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Executive Summary 
This Site Inspection (SI) Supplemental Sampling and Analysis Plan (SAP) was prepared to conduct 
supplemental soil sampling at Area of Concern (AOC) 2, the Dextrose Dump, located at Naval Weapons 
Station (WPNSTA) Yorktown Cheatham Annex (CAX) in Williamsburg, Virginia. This SAP was prepared for the 
United States Department of the Navy (Navy), Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic, 
under the Comprehensive Long-term Environmental Action—Navy (CLEAN) 1000 Contract, Contract Task 
Order 056, for submittal to the Navy, the United States Environmental Protection Agency (USEPA) Region III, 
and the Virginia Department of Environmental Quality (VDEQ). The Navy, USEPA, and VDEQ work jointly as 
the CAX Partnering Team. This SAP was written in accordance with the Uniform Federal Policy (UFP) for 
Quality Assurance Project Plans (QAPP) guidance document (USEPA, 2005) using the modified Tier II format. 
Approval to prepare a Tier II SAP was provided via an e-mail from Kenneth Bowers of the Navy on August 8, 
2013 (Attachment 1). 

CAX encompasses 2,300 acres east of Williamsburg, between Interstate 64 and the York River on the York-
James Peninsula of Virginia (Figure 1). CAX is located on the site of the former DuPont Company Penniman 
Shell Loading Plant (PSLP) facility and is currently used to supply Atlantic Fleet ships and provide recreational 
opportunities to military and civilian personnel. The former PSLP was used as a powder and shell loading 
plant during World War I, closed in 1918, and dismantled in the early 1920s. Currently, the majority of CAX is 
undeveloped and heavily wooded. Surface water features at CAX include Cheatham Pond, Jones Pond, and 
Penniman Lake, and the York River is adjacent to CAX’s northeastern to eastern boundaries.  

AOC 2, the Dextrose Dump, is a small (less than 1 acre) wooded site located to the north of Garrison Road, 
along the southern perimeter of CAX (Figure 2). AOC 2 was identified during site visits by the Navy, USEPA, 
VDEQ, and Baker Environmental, Inc., in late 1997 and early 1998, and consists of several rows of concrete 
foundation piers that at one time supported a shipping house associated with the PSLP. In May 1998, a 
routine housekeeping operation was performed at AOC 2 and a total of 470 glass bottles were removed from 
the ground surface. During the 1998 field investigation, 12 partially buried and empty 55-gallon drums were 
observed at the ground surface. An investigation conducted in late 1999 and early 2000 removed some of the 
debris that was encountered during the investigation activities; however, the remainder of the buried debris 
remains onsite. In 2001, 15 trenches were excavated at AOC 2 to determine the presence or absence of 
buried respiratory protection cartridges along Deer Pit Road and to obtain additional information concerning 
materials potentially buried at AOC 2. Based on the types of debris observed during the trenching activities, 
AOC 2 was separated into three areas: Areas 1a and 1b contain dextrose bottles and minor amounts of 
debris, Area 2 contains unused respirator cartridges and empty 55-gallon drums, and Area 3 contains military 
clothing (Figure 3). 

In 2008, an SI was conducted at AOC 2. Based on the human health and ecological risk evaluations performed 
as part of the SI, it was concluded that: Exposure to surface soil at AOC 2 may result in unacceptable human 
health risks associated with arsenic and chromium and ecological risks associated with 
4,4’-dichlorodiphenyltrichloroethane (DDT), mercury, and iron (Figure 5); exposure to subsurface soil at 
AOC 2 may result in unacceptable human health risks associated with Aroclor-1260, arsenic, chromium, 
copper, and thallium and potential unacceptable ecological risk associated with mercury (Figure 6); and that 
no action for groundwater was warranted (CH2M HILL, 2012). 

The SI recommended an interim removal action at Area 2 to remove the debris (respirator cartridges and 
empty 55-gallon drums) and the preparation of a consensus letter, including a risk assessment of the existing 
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data, to capture the no action determination for groundwater (CH2M HILL, 2012).1 The removal action would 
also address the potential ecological risk associated with 4,4’-DDT in surface soil and the human health 
constituents of potential concern (COPCs) in surface and subsurface soil, except arsenic and chromium, which 
were found at concentrations exceeding screening criteria outside of Area 2.  

Regarding the potentially unacceptable human health risk to arsenic and chromium in the surface and 
subsurface soil, this risk is based on the assumption that chromium is present in the hexavalent form, which 
is unlikely. In the trivalent form, neither chromium nor arsenic would be considered human health COPCs. 
Regarding the potentially unacceptable risk to ecological receptors to mercury in soil, the type of debris at 
AOC 2 does not appear to be a likely mercury source. In addition, the relatively even distribution of the 
mercury concentrations across the site puts the historical data in question; therefore, new mercury data are 
warranted to confirm the historical results.  Also, since no soil pH data were available to conduct the SI 
ecological risk screening, it is uncertain whether iron poses a potential ecological risk.  

The overall objective of the SI supplemental soil sample collection is to augment the current SI dataset for 
the purpose of updating the human health (chromium and arsenic) and ecological (mercury and iron) risk 
evaluations to determine whether these constituents pose potentially unacceptable risks to human health 
and the environment, and to determine whether the removal action proposed for Area 2 needs to also 
address soil “hot spots” outside of Area 2, specifically in Area 1b (Figure 3). The general approach for the 
investigation is as follows:  

• Conduct a primary sampling event, which will consist of surface and subsurface soil sample collection in 
proximity to the historical sample locations outside of Area 2.  Specifically, surface and subsurface soil 
samples will be collected and analyzed for total and hexavalent chromium and mercury to determine 
whether these constituents pose potential risk to human health and/or the environment, since there is 
some uncertainty following the SI human health and ecological risk screenings.  Also, surface soil samples 
will be collected and analyzed for iron and pH to determine whether iron poses a potential ecological 
risk. Although iron was not identified as a refined ecological COPC in subsurface soil based on the low 
magnitude of its background value exceedance (ratio of 1.31), subsurface soil samples will also be 
collected and analyzed for iron and pH.  

• If arsenic2, chromium, iron, and/or mercury are identified as human health or ecological COPCs, calculate 
risks using the SI data and/or the data collected during the primary event to determine whether there 
are potentially unacceptable risks and to identify soil hot spots. 

• If soil hot spots are identified outside of Area 2, then a contingency soil sampling event will be conducted 
to delineate the extent of the hot spot for inclusion in an AOC 2 Engineering Evaluation and Cost Analysis 
(EE/CA) for the interim removal action recommended in the SI. The sample locations will be determined 
based on the results of the primary event. The contingency soil samples will be analyzed for the metals 
that were determined to pose potentially unacceptable risk based on the results of the risk evaluation(s).  
Data from the SI supplemental soil sample collection and updated risk evaluations, as well as revised 
conclusions and recommendations, will be presented in the AOC 2 EE/CA3. 

This SAP details various aspects of the environmental investigation process that will serve as guidelines for 
the field sampling event to gather the required site data to conduct the SI supplemental soil sample 

1 A No Action Groundwater Risk Management Consensus Letter, including risk assessments, was prepared and signed by the CAX Partnering Team in 
2013 (CH2M HILL, 2013). 
2 The historical arsenic analytical data will be used since the potential unacceptable carcinogenic risk is primarily associated with chromium, the only 
COPC that alone contributed a risk above the screening benchmark level during the SI human health risk evaluation. If chromium is in the trivalent 
form, it would not be considered a COPC, and the cumulative cancer risk would be below 5 x 10-5 and arsenic would not be identified as a COPC. 
3 The CAX Partnering Team has agreed to include the supplemental soil sampling results, evaluation, and recommendations in the EE/CA instead of 
preparing a separate Technical Memorandum (TM), because it will significantly expedite progress at the site. 
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collection for AOC 2. This SAP will ensure that collected environmental data are scientifically sound, of known 
and documented quality, and suitable for intended uses. The laboratory information cited in Appendix B of 
this SAP is specific to the laboratories that were selected. These laboratories possess the necessary 
Department of Defense (DoD) Environmental Laboratory Accreditation Program (ELAP) certification for the 
analytical methods required by this project. In the event of changes, revisions will be submitted to the CAX 
Partnering Team prior to commencement of field work. 
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Acronyms and Abbreviations 
%R percent recovery 
°C degree Celsius 

AES Atomic Emission Spectroscopy 
AM Activity Manager 
AOC Area of Concern 
AQM Activity Quality Manager 

bgs below ground surface 

CA corrective action 
CAS Columbia Analytical Services 
CAX  Cheatham Annex 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
CLEAN Comprehensive Long-term Environmental Action—Navy 
COPC constituent of potential concern 
CSM conceptual site model 

DDT dichlorodiphenyltrichloroethane 
DL detection limit 
DoD Department of Defense 
DQI data quality indicator 
DV Data Validator  

EE/CA Engineering Evaluation and Cost Analysis 
ELAP Environmental Laboratory Accreditation Program 
ERA ecological risk assessment 
ESV ecological screening value 

FTL Field Team Leader 

g gram 
GPS global positioning system 

HASP Health and Safety Plan 
HDPE high-density polyethylene 
HQ hazard quotient 

ICP inductively coupled plasma 
ICP-MS inductively coupled plasma mass spectrometry 
ICS interference check solution 
ID identification 
IDW investigation-derived waste 

Katahdin  Katahdin Analytical Services, Inc. 

LCS laboratory control sample 
LOD limit of detection 
LOQ limit of quantitation  
LR laboratory replicate 

mg/kg milligram per kilogram 
ml milliliter 
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MPC Measurement Performance Criteria 
MS matrix spike 
MSA method of standard additions 
MSD matrix spike duplicate 

N/A not applicable 
NAVFAC Naval Facilities Engineering Command 
Navy Department of the Navy 
NC no criterion 
NFA no further action 
NTR Navy Technical Representative 

oz ounce 

PAL Project Action Limit 
PC Project Chemist 
PDS post-digestion spike 
PM Project Manager 
POC point of contact 
PPE personal protective equipment 
PQL project quantitation limit 
PSLP Penniman Shell Loading Plant 

QA quality assurance 
QAO Quality Assurance Officer 
QAPP Quality Assurance Project Plans 
QC quality control 
QL quantitation limit 
QSM Quality Systems Manual 

RA risk assessor 
RI Remedial Investigation 
RL reporting limit 
RPD Relative Percent Difference 
RPM Remedial Project Manager 
RSL Regional Screening Level 

SAP Sampling and Analysis Plan 
SI Site Inspection  
SOP Standard Operating Procedure 
STC Senior Technical Consultant 

TBD to be determined 
TM Technical Memorandum 

UFP Uniform Federal Policy 
USEPA United States Environmental Protection Agency 
UTL upper tolerance limit 

VDEQ Virginia Department of Environmental Quality  
VOC volatile organic compound 

WPNSTA Naval Weapons Station 

yd3 cubic yard 
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2 Project Organizational Chart 
(UFP-QAPP Manual Section 2.4.1 – Worksheet #5) 

 

Regulator and Stakeholder 
Agencies 

Gerald Hoover - USEPA Region III         
(215) 814–2077 

Wade Smith - VDEQ (804) 698-4125 

Health and Safety Manager 
(HSM) 

Richard Cavil - CH2M HILL 
(408)896-0140 

Contractor Activity Quality 
Manager (AQM) 

Doug Bitterman - CH2M HILL 
(757) 671-6209 

 

Lead Organization 
Navy Technical Representative/Remedial 

Project Manager (NTR/RPM) 
Scott Park - NAVFAC Mid-Atlantic  

(757) 341-0481 

 

Activity Manager (AM) 
Marlene Ivester - CH2M HILL 

(757) 671-6282 

Subcontractors 
Utility Locator 

 

Shawn Rumberger – ECLS 

(910) 897-3257 

Field Team Leader (FTL) 
Brian Wachter - CH2M HILL 

(757) 671-6289 (office) 
(804) 317-1935 (cell) 

 

Project Chemist (PC) 
Clairette Campbell - CH2M HILL  

(757) 671-6335  

 

Sub-contracted Laboratory 
Katahdin Analytical Services 

Jennifer Obrin – (207) 874-2400 x17 
 

Third Tier Laboratory 
ALS-Rochester 

Deb Patton – (585) 288-5380 
 

Data Validator 
Herb Kelly – CH2M HILL 

(352) 384-7100 

 

Lead Organization Chemist/Quality 
Assurance Officer (QAO) 

Kenneth Bowers - NAVFAC Atlantic  
(757) 233-8341 

  

 

 Line of Communication 
  Line of Authority 

 

 
 

Senior Technical  
Consultant (STC) 

Doug Bitterman - CH2M HILL 
(757) 671-6209 

 

Navy CLEAN Program Chemist  
Anita Dodson - CH2M HILL  

(757) 671- 6218 

Navy CLEAN Program SAP 
Reviewer 

Janna Staszak - CH2M HILL  
(757) 671-6256 

Project Manager (PM) 
Laura Lampshire - CH2M HILL  

(301) 570-1042 

http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf%23page=47
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3 Communication Pathways 
(UFP-QAPP Manual Section 2.4.2 – Worksheet #6) 

Communication 
Drivers 

Responsible 
Affiliation Name Telephone Number and/or E-mail Procedure, Pathway, etc. 

Communication with 
Department of the 
Navy (Navy) 
(lead agency) 

Naval Facilities 
Engineering 
Command 
(NAVFAC) Navy 
Technical 
Representative 
(NTR)/ Remedial 
Project Manager 
(RPM) 

Scott Park (757) 341-0481 
scott.park@navy.mil  

Primary point of contact (POC) for Navy; can delegate 
communication to other internal or external POCs. Any 
issues that may impact project work are to be reported to 
Scott immediately. NTR/RPM will notify the United States 
Environmental Protection Agency (USEPA) and Virginia 
Department of Environmental Quality (VDEQ) via e-mail or 
telephone within 24 hours of field changes affecting the 
scope or implementation of the work. Navy will have 30 
days for Sampling and Analysis Plan (SAP) review. 

Communication with 
USEPA Region III USEPA RPM Gerald Hoover (215) 814-2077 

Hoover.gerald@epa.gov   

Primary POC for USEPA; can delegate communication to 
other internal or external POCs. Upon notification of field 
changes, USEPA will have 24 hours to approve or comment 
on the field changes. Responses will be communicated via 
e-mail or telephone. 

Communication with 
VDEQ VDEQ RPM Wade Smith (804) 698-4125 

wade.smith@deq.virginia.gov 

Primary POC for VDEQ; can delegate communication to 
other internal or external POCs. Upon notification of field 
changes, VDEQ will have 24 hours to approve or comment 
on the field changes. Responses will be communicated via 
e-mail or telephone. 

Communication 
regarding overall 
project status and 
implementation and 
primary POC with 
Navy NTR/RPM, 
USEPA, and VDEQ 

CH2M HILL 
Activity 
Manager (AM) 

Marlene Ivester (757) 671-6282 
marlene.ivester@ch2m.com 

Primary POC for stakeholder and agency managers; can 
delegate agency communication to other contract staff as 
appropriate. Oversees project and will be informed of 
project status by the Project Manager (PM). If field changes 
occur, the AM will work with the Navy NTR/RPM to 
communicate field changes to the USEPA and VDEQ via e-
mail within 24 hours. 

Communications 
regarding overall 
project status, 
project management, 
and implementation 

CH2M HILL 
Deputy AM Stephanie Sawyer (757) 671-6273 

stephanie.sawyer@ch2m.com 

Primary modes of communication are telephone, e-mail, 
letter, and document submittal; timing dependent on 
nature of communication and predefined schedule as 
applicable and as requested by stakeholder agencies. The 
Deputy AM provides support and backup for the AM and 
PM. 

http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf%23page=47
mailto:scott.park@navy.mil
mailto:Hoover.gerald@epa.gov
mailto:wade.smith@deq.virginia.gov
mailto:marlene.ivester@ch2m.com
mailto:stephanie.sawyer@ch2m.com
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Communication 
Drivers 

Responsible 
Affiliation Name Telephone Number and/or E-mail Procedure, Pathway, etc. 

Communications 
regarding project 
management and 
implementation 

CH2M HILL PM Laura Lampshire (301) 570-1042 
laura.lampshire@ch2m.com 

Primary modes of communication are telephone, e-mail, 
letter, document submittal; timing dependent on nature of 
communication and predefined schedule as applicable and 
as requested by stakeholder agencies. The PM will have 
24 hours to respond to the request for field corrective 
actions 
(CAs). Responses will be communicated to the Field Team 
Leader (FTL) via telephone. All information and materials 
about the project will be forwarded to the AM on a daily 
basis. 

Technical 
communications for 
project 
implementation and 
data interpretation 

CH2M HILL 
Senior Technical 
Consultant (STC) 
and Activity 
Quality Manager 
(AQM) 

Doug Bitterman (757) 671-6209 
doug.bitterman@ch2m.com 

Team members will contact the STC regarding 
questions/issues encountered in the field, input on data 
interpretation, and so forth, as needed. The STC will have 
24 hours to respond to technical field questions as 
necessary. Responses will be communicated to the PM via 
e-mail or telephone. In addition, the STC/AQM will review 
data and deliverables as necessary prior to Partnering Team 
discussion or distribution.  

SAP/Work Plan 
Changes prior to 
Field/Laboratory 
work 

PM Laura Lampshire (301) 570-1042 
laura.lampshire@ch2m.com 

Notify the Cheatham Annex (CAX) Partnering Team by 
telephone or e-mail of changes to the SAP made prior to 
beginning field work and the reasons within 24 hours.  

Field Progress 
Reports FTL Brian Wachter (804)317-1935 

brian.wachter@ch2m.com 

E-mail or fax daily field progress reports to contractor PMs 
on a weekly basis; telephone communication with PMs on 
an as-needed basis. 

Stop Work due to 
Safety Issues 

Site Safety 
Coordinator Brian Wachter (804)317-1935 

brian.wachter@ch2m.com 

Notify field personnel that work is to stop immediately if a 
safety issue is observed. Report all health and safety 
incidents and near-misses to PM and Health and Safety 
Manager via e-mail or telephone immediately if an incident 
occurred or within 24 hours if a near-miss occurred.  

SAP/Work Plan 
Changes in the Field FTL Brian Wachter (804)317-1935 

brian.wachter@ch2m.com 

Notify the PM by telephone and e-mail of changes to the 
SAP made in the field and the reasons within 24 hours. 
Documentation of deviations from the SAP will be kept in 
the field log book; deviations made only with the approval 
of the PM. Approvals will be made via e-mail or telephone. 

Field CAs FTL Brian Wachter (804)317-1935 
brian.wachter@ch2m.com 

The need for CA for field or analytical issues will be 
determined by the FTL and/or senior risk assessors (RAs) 
and STC. Senior support will ensure SAP requirements are 
met by the field staff. The FTL will notify the PM via 
telephone of any need for CA within 4 hours. The PM/AM 
may notify the Navy RPM of any field issues that would 
negatively affect schedule or the ability to meet project 
data quality objectives. 

mailto:doug.bitterman@ch2m.com
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Communication 
Drivers 

Responsible 
Affiliation Name Telephone Number and/or E-mail Procedure, Pathway, etc. 

Reporting Laboratory 
Data Quality Issues Laboratory PM 

Katahdin Analytical 
Services, Inc. 
(Katahdin) – Greg Lull 

(207) 874-2400 glull@katahdinlab.com  
All quality assurance (QA)/quality control (QC) issues with 
project field samples will be reported within 1 day to the 
Project Chemist (PC) by the laboratory. 

Reporting Data 
Validation Issues 

Data Validator 
(DV) Herb Kelly (352) 384-7100 

herb.kelly@ch2m.com 

All completeness and data issues will be addressed with the 
laboratory. The DV should copy the CH2M HILL PC on all 
communications to the laboratory. The validated data 
package will be due within 14 calendar days of data receipt 
by the DV. 

Sample Tracking, 
Laboratory 
Communication, 
Data Validation CAs 

PC Clairette Campbell (757) 671-6335 
clairette.campbell@ch2m.com 

The PC tracks the data and informs the PM of potential 
problems or issues. The PM and AM are informed within 24 
hours to pass on communications to Navy and regulators as 
appropriate. All issues discovered during data validation will 
be reported to the PC. CAs (revisions and additional 
information, if necessary) will be requested from the 
laboratory. The PC will review the data validation narrative 
and request CA from the DV if necessary.  
Should analytical laboratory issues affect data usability by 
rendering a significant amount of rejectable or unusable 
data, such that the project completeness goal cannot be 
obtained, the PC will notify the Project Team, including the 
Navy NTR/RPM and Navy Quality Assurance Officer (QAO). 
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4 Project Planning Session Participants Sheets 
(UFP-QAPP Manual Section 2.5.1 – Worksheet #9) 

Six project scoping sessions were conducted with the CAX Partnering Team, as described in the following 
sections. 

4.1 June 2011 Scoping Session  
 

Project Name: Area of Concern (AOC) 2 Site Inspection (SI) 
Supplemental Soil Sample Collection Site Name: AOC 2 

Projected Date(s) of Sampling: May 2014 Site Location: CAX 

PM: Marlene Ivester 

Date of Session: 6/21/2011 and 6/23/2011 (e-mail correspondence) 

Scoping Session Purpose: Initiate discussion of the proposed mercury soil sampling at AOC 2  

Name Title Affiliation Telephone # E-mail Address 

Krista Parra RPM NAVFAC Mid-Atlantic (757) 341-0395 krista.parra@navy.mil 

Susanne Haug RPM USEPA Region III (215) 814-3394 haug.susanne@epamail.epa.gov 

Marlene Ivester AM/PM CH2M HILL (757) 671-1634 marlene.ivester@ch2m.com 

Stephanie Sawyer Deputy AM CH2M HILL (757) 671-6273 stephanie.sawyer@ch2m.com 

Wade Smith RPM VDEQ (804) 698-4125 wade.smith@deq.virginia.gov 

 

Comments/Decisions 

Based on the CAX AOC SI results for AOC 2, mercury was identified as a surface and subsurface soil ecological 
risk constituent of potential concern (COPC); however, since the concentrations were so uniform across the 
site and the site debris is believed to be an unlikely mercury source, the CH2M HILL ecological RA questioned 
whether the results were representative of background conditions or the result of a laboratory analytical 
problem (that is, not real). The Navy sent an e-mail on June 21, 2011, to the CAX Partnering Team proposing 
to collect site-specific background samples for AOC 2 to confirm whether or not mercury in soil at the site is 
related to natural background conditions. In addition, the Navy proposed collecting eight surface and 
subsurface soil samples for mercury analysis.  Four of the sample locations would be at historical sample 
locations to verify earlier mercury results and four of the sample locations would be outside of the site 
boundary to be used as background samples. The analytical results and proposed path forward for mercury 
would be presented in a Technical Memorandum (TM) to the CAX Partnering Team. 

The USEPA responded via e-mail on June 23, 2011, and agreed with the proposal to resample soil in order to 
verify the presence of mercury. However, the USEPA disagreed with collection of soil samples for the 
purpose of site-specific background analysis since a Base-wide background study was already agreed upon. 
Instead, the USEPA proposed that any soil samples collected outside the AOC 2 boundaries could be used to 
delineate mercury. To expedite sample collection, the Navy (RPM and Chemist) proposed a “bare bones” SAP 
Addendum that would include only Worksheets 10, 11, 15, 24, 25, and 28.  The Team agreed the samples 
could be collected without a formal SAP in order to continue with preparation of the AOC 2 Engineering 
Evaluation and Cost Analysis (EE/CA) for an interim removal action.   

 

http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf%23page=51
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4.2 July 2011 Scoping Session  
 

Project Name: AOC 2 SI Supplemental Soil Sample Collection Site Name: AOC 2 

Projected Date(s) of Sampling: May 2014 Site Location: CAX 

PM: Marlene Ivester 

Date of Session: 7/27/2011 

Scoping Session Purpose: To provide the CAX Partnering Team, during the July 2011 CAX Partnering Meeting, with an 
update on the AOC 2 historical soil mercury laboratory and data validation packages review  

Name Title Affiliation Telephone # E-mail Address 

Krista Parra RPM NAVFAC Mid-
Atlantic (757) 341-0395 krista.parra@navy.mil 

John Burchette RPM USEPA Region III (215) 814-3378 burchette.john@epamail.epa.gov 

Marlene Ivester AM/PM CH2M HILL (757) 671-1634 marlene.ivester@ch2m.com 

Stephanie Sawyer Deputy AM CH2M HILL (757) 671-6273 stephanie.sawyer@ch2m.com 

Wade Smith RPM VDEQ (804) 698-4125 wade.smith@deq.virginia.gov 

Bruce Beach Tier 2 Member USEPA Region III (215) 814-3364  beach.bruce@epa.gov 

 

Comments/Decisions 

Following the June 2011 Team agreement to prepare a “bare bones” SAP Addendum to collect additional soil 
samples at AOC 2, the Navy Chemist suggested to the Navy RPM that prior to completing an addendum and 
sample collection, a review of the original raw data and validation packages be completed to determine 
whether the reported mercury results were accurate since the mercury concentrations appear to be evenly 
distributed across the site, suggesting they are not related to the debris and may be naturally occurring.  In 
addition, the type of debris at AOC 2 (dextrose bottles, unused respirator cartridges, and military uniforms) is 
not likely a mercury source.  Thus, additional mercury soil sampling may not be necessary.  The Navy RPM 
agreed and informed the Team that the AOC 2 sampling addendum would be put on-hold while the Navy 
Chemist and a chemist from CH2M HILL reviewed the lab packages.  The full laboratory reports from the 
previous contractor were requested; however, CH2M HILL and the Navy were still waiting to receive them.  It 
was proposed that the results of the historical data review be presented in a TM for Team review.  The Team 
was fine with the proposal and with postponing the addendum and sampling while the lab packages were 
reviewed. 
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4.3 March 2012 Scoping Session  
 

Project Name: AOC 2 SI Supplemental Soil Sample Collection Site Name: AOC 2 

Projected Date(s) of Sampling: May 2014 Site Location: CAX 

PM: Marlene Ivester 

Date of Session: 3/8/2012 

Scoping Session Purpose: To agree on the proposed sampling plan for the AOC 2 Additional Soil Sample Collection  

Name Title Affiliation Telephone # E-mail Address 

Krista Parra RPM (exiting) NAVFAC Mid-Atlantic (757) 341-0395 krista.parra@navy.mil 

John Burchette RPM USEPA Region III (215) 814-3378 burchette.john@epamail.epa.gov 

Marlene Ivester AM/PM CH2M HILL (757) 671-1634 marlene.ivester@ch2m.com 

Stephanie Sawyer Deputy AM CH2M HILL (757) 671-6273 stephanie.sawyer@ch2m.com 

Wade Smith RPM VDEQ (804) 698-4125 wade.smith@deq.virginia.gov 

Scott Park RPM (entering) NAVFAC Mid-Atlantic (757) 341-0481 scott.park@navy.mil 

 

Comments/Decisions 

In December 2011, the USEPA provided comments on the historical data review TM previously mentioned 
during the July 2011 scoping session. The common thread in the comments was that if the historical results 
are in question, new samples should be collected. Based on the USEPA’s comments, the Navy said no 
additional work would occur on the draft TM and it would not go final. Instead, the Navy would move 
forward with preparation of a SAP Addendum to collect the supplemental soil samples at AOC 2. The Team 
agreed. This scoping session was conducted to bring the new Navy RPM up-to-speed on the discussions to 
date and to provide a more comprehensive scoping session than the one conducted in June 2011. 

The Team reviewed the series of decisions that led to the current proposed SI Additional Soil Collection at 
AOC 2, along with the SI Report conclusions and the recommendations for AOC 2, which included: 

• Conducting a Removal Action to remove the respirator cartridges and drums at debris Area 2   

• No further action (NFA) for groundwater4 

Prior to conducting the removal action at AOC 2, the Team discussed collecting additional soil samples to 
address the following additional data gaps outside of debris Area 2: 

• To address potential human health risks: 

− Collect surface and subsurface soil samples to be analyzed for hexavalent and total chromium to 
determine whether the removal action should include any arsenic and chromium “hot spots” 
identified by the additional soil analytical data. The potential unacceptable carcinogenic risk is 
primarily associated with chromium, the only COPC that alone contributes a risk above the screening 
benchmark level. If chromium is in the trivalent form, it would not be considered a COPC, and the 
cumulative cancer risk would be below 5 x 10-5 and arsenic would not be identified as a COPC.   

4 A No Action Groundwater Risk Management Consensus Letter, including risk assessments, was prepared and signed by the CAX Partnering Team in 
2013 (CH2M HILL, 2013). 
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• To address potential ecological risks: 

− Collect surface and subsurface soil samples to be analyzed for mercury to confirm the historical 
sample results. The new mercury data will be used to update the SI ecological risk screening and, if 
mercury continues to be identified as a COPC in either or both media, the removal action will include 
mercury hot spots outside of Area 2. 

− Also analyze the samples for pH and iron to determine whether iron poses a potential ecological risk 
(for ecological risk, iron is screened based on soil pH [less than 5 or greater than 8]). There are no 
historical soil pH data, thus iron was identified as an ecological COPC in the SI where the result was 
above background levels. Note: Iron was not identified in the SI as a refined COPC for subsurface soil 
based on the low magnitude of its background value exceedance [ratio of 1.31].  However, since 
there are no soil pH data to definitely refine risks for iron, the collection of pH and iron data in both 
surface and subsurface soil is proposed.) 

CH2M HILL informed the Team that the detection of 4,4'-dichlorodiphenyltrichloroethane (DDT) in surface 
soil that exceeded the ecological screening value (ESV) and the Aroclor-1260 and thallium detections that 
exceeded human health risk screening criteria during the SI are located in Area 2 and would be addressed by 
the removal action.  Therefore, the proposed supplemental soil sampling does not include analysis for these 
constituents.  

The Team decided that two surface soil samples would be collected as close as possible to former surface soil 
sample locations CAA02-A2HA01 and CAA02-A2-DPB03, and two subsurface soil samples would be collected 
as close as possible to former subsurface soil samples locations CAA02-A2HA01 and CAA02-A2-TP03N, and 
these samples would be analyzed for total and hexavalent chromium. Since surveyed coordinates for the 
former sample locations are not available, the proposed samples will be located as close as possible to the 
former sample locations using coordinates obtained from figures in the historical reports. The USEPA asked if 
the proposed soil samples are located within Area 2 (the respirator and drum disposal area). CH2M HILL 
stated they were not since (1) the disposal area within Area 2 will be removed as part of the future removal 
action, and (2) the purpose of the additional sampling is to focus on the area outside Area 2 to determine 
whether the future Area 2 removal action needs to be expanded to include any arsenic/chromium or 
mercury hot spots beyond the Area 2 boundary. The Team agreed to the two surface and subsurface soil 
sample locations to be analyzed for total and hexavalent chromium. 

The Team also decided that four surface and subsurface soil samples be collected as close as possible to 
former sample locations CAA02-A2HA01, CAA02-A2-DPB02, CAA02-A2-DPB03, and CAA02-A2-DPB04, and 
these samples would be analyzed for mercury, iron, and pH. In addition, since these samples will be collected 
as close as possible to former sample locations, the new mercury, iron, and pH data will replace the old 
mercury and iron data used in the SI to calculate potential ecological risk. The Team agreed to the number, 
location, and use of the proposed surface and subsurface soil samples. 

The following environmental questions will be answered by this investigation: 

1) Is chromium a human health COPC in surface and subsurface soil? Two surface (0 to 6 inches) and two 
subsurface (1 to 2 feet below ground surface [bgs] and 3.5 to 4 feet bgs at CAA02-A2HA01 and CAA02-
A2-TP03N, respectively) soil samples will be collected and analyzed for total and hexavalent chromium. 
These results will be used to update the SI human health risk screening with the new data. 

If chromium is present at sufficient concentrations in the hexavalent form, the human health risk conclusions 
of the SI remain valid; thus, chromium and arsenic are COPCs, and the Area 2 removal action would include 
hot spot removals for these constituents outside of Area 2. 

If chromium is largely present in the trivalent form, chromium and arsenic are not COPCs, and the Area 2 
removal action would not include hot spot removals for these constituents outside of Area 2. 
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2) Is mercury an ecological COPC in surface and subsurface soil? Four surface (0 to 6 inches) and four 
subsurface (6 to 24 inches) soil samples will be collected and analyzed for mercury. These results will 
replace the previously collected mercury analytical data and will be used to update the SI ecological risk 
screening with the new data. 

3) Is iron an ecological COPC in surface and subsurface soil? Four surface (0 to 6 inches) and four 
subsurface (6 to 24 inches) soil samples will be collected and analyzed for iron and pH. These results will 
be used to update the SI ecological risk screening with the new data. 

CH2M HILL asked the Team if the Multiple AOC SI itself could to go final with the current conclusions and 
recommendations, and not be delayed for a final document that incorporated the supplemental AOC 2 data.  
It was proposed that the new AOC 2 data and updated screens, including new conclusions and 
recommendations, be presented in a separate TM for Team review. The USEPA responded by asking if the 
current conclusions of the SI line up with the proposed supplemental sampling for AOC 2, and CH2M HILL 
confirmed that they did. Therefore, the Team agreed that the data collected as part of the AOC 2 
supplemental soil sample collection can be provided in a separate document, so the final CAX Multiple AOC 
SI Report can be prepared and submitted.  

The Team reviewed the AOC 2 SAP schedule, and CH2M HILL mentioned that it may change due to the 
prioritization of other CAX SAPs (such as the Site 4 Remedial Investigation [RI], Youth Pond RI, and Penniman 
Lake SI Step 2) being drafted separately for the Team’s review. 

4.4 June 2013 Scoping Session  
 

Project Name: AOC 2 SI Supplemental Soil Sample Collection Site Name: AOC 2 

Projected Date(s) of Sampling: May 2014 Site Location: CAX 

PM: Marlene Ivester 

Date of Session: 6/25/2013 

Scoping Session Purpose: An informational meeting to review the path forward for AOC 2 in anticipation of preparing 
the SAP and to reach Team agreement on a proposal to change which document will report 
the results of the additional soil sampling 

Name Title Affiliation Telephone # E-mail Address 

Scott Park  RPM NAVFAC Mid-
Atlantic 

(757) 341-0481 scott.park@navy.mil 

Susanne Haug RPM USEPA Region III (215) 814-3394 haug.susanne@epamail.epa.gov 

Paula Estornell Tier 2 Member USEPA    

Marlene Ivester AM/PM CH2M HILL (757) 671-1634 marlene.ivester@ch2m.com 

Stephanie Sawyer Deputy AM CH2M HILL (757) 671-6273 stephanie.sawyer@ch2m.com 

Wade Smith RPM VDEQ (804) 698-4125 wade.smith@deq.virginia.gov 

Laurel Boucher CAX Partnering 
Team Facilitator 

The Management 
Edge 

(906) 387-4272 lboucher@up.net 

 

Comments/Decisions 

An informational presentation was conducted to remind the CAX Partnering Team of the status of AOC 2 
ahead of their receipt of the AOC 2 SI supplemental soil sample collection SAP. CH2M HILL proposed 
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presenting the SI supplemental soil sample results in the upcoming AOC 2 EE/CA for the Area 2 removal 
action instead of in a separate TM since: 

• It would eliminate the need for two separate document reviews 

• The EE/CA’s remedial action alternatives, and thus the extent of the removal action, are dependent on 
the sampling results 

• It would advance the AOC 2 schedule 

The USEPA and VDEQ took an Action Item5 to check within their respective organizations to confirm whether 
an EE/CA can include an evaluation of sample results. 

4.5 March 2014 Scoping Session  
 

Project Name: AOC 2 SI Supplemental Soil Sample Collection Site Name: AOC 2 

Projected Date(s) of Sampling: Summer 2014 Site Location: CAX 

PM: Laura Lampshire 

Date of Session: correspondence via e-mail dated 3/11/2014 

Scoping Session Purpose:      Correspondence with the Team to reach agreement on including contingency soil sampling 
in the SAP to delineate the extent of any hot spots identified outside the Area 2 boundary 
during the primary sampling event at AOC 2 

Name Title Affiliation Telephone # E-mail Address 

Scott Park  RPM NAVFAC Mid-
Atlantic 

(757) 341-0481 scott.park@navy.mil 

Gerald Hoover RPM USEPA Region III (215) 814-2077 hoover.gerald@epa.gov 

Marlene Ivester AM CH2M HILL (757) 671-1634 marlene.ivester@ch2m.com 

Wade Smith RPM VDEQ (804) 698-4125 wade.smith@deq.virginia.gov 

Laura Lampshire PM CH2M HILL (301) 570-1042 laura.lampshire@ch2m.com 

 

Comments/Decisions 

The Team decided to conduct a primary sampling event and, based on the results of the primary event, 
determine whether additional data should be collected during a contingency event. The primary event would 
consist of the collection of surface and subsurface soil samples to be analyzed for select metals that are 
potentially human health or ecological COPCs, as discussed during the previous scoping sessions (Sections 4.1 
to 4.4), to determine whether there are any hot spots outside of Area 2 that would need to be addressed 
during the Area 2 removal action.  The contingency event, if needed, would include additional surface and/or 
subsurface soil sample collection to delineate the extent(s) of any hot spot(s).  The contingency sample 
locations would be determined based on the results of the primary event; the analyses would be the same as 
for the primary event, depending on the type of hot spot identified (for example, if a mercury hot spot is 
identified, the contingency samples collected to delineate it would be analyzed for mercury only). 

5 October 23, 2013 – VDEQ accepted (via e-mail) the proposal to not prepare a separate TM for the soil sampling results. January 7, 2014 – USEPA 
provided (via e-mail) agreement with the Navy and VDEQ on this issue. 
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With the addition of a contingency event, the Team agreed to the following project objectives: 

• A primary event for soil sample collection to augment the current SI dataset for the purpose of updating 
the human health and ecological risk evaluations to determine whether arsenic, chromium, mercury, and 
iron (via collection of pH) at AOC 2 pose potentially unacceptable risks to human health or the 
environment and to determine whether the removal action proposed for Area 2 needs to include any hot 
spot removal(s) for these constituents outside the Area 2 boundary.  

• If no soil hot spot(s) are identified, then the AOC 2 removal action will only include Area 2. 

• If soil hot spot(s) are identified from the primary event data, contingency data will be collected to 
delineate the extent of the hot spot(s) prior to preparation of the removal action EE/CA. 
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5 Conceptual Site Model 
(UFP-QAPP Manual Section 2.5.2 – Worksheet #10) 

The conceptual site model (CSM) for AOC 2 is based on data evaluated in the SI. This CSM presents the site 
background and history, physical setting, distribution of contamination, release history, potential migration 
pathways, and the potential exposure and receptor pathways. The CSM figure for AOC 2 is provided as 
Figure 4. 

5.1 Site Background and History 
CAX encompasses 2,300 acres east of Williamsburg, between Interstate 64 and the York River on the York-
James Peninsula of Virginia (Figure 1). CAX is located on the site of the former DuPont Company Penniman 
Shell Loading Plant (PSLP) facility and is currently used to supply Atlantic Fleet ships and provide recreational 
opportunities to military and civilian personnel. The former PSLP was used as a powder and shell loading 
plant during World War I, closed in 1918, and dismantled in the early 1920s. Currently, the majority of CAX is 
undeveloped and heavily wooded. Surface water features at CAX include Cheatham Pond, Jones Pond, and 
Penniman Lake, and the York River is adjacent to CAX’s northeastern to eastern boundaries.  

AOC 2 is a small (less than 1 acre), wooded site located to the north of Garrison Road, along the southern 
perimeter of CAX as depicted on Figure 1. AOC 2 was identified during site visits by the Navy, USEPA, VDEQ, 
and Baker Environmental, Inc., in late 1997 and early 1998, and consists of several rows of concrete 
foundation piers that at one time supported a Shipping House associated with the former DuPont Company 
PSLP facility (Figure 2). The majority of structures associated with the PSLP facility were demolished between 
1918 and 1925. Grass-covered lanes leading to the site area are likely remnants of former railroad lines that 
have been removed.  Partially buried glass bottles (of which the majority were labeled “dextrose”) and 
unlabeled, empty, 55-gallon drums were discovered in the area. Several mounds also present in the area 
were suspected to contain buried debris (Baker, 2001).  

5.1.1 Previous Investigations  
The following investigations have been conducted at AOC 2: 

• A routine housekeeping effort in 1998 involving the removal of glass bottles from the ground surface of 
AOC 2 (RMI, 1998) and the removal of drums and air-purifying respirator cartridges from Area 2 during 
exploratory test pit activities in 2000 (Baker, 2001) 

• Final Field Investigation Report, Site 1 and AOC 2, Naval Weapons Station Yorktown, Yorktown, Virginia, 
Cheatham Annex Site (Baker, 1999) 

• Final Field Investigation Report, Site 7 and AOC 2, Naval Weapons Station Yorktown Cheatham Annex, 
Williamsburg, Virginia (Baker, 2001) 

• Final Trenching Letter Report, Site 1, Site 4, and AOC 2, Naval Weapons Station Yorktown, Cheatham 
Annex Site, Williamsburg, Virginia (Baker, 2002) 

• Final Site Inspection Report, Areas of Concern 1, 2, 6, 7, and 8, Naval Weapons Station Yorktown 
Cheatham Annex, Williamsburg, Virginia (CH2M HILL, 2012) 

In May 1998, a routine housekeeping operation was performed at AOC 2 and a total of 470 glass bottles were 
removed from the ground surface. During the 1998 field investigation, 12 partially buried and empty 55-
gallon drums were observed at the ground surface. A subsequent investigation was conducted in late 1999 
and early 2000 to investigate the drums and debris onsite. During this investigation, the debris that was 
unearthed or collected from the ground surface (including 43 empty 55-gallon drums and 8,000 pounds of 
respirator cartridges from Area 2) was disposed offsite; however, the majority of the buried debris was not 
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removed. In 2001, 15 trenches were excavated at AOC 2 to determine the presence or absence of buried 
respirator cartridges along Deer Pit Road and to obtain additional information concerning materials 
potentially buried at AOC 2. Based on the types of debris observed during the trenching activities, AOC 2 was 
separated into three areas: Areas 1a and 1b (containing dextrose bottles), Area 2 (containing unused 
respirator cartridges and empty 55-gallon drums), and Area 3 (containing military clothing) (Figure 3). 

Human health and ecological risk screenings of the historical data collected at AOC 2 were conducted and 
included in a multiple AOC SI (CH2M HILL, 2012).  Based on the human health and ecological risk evaluations, 
the SI concluded: 

• Exposure to surface soil at AOC 2 may result in potentially unacceptable human health risks associated 
with arsenic and chromium, as well as potentially unacceptable ecological risks associated with 4,4’-DDT, 
mercury, and iron. 

• Exposure to subsurface soil at AOC 2 may result in potentially unacceptable human health risks 
associated with Aroclor-1260, arsenic, chromium, copper, and thallium, as well as potentially 
unacceptable ecological risk associated with mercury.  

The SI recommended an interim removal action at Area 2 to remove the buried debris (respirator cartridges 
and empty 55-gallon drums).The removal action would also address the potentially unacceptable ecological 
risk associated with 4,4’-DDT in surface soil and the human health COPCs in surface and subsurface soil 
within Area 2. Given the uncertainty regarding whether arsenic, chromium, and mercury are human health or 
ecological COPCs outside of Area 2, the SI recommended collecting surface and subsurface soil samples to 
update the risk screenings with these new data.  In addition, pH and new iron data will be collected to 
determine whether iron poses a potential ecological risk since pH data were not available in the historical 
data set evaluated in the SI. If the new data and updated risk screenings identify any of these constituents as 
COPCs, a human health risk assessment and/or ecological risk assessment (ERA) of the data will be conducted 
to determine whether there are  hot spot areas outside of Area 2 that need to be addressed. If hot spot 
removal(s) is/are necessary, there will be a contingency soil sampling event to delineate the extent(s) of the 
hot spot(s) for inclusion in the removal action EE/CA for Area 2.  

5.1.2 Physical Setting  
The topography of AOC 2 is predominantly flat. No wetlands or other surface water bodies are located at 
AOC 2, and there are no nearby water bodies downgradient of the site. Surface runoff at the site is 
anticipated to pond and infiltrate into the subsurface or evaporate. 

In general, the native soil is predominantly composed of clay and silt at AOC 2. As observed during trenching 
activities in 2001, a fill layer of sand was found to be present over buried materials in some areas of AOC 2 
(Baker, 2002). Soil boring and test pit logs from previous investigations at AOC 2 are included in the Site 1 
and AOC 2 Final Field Investigation Report (Baker, 1999); the Site 7 and AOC 2 Final Field Investigation Report 
(Baker, 2001); and the Site 1, Site 4, and AOC 2 Final Trenching Letter Report (Baker, 2002).  

The shallow aquifer underlying AOC 2 is the Cornwallis Cave aquifer. Groundwater depths during the 1998 
Field Investigation ranged from 22 to 33 feet bgs. Based on groundwater elevation data collected in 1998, 
groundwater flow is to the southeast, toward King Creek (Baker, 1999). 

AOC 2 is located in a wooded area with no specified designated use. AOC 2 is not surrounded by a gate or 
fencing, but it is within the confines of CAX where access is not open to the general public. Navy and 
Department of Defense (DoD) personnel do have access to the area, and there are nearby tree stands used 
for hunting. Future land use at AOC 2 is not expected to change and will likely continue as wooded/green 
space for the foreseeable future. 
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5.1.3 Release History 
Historical information indicates the site is an unlined, non-permitted disposal area with unknown date(s) of 
debris disposal. Debris identified at AOC 2 includes respirator cartridges, empty drums, dextrose bottles, deer 
carcasses, and military clothing. AOC 2 is listed as a Site Screening Area within the CAX Federal Facilities 
Agreement as a site that “may pose a threat, or potential threat, to human health and the environment” 
(Navy, 2005). 

The findings of the SI indicate that detected pesticide and iron concentrations in surface soil are likely related to 
normal, Base-wide pesticide use and background conditions, respectively, and not the result of a site-related 
release. However, the origins of the polychlorinated biphenyl (Aroclor-1260) and whether the concentrations of 
other metals (arsenic, chromium, copper, and thallium) detected in AOC 2 soil were the result of a release is not 
known. 

5.1.4 Distribution of Contamination 
AOC 2 was separated into three areas based on the types of debris observed during the 1999, 2000, and 2001 
test pit and trenching activities. Areas 1a and 1b contain dextrose bottles and minor debris, and Area 3 
contains military clothing (Figure 3). Area 2 contains respirator cartridges and empty 55-gallon drums. 
Calculations of the debris volumes generated for each of these areas were computed for anticipated future 
removal and disposal. As documented in the Final Trenching Letter Report (Baker, 2002), the three areas are 
shown on Figure 3 and the estimated waste volumes are as follows: 

Areas 1a, 1b, and 3 (inert debris)   =  890 cubic yards (yd3) 
Area 2 (unopened respirator cartridges  

and empty 55-gallon drums)   = 445 yd3 
Total debris volume of Areas 1a, 1b, 2, and 3  =        1,335 yd3 

Based on risk screenings conducted on the historical AOC 2 analytical data during the SI: 

• Exposure to surface soil at AOC 2 may result in potentially unacceptable human health risks associated 
with arsenic and chromium. There are potential ecological risks in surface soil associated with 4,4’-DDT, 
mercury, and iron; however, the presence of 4,4’-DDT may be attributable to normal pesticide 
applications, iron is likely associated with background conditions, and the calculated human health risk to 
arsenic and chromium in the surface and subsurface soil is based on the assumption that the detected 
chromium is in the hexavalent form, which is highly unlikely. 

• Exposure to subsurface soil at AOC 2 may result in potentially unacceptable human health risks 
associated with Aroclor-1260, arsenic, chromium, copper, and thallium.  There is potential ecological risk 
in subsurface soil associated with mercury.   

5.1.5 Potential Migration Pathways 
The source of potential contamination at AOC 2 is the historical debris that has been found within Area 2 of 
the site (respirator cartridges and empty drums) (Figure 3). For Areas 1a, 1b, and 3, the debris is inert 
(dextrose bottles, deer carcasses, and military uniforms) and not considered to be a Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA)-regulated concern6. Some of the Area 2 
debris was removed during the 1999 investigation, with a full removal of Area 2 planned for the near future. 
The potential migration pathways from the Area 2 source area primarily involve leaching of contaminants 
from the buried debris caused by infiltrating precipitation. Any constituents that are leached from the source 
area debris have the potential to contaminate soil immediately adjacent to or underneath the waste; this 

6 The CAX Partnering Team agreed during the May 2011 Partnering Meeting that the dextrose bottles and military clothing are inert and not CERCLA-
regulated and will therefore not be removed. 
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pathway will be assessed through post-removal action confirmation sampling and is not addressed in this 
SAP. The source of possible contamination in potential hot spots is unknown; if contamination is present, the 
potential migration pathway would be from surface soil to subsurface soil caused by infiltrating precipitation. 
Contingency soil sampling will then be conducted to delineate the extent of contamination in surface soil at 
identified hot spots; potential subsurface soil contamination will be assessed through post-removal action 
confirmation sampling and is not addressed in this SAP.   

5.1.6 Potential Exposure and Receptor Pathways 
Potential human receptors exposed to soil at AOC 2 include: 

• Current and future recreational users/visitors, trespassers, and maintenance workers (exposure to 
surface soil) 

• Future adult/child residents,  construction workers,  recreational users/visitors, trespassers, and 
industrial workers (exposure to surface and subsurface soil) 

These potential receptors may be exposed to site-related contaminants through incidental ingestion of, 
inhalation of particulates from, and dermal contact with site soil. 

Potential ecological receptors exposed to surface soil and shallow subsurface soil at AOC 2 include lower 
trophic level terrestrial receptors (plants and soil invertebrates). Due to the small size of potentially 
contaminated areas on the site (potential source areas), exposures to upper trophic level receptors (birds 
and mammals) are not considered significant. The lower trophic level receptors may be exposed to site-
related contaminants through root uptake from the soil (plants) and/or through direct contact with, and 
ingestion of, soil. 

5.1.7 What are the data gaps? 
Presently, there are several data gaps at AOC 2 that need to be addressed prior to conducting the removal 
action at Area 2. Based upon the available historical analytical data, the data gaps are the following: 

• The valence state of chromium in soil is unknown 
• The historical mercury results require confirmation due to uncertainties that have been raised 
• No soil pH data were available for evaluating the historical iron results 

In addition, the potential impact of contaminants to subsurface soil from the overlying debris at Area 2 is 
presently unknown. However, this supplemental soil sample collection addresses the previously listed data 
gaps, and the potential impact of contaminants to subsurface soil at Area 2 will be addressed as part of the 
future removal action at Area 2. 
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6 Data Quality Objectives/Systematic Planning 
Process Statements 
(UFP-QAPP Manual Section 2.6.1 – Worksheet #11) 

6.1 Project Statement and Objectives 
The objective of the AOC 2 SI supplemental soil sample collection is to conduct a primary soil sample 
collection event to augment the current SI dataset for the purpose of updating the human health and 
ecological risk evaluations to determine whether arsenic, chromium, mercury, and iron at AOC 2 pose 
potentially unacceptable risks to human health and the environment, and to determine whether the removal 
action proposed for Area 2 needs to include any hot spot removal(s) for these constituents beyond the 
current Area 2 boundary depicted on Figure 3.  

For the SI human health risk screening, the chromium valency was conservatively assumed to be hexavalent, 
and not the more likely trivalent form. This assumption needs to be confirmed through additional sampling, 
because if the chromium form is largely trivalent, then chromium, the primary carcinogenic risk driver, and 
arsenic would no longer be human health COPCs.   

Regarding mercury (ecological COPC), the type of debris at AOC 2 does not appear to be a likely a mercury 
source, and the relatively even distribution of the mercury concentrations across the site has raised 
questions and created uncertainty with regard to the historical data. In addition, a chemist review of the 
historical mercury data identified data quality concerns. Therefore, new mercury data are needed to confirm 
the historical sample results.   

Lastly, pH and new iron data are needed to determine whether iron poses a potential ecological risk, since pH 
data were not available in the historical data set evaluated in the SI.    

Field activities will include collecting additional surface and subsurface soil samples at AOC 2. Specifically, 
surface and subsurface soil samples will be collected and analyzed for: (1) hexavalent and total chromium to 
determine the chromium valency; (2) mercury to confirm the historical mercury data concentrations; and (3) 
iron and pH to determine whether iron poses a potential ecological risk.  

The following data will be used to update the SI human health and ecological risk screenings: 

• Surface and subsurface soil analytical data evaluated during the SI, and surface and subsurface soil 
analytical data collected as part of the primary SI supplemental soil sample collection event. The mercury 
and iron analytical data collected at historical sample locations as part of the SI supplemental soil sample 
collection will be evaluated in lieu of the analytical data previously collected at these locations; all other 
newly collected soil data (chromium and pH) will supplement the existing data set. 

If no soil hot spot(s) are identified, then the AOC 2 removal action will only include Area 2. 

If soil hot spot(s) are identified from the primary event data, a contingency sampling event will occur. The 
contingency event, if needed, would include additional surface and/or subsurface soil sampling to delineate 
the extent(s) of any hot spot(s) for inclusion in the removal action EE/CA for Area 2.  The contingency 
sampling locations would be determined based on the results of the primary event; the analyses would be 
the same as for the primary event, depending on the type of hot spot identified (for example, if a mercury 
hot spot is identified, the contingency samples collected to delineate it would be analyzed for mercury only). 

 

http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf%23page=56
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6.1.1 Data Quality Objectives 
Quantifiable analytical results will be the primary basis for project decisions. The limit of quantitation (LOQ), 
which is defined as the minimum concentration or quantity of a target analyte that can be reported with 
accurate quantitation, will be the metric to define whether an analytical result is quantifiable.  

If an analyte is undetected at levels below the Project Action Limits (PALs) or if any detected analytes are 
below the PALs, then it will be assumed that the concentrations of these constituents do not pose an 
unacceptable risk and NFA for them will be necessary. 

If the analytical results of samples determine that analytes are detected above the project-specific PALs, then 
the SI human health and ecological risk screenings will be updated to identify current COPCs at AOC 2 as 
follows: 

Human Health Risk Decision Logic 

As applicable, the results of the majority of SI supplemental soil sample collection data, with the exception of 
the mercury and iron soil data collected from historical locations (which will replace the previously collected 
analytical data at these locations) will be combined with the earlier soil sample data evaluated in the SI to 
update the SI human health risk screening to determine whether there are potentially unacceptable risks to 
human receptors: 

• Soil concentrations will be compared to the USEPA residential soil Regional Screening Levels (RSLs) (RSLs 
based on noncarcinogenic effects will be based on a noncarcinogenic hazard of 0.1 to account for 
exposure to more than one constituent that affects the same target organ; RSLs based on carcinogenic 
endpoints will be based on a carcinogenic risk of 1 x 10-6). If the maximum detected concentration of a 
constituent exceeds the applicable RSL, the constituent will be identified as a COPC. 

• The metals concentrations in soil will be compared to the base background 95 percent upper tolerance 
limits (UTLs) (CH2M HILL, 2011) to determine whether the metals concentrations are associated with the 
site or are potentially attributable to background conditions. If the only COPCs are metals that are 
associated with background conditions, NFA or further assessment based on human health will be 
warranted for soil. If potentially unacceptable risks are not associated with background conditions, the 
Area 2 removal action will include “hot spot” removals of soil outside Area 2. 

Ecological Risk Decision Logic 

The results of the SI supplemental soil sample collection data (mercury and iron soil data collected from 
historical locations, which will replace the previously collected analytical data at these locations) will be 
combined with the earlier soil sample data evaluated in the SI to update the SI ecological risk screening to 
determine whether there are potentially unacceptable risks to ecological receptors: 

• Soil constituent concentrations from each site sample (with a sample depth less than 24 inches bgs) will 
be compared to literature-based soil screening values for plants and/or soil invertebrates (surface [0 to 6 
inches bgs] and shallow subsurface [6 to 24 inches bgs] data will be screened separately). Initial (Step 2) 
COPCs will include all constituents with a maximum hazard quotient (HQ) equaling or exceeding 1 based 
on a detected concentration and all detected constituents lacking screening values. Mean soil 
concentrations will also be compared with soil screening values (samples may be partitioned by spatial 
area when calculating means). If mean concentrations equal or exceed soil screening values, then the 
contaminant will be considered a refined (Step 3a) COPC. If it is below the soil screening values, the 
constituent will not generally be considered a COPC (the magnitude of the maximum HQ and the 
exceedance frequency will also be considered when making this determination) and NFA will be 
warranted for that constituent. 
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• If the ERA (through Step 3a) identifies soil COPCs, the COPC concentrations will be compared to the base 
soil background 95 percent UTLs (if available) to determine whether the detected concentrations are 
consistent with the base background concentrations. If all COPC concentrations are consistent with 
background, NFA or further assessment based on ecological receptors will be warranted for soil. If COPC 
concentrations exceed background, the constituent will be identified as a final Step 3a COPC and 
recommendations for additional investigation and/or action will be made in the EE/CA report. 

6.2 What are the environmental questions to be answered? 
The following environmental questions will be answered upon completion of the SI supplemental soil 
collection. 

Is chromium a human health COPC in surface and subsurface soil? 

In the SI, it was assumed that all of the chromium detected in the soil was in the hexavalent form, which is 
highly unlikely, and the calculated potentially unacceptable carcinogenic risk in surface and subsurface soil 
was primarily associated with chromium.  If chromium is actually largely in the trivalent form, it would not be 
a COPC in either medium, and consequently, arsenic in surface and subsurface soil would not be identified as 
COPC, since the cumulative cancer risk would be below 5 x 10-5. It is therefore likely that there are no 
potentially unacceptable carcinogenic risks associated with exposure to the surface and subsurface soil. 
However, hexavalent and total chromium soil data are warranted to supplement the SI data so the valency of 
chromium can be confirmed. The soil data will be used to determine the presence or absence of hexavalent 
chromium, and if present, the percentage of total chromium that is hexavalent at AOC 2.  

The following work is proposed to answer this environmental question: 

Two surface (0 to 6 inches) (Figure 5) and two subsurface (at 1 to 2 feet and 3.5 to 4 feet at CAA02-A2HA01 
and CAA02-A2-TP03N, respectively)(Figure 6) soil samples will be collected and analyzed for total and 
hexavalent chromium.  These data will be used to update the SI human health risk screening. 

• If chromium is detected at sufficient concentrations in the hexavalent form, the conclusions of the SI 
remain valid. The CAX Partnering Team will discuss and agree to the location(s) of the hot spot(s) and 
contingency soil samples will be collected to delineate the extent(s) of the hot spot(s) for inclusion in the 
removal action EE/CA for Area 2. The analyses would be the same as for the primary event (if a 
chromium hot spot is identified, the contingency samples collected to delineate it would be analyzed for 
total and hexavalent chromium). 

• If chromium is detected largely in the trivalent form, or the percentage of chromium detected in the 
hexavalent form would not result in an exceedence of the human health risk-based screening level for 
hexavalent chromium, chromium and arsenic are not COPCs and the Area 2 removal action would not 
include hot spot removals for them outside of Area 2. 

Is mercury an ecological COPC in surface and/or subsurface soil? 

Three surface soil samples and one subsurface soil sample (CAA02-A2DPB02, CAA02-A2DPB03, CAA02-
A2DPB04, and CAA02-A2HA01, respectively) collected outside of Area 2 were evaluated in the SI and 
contained mercury at concentrations that exceeded ecological soil screening values and background UTLs.  
However, the type of debris at AOC 2 does not appear to be a likely a mercury source, and the relatively even 
distribution of the mercury concentrations across the site has raised questions and uncertainty regarding the 
historical data.  In addition, a chemist review of the historical mercury data identified data quality concerns. 
Therefore, new data are needed to confirm the historical mercury results.   
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The following work is proposed to answer this environmental question: 

Four surface (0 to 6 inches) and four subsurface (6 to 24 inches) samples will be collected and analyzed for 
mercury. The new mercury data will replace the historical data to update the SI ecological risk screening to 
determine whether mercury continues to be identified as a COPC. If mercury hot spot(s) are identified, the 
CAX Partnering Team will discuss and agree to the location of the hot spot(s) and contingency soil samples 
will be collected to delineate the extent of the hot spot(s) for inclusion in the removal action EE/CA for Area 
2. The analysis would be the same as for the primary event (if a mercury hot spot is identified, the 
contingency samples collected to delineate it would be analyzed for mercury only). 

Is iron an ecological COPC in surface and subsurface soil? 

Based on the results of the SI ecological risk screening, iron was identified as a refined COPC in surface soil 
since concentrations exceeded the background UTL concentration and soil pH data were not available (CH2M 
HILL, 2012). Due to the absence of pH analytical data, additional iron and pH surface soil data are warranted 
to determine whether iron is an ecological COPC in soil. While iron was not identified in the SI Report as a 
refined COPC for subsurface soil based on the low magnitude of its background value exceedance (ratio of 
1.31), collection of iron and pH data in subsurface soil is proposed to confirm that iron should not be a 
refined COPC. The new analytical results will be used to determine whether or not iron is a COPC in soil and 
will replace the historical results at their respective sample locations. 

The following work is proposed to answer this environmental question: 

Four surface (0 to 6 inches) and four subsurface (6 to 24 inches) samples will be collected and analyzed for 
iron and pH. These results will be used to update the SI ecological risk screening.  If mercury hot spot(s) are 
identified, the CAX Partnering Team will discuss and agree to the location(s) of the hot spot(s) and 
contingency soil samples will be collected to delineate the extent(s) of the hot spot(s) for inclusion in the 
removal action EE/CA for Area 2. The analyses would be the same as for the primary event (if an iron hot spot 
is identified, the contingency samples collected to delineate it would be analyzed for iron and pH only). 

6.3 Project Action Limits 
The PALs are medium-specific standards and criteria chosen for evaluation to help provide a conservative 
assessment of site conditions and determine whether action is needed to address concentrations of 
chemicals present at the site. The detected data will be compared to the lower value of the following PALs to 
identify COPCs (PAL values are included in Section 10): 

• Surface Soil:  

− USEPA RSLs for residential soil  
− Literature-based ESVs, such as USEPA Ecological Soil Screening Levels 
− Background soil values for inorganic constituents (CH2M HILL, 2011) 

• Subsurface Soil:  

− USEPA RSLs for residential soil  
− Literature-based ESVs (if sample is collected at a depth of less than 2 feet bgs) 
− Background soil values for inorganic constituents (CH2M HILL, 2011) 

Specific PAL values and laboratory detection and quantitation limits (QLs) are included in the Reference 
Limits and Evaluation Tables (Section 10). 

6.3.1 How will the data be used?  
The chromium analytical data will be used to update the SI human health risk screening for soil. If the 
chromium is found to be sufficiently in the hexavalent form, the AOC 2 human health risk conclusions of the 
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SI will remain valid, with chromium and arsenic identified as COPCs. In that case, the AOC 2 Area 2 removal 
action will include soil removal at designated hot spots for chromium outside of Area 2. Conversely, if the 
chromium is largely in the trivalent form and the concentrations of hexavalent chromium are below the PAL, 
chromium and arsenic will no longer be identified as COPCs in soil at AOC 2 and will not be considered for 
removal outside of Area 2.  

The mercury and iron analytical data will replace the historical analytical data for these constituents and will 
be used to update the SI ecological risk screening for AOC 27. Additionally, the soil pH data will be used as 
the soil ESV for iron to update the SI ecological risk screening. 

6.3.2 What types of data are needed?  
Section 8.1 contains detailed information on the types of data needed for this project, including sample 
locations and sample depth intervals. In general, soil sample analytical data are required to verify the valence 
state of chromium, to update the SI human health and ecological risk screenings, and to determine the 
potential need for additional hot spot removals outside of Area 2. All analytical samples will be submitted to 
an offsite, subcontracted laboratory for analysis. Refer to Section 8.1 and Section 9 for sample locations, 
numbers, rationale, and methodology. Proposed sample locations are provided on Figures 5 and 6. 

6.3.3 Are there any special data quality needs, field or laboratory, in order to 
support environmental decisions? 

The data will be used to update the SI human health and ecological risk screenings and to make further 
investigation/action decisions; therefore, the DV will qualify data according to the Measurement 
Performance Criteria (MPC) outlined in Section 7.1 for field QC samples and the Laboratory QC Samples 
Table in Section 10 for laboratory QC samples. These MPC are consistent with the DoD Quality Systems 
Manual (QSM), as applicable, and laboratory in-house limits where the QSM does not apply. 

The laboratory analytical data will be validated by CH2M HILL. This process is outlined in Section 6.2.5. 

6.3.4 Where, when, and how should the data be collected/generated?  
Detailed information on where, when, and how the data will be collected is provided in Section 9. Data 
generated at the subcontract laboratories will be reported in a data package equivalent to a USEPA Contract 
Laboratory Program Level IV deliverable. This data package includes a case narrative, all field sample results, 
QC forms, and raw data. An electronic data deliverable will also be required.  

6.3.5 How will the data be evaluated? 
Data will undergo an evaluation for quality and completeness at the laboratory and will be validated by 
CH2M HILL. Specific verification and validation steps are detailed in Table 13-1, Data Verification and 
Validation (Steps I and IIa/IIb) Process Table (Section 13). In general: 

• Deviations from the SAP will be reviewed to assess whether CA is warranted and to assess impacts to the 
achievement of project objectives. 

• To assess whether sufficient quantities of acceptable data are available for decision-making, the data will 
be reconciled with MPC following validation and review of data quality indicators (DQIs).  

• For field duplicate sample results, the most conservative value will be used for project decisions. 

• Field and laboratory precision will be compared as the Relative Percent Difference (RPD) between the 
two results. 

7 Although mercury and iron are not identified as human health COPCs, since the new data for these constituents will replace the existing SI data, the 
human health screening will be updated with the new mercury and iron data as well. 
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• For statistical calculations in the ERAs, non-detect values will be represented by a concentration equal to 
one-half the sample reporting limit (RL).  

6.3.6 How will the data usability be documented? 
The PM, PC, and other Team members will be responsible for compiling the data. The data will then be 
presented to the CAX Partnering Team, which will collectively evaluate the data usability according to project 
objectives. Any qualifications made to the data during data validation will be included for consideration; 
possible qualifications that may be applied to the data during validation are as follows: 

• When major QC deficiencies are encountered, data will be qualified with an R, and in most cases 
considered not usable for project decisions. If R-qualified data are used in evaluations and, ultimately, 
project decisions, the rationale for their use will be included in the EE/CA report. The R-qualifier is 
defined as follows: 

− R = Rejected result. Result not reliable. 

• For minor QC deficiencies that will not affect the usability of the data, data may be qualified as estimated 
with the following qualifiers: J, UJ, K, L, or UL. These qualifiers are defined as follows: 

− J = Analyte present. Reported value is estimated and may or may not be accurate or precise. 

− UJ = Analyte not detected. QL is estimated and may be inaccurate or imprecise. 

− K = Analyte present. Reported value may be biased high. Actual value is expected to be lower. 

− L = Analyte present. Reported value may be biased low. Actual value is expected to be higher. 

− UL = Analyte not detected. QL is probably higher. 

• Additional qualifiers that may be applied to data by the DV are: 

− B = Not detected substantially above the level reported in laboratory or field blanks. This detection is 
attributed to blank contamination and is to be treated as a non-detect. 

− N = Tentative identification (ID). The analyte is considered present, though special methods may be 
needed to confirm its presence or absence in future sampling efforts. 

− NJ = Qualitative ID is questionable due to poor resolution. Presumptively present at approximate 
quantity. 

− U = Not detected. 

Data usability will be documented in data tables and discussed in the data quality evaluation, both of which 
will be provided as part of the AOC 2 EE/CA. Data tables will reflect the reported concentrations of analytes, 
whether analytes were detected, and what, if any, data qualifiers accompany the results. The data quality 
evaluation will discuss the use of specific data qualifiers and their impact on decision-making, the overall 
quality of the data set, and any data usability limitations determined by the CAX Partnering Team.  
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7 Field Quality Control Samples 
(UFP-QAPP Manual Section 2.6.2 – Worksheet #12) 

7.1 Field Quality Control Samples 
Field QC samples will be collected to assist in evaluating whether the results reported from the field event 
meet the precision, accuracy, and representativeness requirements for this project. Presented in Table 7-1 
and Table 7-2 are details about the frequency at which each QC sample will be collected, what constitutes 
acceptable field QC results, and what aspect of data quality is indicated by the outcome of each QC sample. 

TABLE 7-1 
Measurement Performance Criteria Table for Field QC Samples – Soil Metals 

Matrix: Surface Soil, Subsurface Soil 
Analytical Group: Select Metals and Hexavalent Chromium 
Concentration Level: Medium/Low 
 

QC Sample Analytical Group Frequency DQIs MPC 

Field Duplicate 

Select Metals 
and 
Hexavalent 
Chromium 

1 per 10 field samples of similar 
matrix1 Precision RPD ≤ 30% 

Equipment Blank 
1 per day of sampling for 
decontaminated equipment, 1 per 
lot of disposable equipment 

Bias/Contamination No target analytes 
detected > 1/2 LOQ 

Cooler Temperature 
Indicator 1 per cooler to the laboratory Representativeness Temperature ≤ 6 degrees 

Celsius (°C) 

Notes: 
1 Separate field duplicates will be collected for all media. 

 

TABLE 7-2 
Measurement Performance Criteria Table for Field QC Samples – Soil Wet Chemistry 

Matrix: Surface Soil, Subsurface Soil 
Analytical Group: Wet Chemistry (pH) 
Concentration Level: Low/Medium 
 

QC Sample Analytical Group Frequency DQIs MPC 

Cooler Temperature 
Indicator Wet Chemistry  1 per cooler to the laboratory Representativeness Temperature ≤ 6°C 

 

 

  

 

http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf%23page=61
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8 Sampling Design and Rationale 
(UFP-QAPP Manual Section 3.1.1 - Worksheet #17) 

8.1 Sampling Design and Rationale 
The CAX Partnering Team met to scope the investigations outlined in Section 4. During these meetings, the 
Team discussed and agreed to the proposed sampling rationale for AOC 2. Figures 5 and 6 present the 
proposed sample locations and media to be evaluated. Exact sample locations will ultimately be field-
determined based on actual site conditions at the time of the field effort, but will be in close proximity to the 
proposed sample locations. 

The proposed sampling schemes and associated rationale for AOC 2 are included in Table 8-1. 

QC samples will be collected as described in Section 7.1. 

Analytical methods to be employed by the laboratory for each analyte and their respective PALs are listed in 
Section 10. 

Section 9 provides a detailed outline of the field methods to be performed.  

 

http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf%23page=84
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TABLE 8-1 
AOC 2 Proposed Sampling Design and Rationale 

Media Sample 
Depths 

Analysis Method Sample 
Count Rationale 

Surface 
Soil 

0-6 inches 
bgs 

Select Metals 
(As8 Cr, Fe, 

and/or 
Mercury 

Only) 

SW846 
6020B/7471

A 
4 

A removal action is planned for Area 2, where chromium detections in surface soil exceeded human health 
screening criteria during the SI. However, chromium detected outside of Area 2 also exceeded human 
health screening criteria, with the highest concentrations (29.4 and 39 milligrams per kilogram [mg/kg]) 
detected at historical sample locations CAA02-A2HA01 and CAA02-A2-DPB03, respectively. Two surface 
soil samples (0 to 6 inches bgs) will be collected at these historical sample locations and analyzed for 
hexavalent and total chromium to determine the relative proportions of chromium in hexavalent and 
trivalent forms. If the hexavalent form is detected, the percentage of hexavalent chromium can be 
determined from the detected total chromium concentration, and will be used to determine whether the 
AOC 2 removal action at Area 2 should include chromium hot spots outside Area 2. These data will also be 
used to update the SI human health risk screening.  
Mercury and iron concentrations in surface soil also exceeded ESVs and/or background UTLs outside Area 
2 during the SI. Furthermore, since there are no historical soil pH data, iron was identified by default as a 
COPC in the SI Report (the soil ESV is pH-based). Since the mercury concentrations are fairly consistent and 
distributed evenly over the site, and because questions have been raised regarding the historical data 
quality for mercury, additional samples are proposed to determine whether mercury and iron should be 
ecological COPCs at AOC 2. Four surface soil samples (0 to 6 inches) will be collected at historical sample 
locations CAA02-A2HA01, CAA02-A2-DPB02, CAA01-A2-DPB03, and CAA02-A2-DPB04 (where the 
concentrations of mercury and iron were greatest outside Area 2) and analyzed for mercury, iron, and pH. 
The new analytical data will replace the historical data for these constituents and will be used to update 
the ecological risk screening. These data will also be used to determine whether the AOC 2 removal action 
at Area 2 should include mercury hot spots outside Area 2. 
If no soil hot spot(s) are identified, then the AOC 2 removal action will only include Area 2. 
If soil hot spot(s) are identified from the primary sampling event data, a contingency sampling event will 
occur. The contingency event, if needed, would include additional surface and/or subsurface soil sample 
collection to delineate the extent(s) of any hot spot(s) for inclusion in the removal action EE/CA for Area 
2. The contingency sample locations would be determined based on the results of the primary event; the 
analyses would be the same as for the primary event, depending on the type of hot spot identified (for 
example, if a mercury hot spot is identified, the contingency samples collected to delineate it would be 
analyzed for mercury only). 

Hex Cr SW846 7199 2 

pH SW-846-
9045C 4 

Note: 
8 Arsenic will only be analyzed if needed for contingency sampling event 

                                                            
 



TIER II SAMPLING AND ANALYSIS PLAN 
AOC 2 SI SUPPLEMENTAL SOIL SAMPLE COLLECTION 

REVISION NO: 0 
MAY 2014 
PAGE 41 

 

TABLE 8-1 
AOC 2 Proposed Sampling Design and Rationale 

Media Sample 
Depths 

Analysis Method Sample 
Count Rationale 

Subsurface 
Soil 

Various 
Depths  

(6-24 inches, 
12-24 

inches, and 
42-48 inches 

bgs 

Select Metals 
(As11, Cr, Fe, 

and/or 
Mercury 

Only) 

SW846 
6020B/7471

A 
4 

A removal action is planned for Area 2, where chromium detections in subsurface soil exceeded human 
health screening criteria during the SI. However, chromium detected outside of Area 2 also exceeded 
human health screening criteria, with the first and third highest concentrations detected at historical 
sample locations CAA02-A2HA01 (43.2 mg/kg) and CAA02-A2-TP03N (36.5 mg/kg) (Note: the second 
highest detection [38.8 mg/kg] was at location CAA02-A2-TP05N; however, it is within close proximity to 
CAA02-A2HA01). Two subsurface soil samples will be collected at historical sample locations CAA02-
A2HA01 (from 1 to 2 feet bgs) and CAA02-A2-TP03N (from 3.5 to 4 feet bgs) and analyzed for hexavalent 
and total chromium to determine the relative proportions of chromium in hexavalent and trivalent forms. 
If the hexavalent form is detected, the percentage of hexavalent chromium can be determined from the 
detected total chromium concentration, and will be used to update the SI human health risk screening. 
These data will also be used to determine whether the AOC 2 removal action should include chromium hot 
spots outside Area 2. 
Mercury in subsurface soil also exceeded ESVs outside Area 2 during the SI at historical location CAA02-
A2H01. However, since these concentrations were fairly consistent and distributed evenly over the site, 
and because questions have been raised regarding the historical data quality for mercury, additional 
samples are proposed to determine if mercury should be an ecological COPC at AOC 2. While iron was not 
identified as a refined COPC for subsurface soil, the collection of additional pH and iron data is proposed to 
confirm this determination. Four subsurface soil samples (6 to 24 inches) will be collected at historical 
sample locations CAA02-A2HA01, CAA02-A2-DPB02, CAA01-A2-DPB03, and CAA02-A2-DPB04 (where 
concentrations of mercury and iron were the greatest outside Areas 2) and analyzed for mercury, iron, and 
pH. The new analytical data will replace the historical data for these constituents and will be used to 
update the ecological risk screening. These data will also be used to determine whether the AOC 2 removal 
action should include mercury hot spots outside Area 2. 
If no soil hot spot(s) are identified, then the AOC 2 removal action will only include Area 2. 
If soil hot spot(s) are identified from the primary sampling event data, a contingency sampling event will 
occur. The contingency event, if needed, would include additional surface and/or subsurface soil sample 
collection to delineate the extent(s) of any hot spot(s) for inclusion in the removal action EE/CA for Area 
2. The contingency sample locations would be determined based on the results of the primary event; the 
analyses would be the same as for the primary event, depending on the type of hot spot identified (for 
example, if a mercury hot spot is identified, the contingency samples collected to delineate it would be 
analyzed for mercury only). 

Hex Cr SW846 7199 2 

pH SW-846-
9045C 4 
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9 Field Project Implementation  
9.1 Field Project Tasks 
The following sections provide a summary of field activities. 

9.1.1 Project Logistics 
Prior to mobilization, NAVFAC Mid-Atlantic, USEPA, and VDEQ will be notified to allow for appropriate 
oversight and coordination. In addition, CH2M HILL will procure the following subcontractors to support 
investigation activities: 

• Analytical laboratory 
• Utility locator 
• Investigation-derived waste (IDW) handler 

In general, work will be performed in Level D personal protective equipment (PPE), which includes hard hat, 
safety glasses, safety-toed boots, hearing protection, and impermeable gloves. The criteria for upgrades to 
higher levels of PPE will be presented in the Health and Safety Plan (HASP), which will be prepared as part of 
mobilization efforts and available to all field personnel during field activities.  

All field activities will be conducted during normal working hours unless otherwise requested by the Navy.  

9.1.2 Field Project Tasks  
Applicable Standard Operating Procedures (SOPs) for project tasks outlined in this section are listed in 
Section 9.2. 

Fieldwork Preparation 

Project instructions and a project-specific HASP for the primary and contingency, if needed, field events will 
be prepared. The field team, PM, AM, AQM, and PC will conduct a project kickoff meeting to discuss logistics 
and review the project instructions and HASP prior to mobilization.  

Utility Clearance 

Utility clearance at each site will be performed prior to the start of subsurface investigation activities. The 
CH2M HILL field staff will coordinate subsurface utility clearance with Miss Utility of Virginia ([800] 552-7001 
or 811). In addition, a third-party utility clearance subcontractor will be procured by CH2M HILL to clearly 
mark utilities in the vicinity of all sampling locations. Any sampling location in close proximity to utility 
locations will be relocated to avoid potential impact to utilities while continuing to meet the intent of the 
sampling rationale. 

Mobilization 

Following approval of the SAP, CH2M HILL will begin mobilization activities. Before mobilization, all field team 
members will review this SAP and the project-specific HASP. A field team kickoff meeting will be held to 
ensure that personnel are familiar with the scope of the field activities and discuss any safety issues. 
Mobilization activities include coordination with Base personnel and preparation of field equipment. 

Soil Sampling 

The number of soil samples and laboratory analyses are outlined in Tables 8-1 and 9-2. All soil samples will 
be collected using a stainless-steel hand auger. Any relevant information pertaining to evidence of 
contamination or visual observations will be recorded in the sample log book. Samples will be homogenized 
in a stainless steel bowl prior to placement in the laboratory-prepared sample container. The SOPs to be used 
are referenced in Section 9.2. 
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If the primary field event data identify soil hot spot(s), soil samples will be collected during a contingency 
event to delineate the area of impacted soil at the identified hot spot(s). 
The number and location of the contingency soil samples will be based on the results of the primary sampling 
event and will be established by the CAX Partnering Team. 

Equipment Decontamination 

All non-disposable sampling equipment will be decontaminated before and immediately after each use, as 
described in the applicable SOPs referenced in Section 9.2. Equipment will be decontaminated with Liquinox 

(or an equivalent solution) and allowed to dry between each use. All decontamination liquids will be 
containerized and handled according to the following IDW handling section. Disposable equipment (such as 
paper towels and disposable PPE) will be disposed as solid waste.  

No heavy equipment will be used. Therefore, the need for a decontamination pad to prevent runoff of the 
decontamination wash water and to allow easy collection of decontamination fluids for treatment as IDW is 
not necessary. 

Investigation-derived Waste Handling 

All IDW generated during this project is anticipated to be non-hazardous; however, it will be characterized in 
order to ensure it is transported and disposed in accordance with all pertinent regulations.  

The IDW generated during soil sampling will be solutions used to decontaminate non-disposable sampling 
equipment. Aqueous IDW will be containerized separately in a Department of Transportation-approved 55-
gallon drum, which will be stored onsite. Secondary containment for IDW storage will be large enough to 
contain 10 percent of the volume of containers or the volume of the largest container, whichever is greater. 
The IDW storage area will be covered with a tarp to minimize potential exposure to the drum and to prevent 
rain water from accumulating in the secondary containment. It is anticipated that one drum of aqueous IDW 
will be generated. 

Unless there is evidence of gross contamination, one sample will be collected for the purpose of IDW 
characterization. This sample will be analyzed for the full Toxicity Characteristic Leaching Procedure list and 
ignitability, corrosivity, and reactivity. All drums will be removed from the site within 90 days of generation 
(with Navy approval). 

Disposable equipment, including PPE and paper towels, will be disposed as ordinary trash. 

Surveying 

Following sample collection, soil sample locations will be marked in the field using stakes, with the sample 
station clearly labeled. All soil sample locations will be horizontally located by CH2M HILL personnel using a 
global positioning system (GPS).  

Quality Control 

QC samples will be collected as outlined in Section 12. Field and laboratory activities will be implemented 
following the applicable SOPs, as referenced in Section 9.2 and Section 11. 
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9.2 Field SOPs Reference Table 
(UFP-QAPP Manual Section 3.1.2 – Worksheet #21) 

Applicable SOPs for project tasks are listed in Table 9-1 and the SOPs are included as Appendix A. 

TABLE 9-1 
Field SOPs Reference Table 

SOP Reference 
Number Title/Author 

Revision 
Date or 
Version 
Number 

Location of SOP   
Any planned 
deviation for 
Project Work 

Comments 

1_BlankPrep Equipment Blank and Field Blank 
Preparation 8/2013 \\orion\Proj\CLEANII\SOPS\1 - MASTER\Sample Preparation and 

Handling 
Not applicable 

(N/A) N/A 

2_COC Chain of Custody 8/2013 \\orion\Proj\CLEANII\SOPS\1 - MASTER\Sample Preparation and 
Handling N/A N/A 

3_Decon Decontamination of Personnel and 
Equipment 

8/2013 \\orion\Proj\CLEANII\SOPS\1 - MASTER\Decontamination N/A N/A 

4_DrumSamp Sampling Contents of Tanks and 
Drums 

8/2013 \\orion\Proj\CLEANII\SOPS\1 - MASTER\Other N/A N/A 

5_Dispose Disposal of Waste Fluids and Solids 8/2013 \\orion\Proj\CLEANII\SOPS\1 - MASTER\Decontamination N/A N/A 

6_GPS Global Positioning System 8/2013 \\orion\Proj\CLEANII\SOPS\1 - MASTER\Other N/A N/A 

7_Homog Homogenization of Soil and 
Sediment Samples 

8/2013 \\orion\Proj\CLEANII\SOPS\1 - MASTER\Sample Preparation and 
Handling N/A N/A 

8_Log Books Preparing Field Log Books 8/2013 \\orion\Proj\CLEANII\SOPS\1 - MASTER\Log Books N/A N/A 

9_MiniRAE Mini RAE Photoionization Detector 8/2013 \\orion\Proj\CLEANII\SOPS\1 - MASTER\Health and Safety N/A N/A 

10_SBLog Logging of Soil Borings 8/2013 \\orion\Proj\CLEANII\SOPS\1 - MASTER\Soil Sampling N/A N/A 

11_ShipLowConc Packaging and Shipping Procedures 
for Low-Concentration Samples 

8/2013 \\orion\Proj\CLEANII\SOPS\1 - MASTER\Sample Preparation and 
Handling N/A N/A 

12_SoilSamplExc Soil Sampling 8/2013 \\orion\Proj\CLEANII\SOPS\1 - MASTER\Soil Sampling N/A N/A 

13_Utility Location Locating and Clearing Underground 
Utilities 

8/2013 \\orion\Proj\CLEANII\SOPS\1 - MASTER\Utility Location N/A N/A 
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9.3 Field Project Implementation (Field Project Instructions) 
(UFP-QAPP Manual Sections 3.1.1 and 3.5.2.3 – Worksheets #18, 19, 20 and 30)  

Soil samples collected as part of the SI supplemental soil sample collection will be analyzed as outlined in Table 9-2. 

TABLE 9-2 
Primary Event Sample Details Table 

Contract Task Order 056 
CAX AOC 2 

 
 

Main Laboratory 1 
Katahdin Laboratory 600 Technology Way 

 Scarborough, Maine 04074 
POC Jennifer Obrin 

Direct - 207.874.2400 x17 
Fax - 207.775.4029  

 
Hexavalent Cr Laboratory 

Columbia Analytical Services (for 7199 only) 
1565 Jefferson Road; Building 300; Suite 360 

Rochester, NY 146231 
POC: Deb Patton 585.288.5380 

  Solid Aqueous 

Analysis Group Select Metal (Cr, 
and Iron only) Mercury Hex Cr pH Total Metal (Cr, 

and Iron only) Mercury Hex Cr 

Analytical laboratory Katahdin Katahdin ALS-Rochester Katahdin Katahdin Katahdin ALS-Rochester 
Preparation and Analytical 

Method SW-846 6010C SW-846 7471A 
(Hg) SW-846-7199 SW-846 9045D 

(pH) SW-846 6010C SW-846 7470A 
(Hg) SW-846 7199 

Container Type/ Volume 
required (if different than 

container volume) 
Share 1 of 4-ounce (oz) jar 

1-4-oz wide 
mouth 

(2.5 grams [g]) 

Share with 
METAL 

Share 1 of 250-milliliter (ml) high-
density polyethylene (HDPE) 

250-ml HDPE 
(10 ml) 

Preservative Cool to 0-6ºC HNO3 to pH < 2 1 of 125-ml 
HDPE 

Holding Time (Preparation/ 
Analysis) 2 

6 months (2 g) 28 days (0.6 g) 30 days, 168 
hours (2.5 g) 

As soon as 
possible (20 g) 

6 Months (50 
ml) 

14 days (25 
ml) 24 Hours 

Matrix Station ID Sample ID4 QC Sample 3 Sampling Depth 
AOC 2 Surface Soil Samples                       

SS 

CAA02-A2HA01  CAA02-A2-HA01-00-MMYY - 

0 - 6'' bgs 

X X X X       
CAA02-A2HA01  CAA02-A2-HA01-00P-MMYY FD X X X X       
CAA02-A2HA01  CAA02-A2-HA01-00-MMYY-MS MS X X X         
CAA02-A2HA01  CAA02-A2-HA01-00-MMYY-SD SD X X X         
CAA02-A2DPB03 CAA02-A2-DPB03-00-MMYY - X X X X       
CAA02-A2DPB02 CAA02-A2-DPB02-00-MMYY - Fe Only X   X       
CAA02-A2DPB04 CAA02-A2-DPB04-00-MMYY - Fe Only X   X       

AOC 2 Subsurface Soil (SB) Samples                       

SB 

CAA02-A2HA01 
CAA02-A2-HA01-0102-MMYY   1-2' BGS Cr Only   X         
CAA02-A2-HA01-0H02-MMYY   6-24" BGS Fe Only X   X       

 CAA02-A2TP03N  CAA02-A2-TP03-N-MMYY   3.5-4' BGS Cr Only   X         
 CAA02-A2TP03N  CAA02-A2-TP03-NP-MMYY FD 3.5-4' BGS Cr Only   X         
CAA02-A2DPB02 CAA02-A2-DPB02-03-MMYY   6-24" BGS Fe Only X   X       
CAA02-A2DPB03 CAA02-A2-DPB03-03-MMYY   6-24" BGS Fe Only X   X       

CAA02-A2DPB04 
CAA02-A2-DPB04-03-MMYY   6-24" BGS Fe Only X   X       
CAA02-A2-DPB04-03-MMYY-MS MS 6-24" BGS Fe Only X          
CAA02-A2-DPB04-03-MMYY-SD SD 6-24" BGS Fe Only X          

QA/QC                       
  CAA02 CAA02-EBMMDDYY EB           X X X 
Notes:           
1 Samples are shipped directly to the laboratory performing analysis. Hex Cr will be shipped directly to Columbia Analytical Services (CAS).  
2 Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/analyzed.  
3 Field QC counts may change depending on the duration of field event. Frequency of QA/QC sample collection is noted on Worksheet #12 of the Uniform Federal Policy (UFP)-SAP and is as follows : 
        FD - Field duplicate; one per 10 field samples        
        Matrix spike (MS)/matrix spike duplicate (MSD) - One pair per 20 field samples of similar matrix (including field duplicates)        
        EB- Equipment blank; for disposable equipment, one per week of sampling; for decontaminated equipment, one per type of sampling equipment, per day of sampling 
        Field Blank - No field blanks will be collected for this project        
        Trip Blank - No Trip Blank will be collected for AOC 2 
        (Number of samples shown is for the primary event. If the contingency event is conducted, the same MPC previously listed will apply)        
4 Sample IDs contain placeholders:        
BD is to be replaced with the bottom depth        
TDBD is to be replaced with the top depth and bottom depth of the sample collected 
MMYY is to be replaced with the 2-digit month and 2-digit year in which the sample was collected; 
MMDDYY is to be replaced with the 2-digit month, day, and year in which the sample was collected; 

Sample locations and associated sampling information included in table is for the primary sampling event only, because the contingency sample number, location, analyses, and depth will be dependent upon 
the results of the primary sampling event. If soil hot spots are identified from the primary results, contingency sampling will occur to delineate said hot spot(s). 
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10 Reference Limits and Evaluation Tables 
(UFP-QAPP Manual Section 2.8.1 – Worksheet # 15) 

Samples will be collected and analyzed for the analytical groups and methods detailed in Table 9-2, Sample Details Table. The PALs and laboratory RLs 
for each analyte from these samples are provided in the Reference Limits and Evaluation Tables (Tables 10-1A through 10-1B).  

TABLE 10-1A 
Reference Limits and Evaluation Table – Soil Metals 
Matrix: Surface Soil, Subsurface Soil 

Analytical Group: Metals 

Analyte CAS No.  

PALs1 
Project 

Quantitation 
Limit (PQL) 

Goal2 
(mg/kg) 

Laboratory-specific Limits 

Laboratory Control 
Sample (LCS) and 

MS/MSD Recovery 
Limits 

RSLs3  
(mg/kg) 

Surface 
Soil Back-
ground4 
(mg/kg) 

Subsurfac
e Soil 
Back-

ground4 
(mg/kg) 

ESV5 
(mg/kg) 

LOQ 
(mg/kg

) 

Limit of 
Detection (LOD) 

(mg/kg) 

Detectio
n Limit 

(DL) 
(mg/kg) 

Lower 
Contro
l Limit 

(%) 

Upper 
Contro
l Limit 

(%) 

RP
D 

(%) 
Arsenic 7440-38-2 0.61 6.36 5.54 18.0 0.3 0.5 0.4 0.15 80 120 20 
Chromium III and compounds 16065-83-1 12,000 NC NC 0.64 0.32 0.5 0.5 0.5 80 120 20 
Chromium 7440-47-3 0.29 18.2 33.7 64 0.145 1.5 0.4 0.03 80 120 20 
Chromium (hexavalent) 18540-29-9 0.29 NC NC 0.4 0.145 0.4 0.2 0.065 80 120 20 
Iron 7439-89-6 5500 19900 32000 5 < pH > 8 2750 10 8 1.4 80  120  20 
Mercury 7439-97-6 2.3 0.111 NC 0.1 0.05 0.033 0.017 0.0052 80 120 20 
1 PALs were developed to be protective of human health and the environment. Refer to Section 6.3 for a discussion on PAL development and Table 9-2 for specifics about which 
samples will be analyzed for which metals. Note that while arsenic is not part of the scope for the samples in Table 9-2, arsenic is included in this table because it may be part of the 
scope for contingency samples. 
2 PQL Goals are half of the most conservative PAL.  
3 RSLs are from the USEPA RSLs for Residential Soil, November 2013, RSLs based on noncancerous effects are based on a hazard of 0.1 to account for exposure to multiple 
constituents that effect the same target organ (for example, the liver). Analytical data will be compared to the most recent version of the RSLs at the time that analytical data are 
available for use.  
4 Background values are 95 percent UTL or the max background value if the 95 percent UTL was evaluated. CAX Background levels will be compared to data for surface and 
subsurface soil as appropriate. Values are from Final Background Study Report, WPNSTA Yorktown, Yorktown, Virginia, and CAX, Williamsburg, Virginia. (CH2M HILL, 2011). 
5 Ecological Surface Soil Screening Values are compiled from relevant literature sources. 
NC indicates that there is no criterion for an analyte. 
Gray shading indicates instances where the PAL is lower than the LOD. Non-detects will not be treated as exceedances, though they will be reported at a value greater than the PAL. 
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TABLE 10-1B 
Reference Limits and Evaluation Table – Soil Wet Chemistry 

Matrix: Surface Soil, Subsurface Soil     
Analytical Group: Wet Chemistry     

Analyte CAS No.  
Project Indicator Limit 

(PIL)1 

Laboratory Specific Limits 

LOQ LOD DL 

pH PH 5 < pH > 8 N/A N/A N/A 
1 pH will be used as a project indicator value. The ESV for iron (not toxic if soil pH is between 5 and 8) is based on soil pH, not chemical concentration; 
therefore, pH data are used directly to evaluate this metal in surface (0 to 6 inches) and subsurface (6 to 24 inches) soil.   
2 QLs and DLs are N/A to pH analysis. 

N/A indicates that information is not applicable to this analysis. 
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11 Analytical SOP References Table 
(UFP-QAPP Manual Section 3.2.1 – Worksheet #23) 

Information regarding the laboratory SOPs and to be used for the handling and analysis of samples is provided in Analytical SOP References Table, 
Table 11-1.  

TABLE 11-1  
Analytical SOP References Table 
Laboratory Name and Address:  Katahdin Analytical Services, Inc. 
 600 Technology Way  
 Scarborough, ME 04074 
POC: Greg Lull 
Telephone Number: (207) 874-2400 

Laboratory 
SOP Number 

Title, Revision Date, and/or 
Number 

Last 
Reviewed 

Definitive or 
Screening 

Data 

Matrix and 
Analytical 

Group Instrument 

Organization 
Performing 

Analysis 
Variance to 

QSM 

Modified 
for Project 

Work 

CA-101 Equipment Maintenance, 09/11, 
Revision 10. 

09/2011 N/A N/A Various 

Katahdin  

none no 

CA-604 Acid Digestion of Aqueous Samples By 
USEPA Method 3010 for ICP and ICP-
MS Analysis of Total or Dissolved 
Metals, 04/10, Revision 5. 

02/2012 Definitive SS, SB/ 
METAL 

Block Digester none no 

CA-605 Acid Digestion Of Solid Samples By 
USEPA Method 3050 For Metals 
Analysis By ICP-AES And GFAA, 09/10, 
Revision 5. 

02/2012 Definitive SS, SB / 
METAL 

Block Digester none no 

CA-608 Trace Metals Analysis By ICP-AES Using 
USEPA Method 6010, 04/12, Revision 
13. 

 Definitive SS, SB / 
METAL 

Inductively Coupled 
Plasma (ICP) – Atomic 
Emission Spectroscopy 
(AES) 

Post-digestion 
Spike (PDS) CA 
refer to 
Worksheet #28 
(Table 12-1) 

no 

CA-611 Digestion And Analysis Of Solid 
Samples For Mercury By USEPA 
Method 7471, 04/12, Revision 9. 

 Definitive SS, SB / 
METAL 

Mercury Analyzer none no 

 

http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf%23page=91
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TABLE 11-1  
Analytical SOP References Table 
Laboratory Name and Address:  Katahdin Analytical Services, Inc. 
 600 Technology Way  
 Scarborough, ME 04074 
POC: Greg Lull 
Telephone Number: (207) 874-2400 

Laboratory 
SOP Number 

Title, Revision Date, and/or 
Number 

Last 
Reviewed 

Definitive or 
Screening 

Data 

Matrix and 
Analytical 

Group Instrument 

Organization 
Performing 

Analysis 
Variance to 

QSM 

Modified 
for Project 

Work 

CA-615 Digestion And Analysis Of Aqueous 
Samples For Mercury By USEPA 
Method 7470, 04/12, Revision 7. 

 Definitive SS, SB / 
METAL 

Mercury Analyzer none no 

CA-709 pH Concentration Measurements In 
Soil Matrices – SW 846 Method 9045, 
05/12, Revision 9. 

 Screening SS, SB / 
WCHEM 

pH Meter none no 

SD-902 Sample Receipt and Internal Control, 
09/10, Revision 9. 

12/2011 N/A All N/A none no 

SD-903 Sample Disposal, 05/09, Revision 4. 12/2011 N/A All N/A none no 

GEN-7199 Hexavalent Chromium by Ion 
Chromatography, Rev. 3, 1/13/11 

1/5/2012 Definitive SS, SB / 
METAL 

Ion Chromatograph 

 CAS  

none no 

GEN-3060 Alkaline Digestion for Hexavalent 
Chromium in Soil, Rev. 2, 1/6/11 

1/5/2012 Prep SS, SB / 
METAL 

Prep none no 

SMO-GEN Sample Receiving, Revision 6, 10/22/10 1/20/2012 N/A All N/A none no 

SMO-SPLDIS Sample Disposal, Revision 4, 8/10/09 10/6/2011 N/A All N/A none no 

 



TIER II SAMPLING AND ANALYSIS PLAN 
AOC 2 SI SUPPLEMENTAL SOIL SAMPLE COLLECTION 

REVISION NO: 0 
MAY 2014 
PAGE 53 

 

12 Laboratory QC Samples Table 
(UFP-QAPP Manual Section 3.4 – Worksheet #28) 

Laboratories analyzing samples in support of this work will perform laboratory QC samples at the frequency required by the DoD QSM 4.1. Details 
regarding each laboratory QC sample are provided in the Laboratory QC Samples Tables, Table 12-1 through Table 12-2.  

TABLE 12-1 
Laboratory QC Samples Table – Soil Metals  
Matrix: SS, SB 
Analytical Group: METAL 
Analytical Method / SOP Reference: SW-846 6010C, 7471A, 9012B, 7199 / CA-608, CA-611, CA-773, GEN-7199 

QC Sample   Frequency   Method/SOP QC Acceptance Limits1   CA   

Person 
Responsible 

for CA   DQI MPC   

Target Analyte List METALs via 6010C 

Method Blank One per preparatory 
batch. 

No analytes detected >1/2 LOQ and 
>1/10 sample concentration or >1/10 
regulatory limit (whichever is 
greater). Blank result must not 
otherwise affect sample results. For 
common laboratory contaminants 
(Na, Ca, Mg, K), no analytes detected 
>LOQ. 

Investigate source of 
contamination, correct the 
problem. Rerun method blank 
prior to analysis of samples. If 
acceptance limits are still not met 
and sample material available, 
reprep and reanalyze affected 
samples.  

Analyst 

Contamination 

Same as 
Method/ 
SOP QC 
Acceptance 
Limits 

Interference Check 
Solutions (ICSs) 

At the beginning of an 
analytical run. 

ICS-A: Absolute value of 
concentration for all non-spiked 
analytes <LOD (unless they are a 
verified trace impurity from one of 
the spike analytes). ICS-AB: Within 
±20 percent of true value. 

Terminate analysis; locate and 
correct problem; reanalyze ICS; 
reanalyze all samples 

Accuracy 

LCS One per preparatory 
batch. 

Refer to reference limits and 
evaluation table  

Correct problem, then reprep and 
reanalyze the LCS and all samples 
in the associated preparatory 
batch for failed analytes, if 
sufficient sample material is 
available. Refer to Appendix G of 
DoD QSM v. 4.2. If reanalysis 
cannot be performed, data must 
be qualified and explained in the 
case narrative. 

Accuracy 
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TABLE 12-1 
Laboratory QC Samples Table – Soil Metals  
Matrix: SS, SB 
Analytical Group: METAL 
Analytical Method / SOP Reference: SW-846 6010C, 7471A, 9012B, 7199 / CA-608, CA-611, CA-773, GEN-7199 

QC Sample   Frequency   Method/SOP QC Acceptance Limits1   CA   

Person 
Responsible 

for CA   DQI MPC   

MS One per preparatory 
batch per matrix. 

Same as LCS If LCS within criteria, no CA, 
otherwise, examine the project-
specific DQOs. Contact the client 
as to additional measures to be 
taken.  

Accuracy 

MSD One per preparatory 
batch per matrix. 

Same as MS and refer to reference 
limits and evaluation table  

Same as MS. 

Analyst 

Accuracy, Precision 

Serial Dilution One per preparatory 
batch. 

Five-fold dilution must agree with 
±10 percent of the original 
measurement.  
Only applicable for samples with 
concentrations >50X LOQ. 

Perform PDS addition Accuracy 

PDS When dilution test fails 
or analyte 
concentration in all 
samples <50X LOD. 

Recovery within 75-125 percent 
recovery (%R). 

Run all associated samples in the 
preparatory batch by method of 
standard additions (MSA). 

Accuracy 

Results between DL 
and LOQ 

N/A Apply J-qualifier to results between 
DL and LOQ. Nondetect results are 
reported as U-Values at the LOD. 

N/A Accuracy 

Mercury via 7471A 

Method Blank One per preparatory 
batch. 

No analytes detected >1/2 LOQ and 
>1/10 sample concentration or >1/10 
regulatory limit (whichever is 
greater). Blank result must not 
otherwise affect sample results 

Investigate source of contamination, 
correct the problem. Rerun method 
blank prior to analysis of samples. If 
acceptance limits are still not met 
and sample material available, 
reprep and reanalyze affected 
samples.  

Analyst Contamination 
Same as 
Method/ 
SOP QC 
Acceptance 
Limits 
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TABLE 12-1 
Laboratory QC Samples Table – Soil Metals  
Matrix: SS, SB 
Analytical Group: METAL 
Analytical Method / SOP Reference: SW-846 6010C, 7471A, 9012B, 7199 / CA-608, CA-611, CA-773, GEN-7199 

QC Sample   Frequency   Method/SOP QC Acceptance Limits1   CA   

Person 
Responsible 

for CA   DQI MPC   

LCS One per preparatory 
batch. 

Refer to reference limits and 
evaluation table  

Correct problem, then reprep and 
reanalyze the LCS and all samples 
in the associated preparatory 
batch for failed analytes, if 
sufficient sample material is 
available. Refer to Appendix G of 
DoD QSM v. 4.2. If reanalysis 
cannot be performed, data must 
be qualified and explained in the 
case narrative. 

  Accuracy 

MS One per preparatory 
batch per matrix. 

Same as LCS Examine the project-specific DQOs. 
If the MS falls outside of DoD 
criteria, additional QC tests are 
required to evaluate matrix effects 
(that is, run all affected samples by 
MSA). 

  Accuracy 

MSD One per preparatory 
batch per matrix. 

Same as MS and refer to reference 
limits and evaluation table  

Same as MS.   Accuracy, Precision 

Results between DL 
and LOQ 

N/A Apply J-qualifier to results between 
DL and LOQ. Nondetect results are 
reported as U-Values at the LOD. 

N/A   Accuracy 

Hexavalent Chromium via SW-846 7199 

Method Blank One per preparatory 
batch of 20 or fewer 
samples 

No analytes detected >1/2 LOQ. Investigate source of 
contamination, correct the problem. 
Rerun method blank prior to 
analysis of samples. If acceptance 
limits are still not met and sample 
material available, reprep and 
reanalyze affected samples.  

Analyst 

Contamination 
Same as 
Method/ 
SOP QC 
Acceptance 
Limits 
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TABLE 12-1 
Laboratory QC Samples Table – Soil Metals  
Matrix: SS, SB 
Analytical Group: METAL 
Analytical Method / SOP Reference: SW-846 6010C, 7471A, 9012B, 7199 / CA-608, CA-611, CA-773, GEN-7199 

QC Sample   Frequency   Method/SOP QC Acceptance Limits1   CA   

Person 
Responsible 

for CA   DQI MPC   

LCS One per preparatory 
batch of 20 or fewer 
samples 

Refer to reference limits and 
evaluation table  

Redigest if possible. If samples are 
out of holding time, redigest and 
report both sets of data. If 
insufficient sample is available to 
redigest, qualify. If the LCS 
recoveries are high and the sample 
results are <LOQ narrate. 

Accuracy 

MS One per preparatory 
batch of 20 or fewer 
samples 

Same as LCS Redigest entire batch unless spike 
is diluted out (sample result >4x 
spike concentration). If redigest 
fails, contact client about possible 
matrix investigations. If samples 
are out of holding time, redigest 
and report both sets of data. If 
insufficient samples is available to 
redigest, qualify results associated 
with the out of control MS. 

Accuracy 

Laboratory Replicate 
(LR) or MSD  

One per preparatory 
batch of 20 or fewer 
samples 

Same as MS and refer to reference 
limits and evaluation table  

Repeat sample and duplicate 
unless obvious or historical 
interferences (or insufficient 
volume).  

Accuracy, Precision 

PDS One per preparatory 
batch of 20 or fewer 
samples 

Recovery within 85-115%R. 

Same as MS. 

Accuracy 

Results between DL 
and LOQ 

N/A Apply J-qualifier to results between 
DL and LOQ. Nondetect results are 
reported as U-Values at the LOD. N/A 

Accuracy 

Notes: 
1. Specifications are consistent with DoD QSM version 4.2. 
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TABLE 12-2 
Laboratory QC Samples Table – Soil WCHEM (pH) 
Matrix: SS, SB 
Analytical Group: WCHEM 
Analytical Method / SOP Reference: SW-846 9045D 

QC Sample   Frequency Method/SOP QC Acceptance Limits1   CA   Person Responsible for 
CA DQI   MPC   

LCS One per preparatory batch. 90-110%R Correct problem, recalibrate, 
reanalyze. 

Analyst 

Accuracy Same as Method/ 
SOP QC 
Acceptance Limits 

LR 
One per 10 samples. <20% RPD 

Investigate problem and reanalyze 
sample in duplicate. If RPD is still 
unacceptable, report original result 
and narrate. 

Precision 

Notes: 
1 Specifications are consistent with DoD QSM version 4.2. 
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TABLE 12-3 
Laboratory QC Samples Table 

Matrix: Soil (surface and subsurface) 
Analytical Group: METALs (refer to Table 10-1A for a specific list of analytes by this method) 
Analytical Method/SOP Reference: SW-846 6010C/GR-01-100 

Matrix 
Analytical 

Group 
No. of Sampling 

Locations 
No. of Field 
Duplicates 

No. of 
MS/MSDs 

No. of Field 
Blanks 

No. of Equip. 
Blanks1 

No. of VOC Trip 
Blanks 

Total No. of Samples to 
Laboratory 

Surface soil 
Metals 4 1 1/1 - 1 - 8 
pH 4 - - - - - 4 

Subsurface 
Soil 

Metals 6 1 1/1 - 1 - 10 
pH 4 - - - - - 4 

Notes: 

1The number of equipment blanks may vary; equipment blanks are collected at a frequency of one per type of sampling equipment, per day of sampling. However, it is anticipated 
sample collection will take 1 day. 
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13 Data Verification and Validation  
(Steps I and IIa/IIb) Process Table 
(UFP-QAPP Manual Section 5.2.1, UFP-QAPP Manual Section 5.2.2, Figure 37 UFP-QAPP Manual, Table 9 UFP-QAPP 
Manual – Worksheets #34, 35, 36) 

Data will be collected and reviewed for quality and completeness as detailed in Table 13-1, the Data 
Verification and Validation (Steps I and IIa/IIb) Process Table as follows. More information about data 
validation and usability is provided in Section 6.2.5. 

TABLE 13-1 
Data Verification and Validation (Steps I and IIa/IIb)1 Process Table 

Data Review Input Description Responsible for 
Verification/Validation 

Internal/ 
External2 

Chains of Custody and Shipping 
Forms 

Chain-of-custody forms and shipping 
documentation will be reviewed internally upon 
their completion and verified against the packed 
sample coolers they represent. The shipper's 
signature on the chain of custody will be initialed 
by the reviewer, a copy of the chain of custody will 
be retained in the site file, and the original and 
remaining copies taped inside the cooler for 
shipment. Chains of custody will also be reviewed 
for adherence to the SAP by the PC. 

FTL/CH2M HILL 
PC/CH2M HILL 

Internal 
and 
External 

Sample Condition upon Receipt Any discrepancies, missing, or broken containers 
will be communicated to the PC in the form of 
laboratory logins.  

PC/CH2M HILL External 

Documentation of Laboratory 
Method Deviations 

Laboratory Method Deviations will be discussed 
and approved by the PC. Documentation will be 
incorporated into the case narrative, which 
becomes part of the final hardcopy data package. 

PC/CH2M HILL External 

Electronic Data Deliverables Electronic Data Deliverables will be compared 
against hardcopy laboratory results (10 percent 
check). 

PC/CH2M HILL External 

Case Narrative Case narratives will be reviewed by the DV during 
the data validation process. This is verification that 
they were generated and applicable to the data 
packages. 

DV/CH2M HILL External 

Laboratory Data All laboratory data packages will be verified 
internally by the laboratory performing the work 
for completeness and technical accuracy prior to 
submittal. 

Respective Laboratory 
QAO 

Internal 

Laboratory Data The data will be verified for completeness by the 
PC. 

PC/CH2M HILL External 

Audit Reports Upon report completion, a copy of all audit reports 
will be placed in the site file. If CAs are required, a 
copy of the documented CA taken will be attached 
to the appropriate audit report in the QA site file. 
Periodically, and at the completion of site work, 
site file audit reports and CA forms will be 
reviewed internally to ensure that all appropriate 
CAs have been taken and that CA reports are 
attached. If CAs have not been taken, the site 
manager will be notified to ensure action is taken. 

PM/CH2M HILL 
PC/CH2M HILL 

Internal 

CA Reports CA reports will be reviewed by the PC or PM and 
placed into the project file for archival at project 
closeout. 

PM/CH2M HILL 
PC/CH2M HILL 

External 

 

http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf%23page=131
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf%23page=131
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf%23page=130
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf%23page=132
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf%23page=132
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TABLE 13-1 
Data Verification and Validation (Steps I and IIa/IIb)1 Process Table 

Data Review Input Description Responsible for 
Verification/Validation 

Internal/ 
External2 

Laboratory Methods Ensure the laboratory analyzed samples using the 
correct methods. 

PC/CH2M HILL External 

Target Compound List and Target 
Analyte List 

Ensure the laboratory reported all analytes from 
each analysis group. 

PC/CH2M HILL External 

RLs Ensure the laboratory met the PQLs. If QLs were 
not met, the reason will be determined and 
documented. 

PC/CH2M HILL External 

Field SOPs Ensure that all field SOPs were followed. FTL/CH2M HILL Internal 

Laboratory SOPs Ensure that approved analytical laboratory SOPs 
were followed. 

Respective Laboratory 
QAO 

External 

Raw Data 10 percent review of raw data to confirm 
laboratory calculations. 

DV/CH2M HILL External 

Onsite Screening All non-analytical field data will be reviewed 
against SAP requirements for completeness and 
accuracy based on the field calibration records. 

FTL/CH2M HILL Internal 

Documentation of Method QC 
Results 

Establish that all required QC samples were run. DV/CH2M HILL External 

Documentation of Field QC 
Sample Results 

Establish that all required QC samples were run. PC/CH2M HILL Internal 

DoD Environmental Laboratory 
Accreditation Program (ELAP) 
Evaluation 

Ensure that each laboratory is DoD ELAP-certified 
for the analyses they are to perform. Ensure 
evaluation timeframe does not expire. 

PC/CH2M HILL External 

Analytical data validation for 
Metals, Mercury, and Hexavalent 
Chromium 

Analytical methods and laboratory SOPs as 
presented in this SAP will be used to evaluate 
compliance against QA/QC criteria. Should 
adherence to QA/QC criteria yield deficiencies, 
data may be qualified. The data qualifiers used are 
those presented in Region 3 Modifications to the 
National Functional Guidelines for Organic Data 
Review (USEPA, 1994) and in Region 3 
Modifications to the Laboratory Data Validation 
Guidelines for Inorganic Data Review (USEPA, 
1993). National Functional Guidelines will not be 
used for data validation; however, the specific 
qualifiers listed therein may be applied to data 
should non-conformances against the QA/QC 
criteria as presented in this SAP be identified. 

DV/CH2M HILL External 

Data Validation (WCHEM) Wet chemistry (Natural Attenuation Indication 
Parameters), pH analytical data will not undergo 
third-party data validation, but are subject to all 
other previously detailed data review. 

N/A N/A 

Notes: 
1 Verification (Step I) is a completeness check that is performed before the data review process continues in order to determine 

whether the required information (complete data package) is available for further review. Validation (Step IIa) is a review that 
the data generated are in compliance with analytical methods, procedures, and contracts. Validation (Step IIb) is a comparison 
of generated data against MPC in the SAP (both sampling and analytical). 

2 Internal or external is in relation to the data generator.  

Should CH2M HILL find discrepancies during the verification or validation procedures previously detailed, an e-mail documenting 
the issue will be circulated to the internal project team, and a Corrections-to-File Memorandum will be prepared identifying the 
issues and the CA needed. This memorandum will be sent to the laboratory, or applicable party, and maintained in the project file. 
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Figure 3
AOC 2 Estimated Debris/Waste Volumes
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Cheatham Annex
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Figure 5
AOC 2 SI Surface Soil Exceedance Results and

Proposed Surface Soil Sample Locations
AOC 2 SI Supplemental Soil Sample Collection

Cheatham Annex
Williamsburg, Virginia
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0 70
Feet

Station ID
Sample ID
Sample Date
Depth

Mercury 1.8

CAA002-A2DPB01
CAA02-A2-DPB01-00-1098

No Exceedances

10/22/98
0-6"

Organic Compounds (UG/KG)

Total Metals (MG/KG)

Station ID
Sample ID
Sample Date
Depth

Mercury 1.4

No Exceedances
Total Metals (MG/KG)

CAA002-A2DPB02
CAA02-A2-DPB02-00-1098

10/22/98
0-6"

Organic Compounds (UG/KG)

Station ID
Sample ID
Sample Date
Depth

Arsenic 20
Chromium 29.4
Iron 44,000
Mercury 1.2 J
Selenium 0.64 K
Vanadium 42.3

Organic Compounds (UG/KG)
No Exceedances
Total Metals (MG/KG)

10/22/98

CAA002-A2DPB03

0-6"

CAA02-A2-DPB03-00-1098

Station ID
Sample ID
Sample Date
Depth

Arsenic 14
Chromium 39
Iron 28,600

Total Metals (MG/KG)

CAA002-A2HA01

No Exceedances

CAA02-A2-HA01-00-1098*
10/22/98

0-6"
Organic Compounds (UG/KG)

Station ID
Sample ID
Sample Date
Depth

4,4'-DDE 520 J
4,4'-DDT 640 J

Arsenic 6.6
Chromium 15.3
Mercury 0.96 J

10/22/98

Pesticides/PCBs (UG/KG)
0-6"

Total Metals (MG/KG)

CAA002-A2HA02
CAA02-A2-HA02-00-1098

Station ID
Sample ID
Sample Date
Depth

Mercury 1.3
Selenium 0.71 K

No Exceedances
Total Metals (MG/KG)

CAA02-A2-DPB04-00-1098
10/22/98

Organic Compounds (UG/KG)

CAA002-A2DPB04

0-6"

4,4'-DDE -- 114 5,100 1,400
4,4'-DDT -- 100 7,000 1,700

Arsenic 6.36 18.0 1.6 0.39
Chromium 18.2 64.0 5.6 0.29
Iron 19,900 pH < 5 or pH > 8 72,000 5,500
Mercury 0.111 0.10 31 2.3
Selenium 0.51 0.52 510 39
Vanadium 27.9 130 520 39

Total Metals (MG/KG)

CLEAN CAX 
BKG SS

Eco Surface Soil 
Screening Value

CLEAN RSLs 
Industrial Soil 

Adjusted

CLEAN RSLs 
Residential Soil 

Adjusted
Contaminant of 

Potential Concern
Pesticides/PCBs (UG/KG)

Notes:
Exceeds BKG and ECO
Exceeds BKG and Res RSL
Exceeds BKG, Res, and Ind RSLs
Exceeds BKG, ECO, Res and Ind RSLs
* Indicates duplicate sample was collected at this location.
  Values presented are the higher of the two.
-- - No value available
J - Analyte present, value may or may not be accurate or precise
K - Analyte present, value may be biased high, actual value may be lower
UG/KG - Micrograms per kilogram
MG/KG - Milligrams per kilogram
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Figure 6
AOC 2 SI Subsurface Soil Exceedance Results and

Proposed Subsurface Soil Sample Locations
AOC 2 SI Supplemental Soil Sample Collection

Cheatham Annex
Williamsburg, Virginia/
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"S Concrete Piers
Top of Bank

Toe of Slope
Deer Pit
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Area 2 Boundary - Drums and Respirator Cartridges
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Station ID
Sample ID
Sample Date
Depth
Organic Compounds (UG/KG)

Arsenic 31.1
Chromium 43.2
Cobalt 7 J
Iron 42,000
Mercury 0.89 J
Selenium 0.68 K

No Exceedances
Total Metals (MG/KG)

10/22/98

CAA02-A2HA01
CAA02-A2-HA01-02-1098*

1-2'

Station ID
Sample ID
Sample Date
Depth

4,4'-DDE 120 J

Mercury 1

10/22/98

CAA02-A2HA02

0.5-1'

Pesticide/PCBs (UG/KG)

Total Metals (MG/KG)

CAA02-A2-HA02-01-1098

Station ID
Sample ID
Sample Date
Depth

Aroclor-1260 310

Arsenic 5 9.4
Chromium 37.5 23.3
Iron 37,500 L 20,700 L

No Detections

3.5-4' 4.8-5.4'
11/12/99

Total Metals (MG/KG)

Pesticide/PCBs (UG/KG)

CAA02-A2TP01N
CAA02-A2-TP01-N-1199

11/12/99
CAA02-A2-TP01-F-1199*

CAA02-A2TP01F
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Station ID
Sample ID
Sample Date
Depth
Organic Compounds (UG/KG)

Arsenic 2.7 7.2
Iron 11,000 45,300

Total Metals (MG/KG)
No Exceedances No Exceedances

10/23/98

CAA02-A2DPB04
CAA02-A2-DPB04-03-1098 CAA02-A2-DPB04-09-1098

10/23/98
6-8' 18-20'

Station ID
Sample ID
Sample Date
Depth
Organic Compounds (UG/KG)

Arsenic 17.4 9.3
Cobalt 5.3 J 2.5 J

6-8' 18-20'

CAA02-A2-DPB03-09-1098

No Exceedances
Total Metals (MG/KG)

10/22/98 10/22/98
CAA02-A2-DPB03-03-1098

No Exceedances

CAA02-A2DPB03

Station ID
Sample ID
Sample Date
Depth
Organic Compounds (UG/KG)

Arsenic 7.6 9.2
Cobalt 1.7 U 5.5 J
Vanadium 54.4 14.6

6-8' 30-32'
No ExceedancesNo Exceedances

CAA02-A2DPB01
CAA02-A2-DPB01-15-1098CAA02-A2-DPB01-03-1098

10/22/9810/22/98

Total Metals (MG/KG)

Station ID
Sample ID
Sample Date
Depth
Organic Compounds (UG/KG)

Arsenic 9.2 36.1
Chromium 15.1 43.3

2.5-3' 3.5-4'

CAA02-A2-TP04-F-1199
CAA02-A2TP04N

CAA02-A2-TP04-N-1199
11/12/99 11/12/99

Total Metals (MG/KG)

CAA02-A2TP04F

No Exceedances No Exceedances

Station ID
Sample ID
Sample Date
Depth
Organic Compounds (UG/KG)

Arsenic 4.3 21.2
Cobalt 3.8 J 9.2 J
Iron 25,800 L 34,300

CAA02-A2TP06F CAA02-A2TP06N

Total Metals (MG/KG)
No Exceedances

CAA02-A2-TP06-N-1199
11/12/99

No Exceedances

11/12/99
2-2.5' 3.5-4'

CAA02-A2-TP06-F-1199

Station ID
Sample ID
Sample Date
Depth
Organic Compounds (UG/KG)

Arsenic 24.7 10.6
Cobalt 10.1 J 2.3 J

6-8' 20-22'

CAA02-A2-DPB02-03-1098 CAA02-A2-DPB02-10-1098
10/22/98 10/22/98

Total Metals (MG/KG)

CAA02-A2DPB02

No Exceedances No Exceedances

Station ID
Sample ID
Sample Date
Depth
Organic Compounds (UG/KG)

Aluminum 9,960 L 16,100 L
Arsenic 7.9 36.5
Chromium 24.5 44
Cobalt 5.5 J 10.2 J
Iron 24,300 L 38,800 L
Vanadium 31.4 69.2 J

2-3' 3.5-4'
No Exceedances

CAA02-A2TP03F
CAA02-A2-TP03-F-1199

11/12/99
CAA02-A2-TP03-N-1199

11/12/99

Total Metals (MG/KG)

CAA02-A2TP03N

No Exceedances

Station ID
Sample ID
Sample Date
Depth
Organic Compounds (UG/KG)

Arsenic 1.9 J 16
Chromium 9.2 38.8
Cobalt 2.7 J 6.3 J
Iron 10,800 L 36,700

11/12/99

CAA02-A2TP05N
CAA02-A2-TP05-F-1199

11/12/99
CAA02-A2-TP05-N-1199*

Total Metals (MG/KG)
No Exceedances

1.5-2' 3.75-4'
No Exceedances

CAA02-A2TP05F

Station ID
Sample ID
Sample Date
Depth
Organic Compounds (UK/KG)

Aluminum 6,160 L 13,700 L
Cadmium 12.3 0.16 U
Chromium 94.5 60.3
Cobalt 3.4 J 6.6 J
Copper 318 137 J
Iron 21,100 L 38,400 L
Thallium 0.64 B 0.84 L

3.5-4' 6-7'

Total Metals (MG/KG)

11/12/99

CAA02-A2TP02N
CAA02-A2-TP02-N-1199

11/12/99

CAA02-A2TP02F
CAA02-A2-TP02-F-1199

No Exceedances No Exceedances

4,4'-DDE -- 114 5,100 1,400
Aroclor-1260 -- -- 740 220

Aluminum 13,000 pH < 5.5 99,000 7,700
Arsenic 5.54 18.0 1.6 0.39
Cadmium -- 32.0 80 7
Chromium 33.7 64.0 5.6 0.29
Cobalt 5.18 13.0 30 2.3
Copper 3.17 70.0 4,100 310
Iron 32,000 pH < 5 or pH > 8 72,000 5,500
Lead 8.79 120 800 400
Mercury 0.14 0.10 31 2.3
Selenium 0.64 0.52 510 39
Thallium -- -- 11 0.0781

Vanadium 48.3 130 520 39

Total Metals (MG/KG)

CLEAN CAX 
BKG SB

Eco Surface Soil 
Screening Value

CLEAN RSLs 
Industrial Soil 

Adjusted

CLEAN RSLs 
Residential Soil 

Adjusted
Contaminant of 

Potential Concern
Pesticide/PCBs (UG/KG)

Notes:
Exceeds BKG and ECO
Exceeds BKG and Res RSL
Exceeds BKG, Res and Ind RSLs
Exceeds BKG, ECO, Res and Ind RSLs
Samples collected at a depth greater than 2 feet below ground
surface were not included in the ecological risk screening.
1Adjusted June 2011 RSL
* Indicates duplicate sample was collected at this location. Values
presented are the higher of the two.
-- - No value available
B - Analyte not detected above the level reported in blanks
J - Analyte present, value may or may not be accurate or precise
K - Analyte present, value may be biased high, actual value may be lower
L - Analyte present, value may be biased low, actual value may be higher
U - Analyte not detected
UG/KG - Micrograms per kilogram
MG/KG - Milligrams per kilogram
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STANDARD OPERATING PROCEDURE 

Equipment Blank and Field Blank Preparation 

I. Purpose 
To prepare blanks to determine whether decontamination procedures are adequate and 
whether any cross-contamination is occurring during sampling due to contaminated air 
and dust. 

II. Scope 
The general protocols for preparing the blanks are outlined.  The actual equipment to be 
rinsed will depend on the requirements of the specific sampling procedure. 

III. Equipment and Materials 
• Blank liquid (use ASTM Type II or lab grade water) 
• Millipore deionized water 
• Sample bottles as appropriate 
• Gloves 
• Preservatives as appropriate 

IV. Procedures and Guidelines 
A. Decontaminate all sampling equipment that has come in contact with sample 

according to SOP Decontamination of Personnel and Equipment. 

B. To collect an equipment blank for volatile analysis from the surfaces of sampling 
equipment other than pumps, pour blank water over one piece of equipment 
and into two 40-ml vials until there is a positive meniscus, then seal the vials.  
Note the sample number and associated piece of equipment in the field 
notebook as well as the type and lot number of the water used.  

  For non-volatiles analyses, one aliquot is to be used for equipment.  For 
example, if a pan and trowel are used, place trowel in pan and pour blank fluid 
in pan such that pan and trowel surfaces which contacted the sample are 
contacted by the blank fluid.  Pour blank fluid from pan into appropriate sample 
bottles. 

  Do not let the blank fluid come in contact with any equipment that has not been 
decontaminated. 
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 C. When collecting an equipment blank from a pump, run an extra gallon of 
deionized water through the pump while collecting the pump outflow into 
appropriate containers.  Make sure the flow rate is low when sampling VOCs.  If 
a Grundfos Redi-Flo2 pump with disposable tubing is used, remove the 
disposable tubing after sampling but before decon.  When decon is complete, 
put a 3- to 5-foot segment of new tubing onto the pump to collect the equipment 
blank. 

 D. To collect a field blank, slowly pour ASTM Type II or lab grade water directly 
into sample containers. 

 E. Document and ship samples in accordance with the procedures for other 
samples.  

 F. Collect next field sample. 

V. Attachments 
None. 

VI. Key Checks and Items 
• Wear gloves. 
• Do not use any non-decontaminated equipment to prepare blank. 
• Use ASTM-Type II or lab grade water.  

 

BlankPrep.doc 
QC and Reviewed 08/2013 

  2 



STANDARD OPERATING PROCEDURE 

Chain-of-Custody 

I Purpose 
The purpose of this SOP is to provide information on chain-of-custody procedures to 
be used under the CLEAN Program. 

II Scope 
This procedure describes the steps necessary for transferring samples through the 
use of Chain-of-Custody Records.  A Chain-of-Custody Record is required, without 
exception, for the tracking and recording of samples collected for on-site or off-site 
analysis (chemical or geotechnical) during program activities (except wellhead 
samples taken for measurement of field parameters).  Use of the Chain-of-Custody 
Record Form creates an accurate written record that can be used to trace the 
possession and handling of the sample from the moment of its collection through 
analysis.  This procedure identifies the necessary custody records and describes their 
completion.  This procedure does not take precedence over region specific or site-
specific requirements for chain-of-custody. 

III Definitions 
Chain-of-Custody Record Form - A Chain-of-Custody Record Form is a printed two-
part form that accompanies a sample or group of samples as custody of the 
sample(s) is transferred from one custodian to another custodian.  One copy of the 
form must be retained in the project file. 

Custodian - The person responsible for the custody of samples at a particular time, 
until custody is transferred to another person (and so documented), who then 
becomes custodian.  A sample is under one’s custody if: 

• It is in one’s actual possession. 

• It is in one’s view, after being in one’s physical possession. 

• It was in one’s physical possession and then he/she locked it up to prevent 
tampering. 

• It is in a designated and identified secure area. 

Sample - A sample is physical evidence collected from a facility or the environment, 
which is representative of conditions at the point and time that it was collected. 
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IV. Procedures 
The term “chain-of-custody” refers to procedures which ensure that evidence 
presented in a court of law is valid.  The chain-of-custody procedures track the 
evidence from the time and place it is first obtained to the courtroom, as well as 
providing security for the evidence as it is moved and/or passed from the custody of 
one individual to another. 

Chain-of-custody procedures, recordkeeping, and documentation are an important 
part of the management control of samples.  Regulatory agencies must be able to 
provide the chain-of-possession and custody of any samples that are offered for 
evidence, or that form the basis of analytical test results introduced as evidence.  
Written procedures must be available and followed whenever evidence samples are 
collected, transferred, stored, analyzed, or destroyed. 

 Sample Identification 
The method of identification of a sample depends on the type of measurement or 
analysis performed.  When in situ measurements are made, the data are recorded 
directly in bound logbooks or other field data records with identifying information. 

Information which shall be recorded in the field logbook, when in-situ 
measurements or samples for laboratory analysis are collected, includes: 

• Field Sampler(s), 
• Contract Task Order (CTO) Number, 
• Project Sample Number, 
• Sample location or sampling station number, 
• Date and time of sample collection and/or measurement, 
• Field observations, 
• Equipment used to collect samples and measurements, and 
• Calibration data for equipment used 

Measurements and observations shall be recorded using waterproof ink. 

 Sample Label 
Samples, other than for in situ measurements, are removed and transported from the 
sample location to a laboratory or other location for analysis.  Before removal, 
however, a sample is often divided into portions, depending upon the analyses to be 
performed.  Each portion is preserved in accordance with the Sampling and Analysis 
Plan.  Each sample container is identified by a sample label (see Attachment A).  
Sample labels are provided, along with sample containers, by the analytical 
laboratory.  The information recorded on the sample label includes: 

• Project - CTO Number. 

• Station Location - The unique sample number identifying this sample. 

• Date - A six-digit number indicating the day, month, and year of sample 
collection (e.g., 08/21/12). 
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• Time - A four-digit number indicating the 24-hour time of collection (for 
example: 0954 is 9:54 a.m., and 1629 is 4:29 p.m.). 

• Medium - Water, soil, sediment, sludge, waste, etc. 

• Sample Type - Grab or composite. 

• Preservation - Type and quantity of preservation added. 

• Analysis - VOA, BNAs, PCBs, pesticides, metals, cyanide, other. 

• Sampled By - Printed name of the sampler. 

• Remarks - Any pertinent additional information. 

Using only the work assignment number of the sample label maintains the 
anonymity of sites.  This may be necessary, even to the extent of preventing the 
laboratory performing the analysis from knowing the identity of the site (e.g., if the 
laboratory is part of an organization that has performed previous work on the site).  
The field team should always follow the sample ID system prepared by the project 
EIS and reviewed by the Project Manager. 

 Chain-of-Custody Procedures 
After collection, separation, identification, and preservation, the sample is 
maintained under chain-of-custody procedures until it is in the custody of the 
analytical laboratory and has been stored or disposed. 

 Field Custody Procedures 
• Samples are collected as described in the site Sampling and Analysis Plan.  Care 

must be taken to record precisely the sample location and to ensure that the 
sample number on the label matches the Chain-of-Custody Record exactly. 

• A Chain-of-Custody Record will be prepared for each individual cooler shipped 
and will include only the samples contained within that particular cooler.  The 
Chain-of-Custody Record for that cooler will then be sealed in a zip-log bag and 
placed in the cooler prior to sealing.  This ensures that the laboratory properly 
attributes trip blanks with the correct cooler and allows for easier tracking 
should a cooler become lost during transit. 

• The person undertaking the actual sampling in the field is responsible for the 
care and custody of the samples collected until they are properly transferred or 
dispatched. 

• When photographs are taken of the sampling as part of the documentation 
procedure, the name of the photographer, date, time, site location, and site 
description are entered sequentially in the site logbook as photos are taken.  
Once downloaded to the server or developed, the electronic files or photographic 
prints shall be serially numbered, corresponding to the logbook descriptions; 
photographic prints will be stored in the project files.  To identify sample 
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locations in photographs, an easily read sign with the appropriate sample 
location number should be included. 

• Sample labels shall be completed for each sample, using waterproof ink unless 
prohibited by weather conditions (e.g., a logbook notation would explain that a 
pencil was used to fill out the sample label if the pen would not function in 
freezing weather.) 

 Transfer of Custody and Shipment 
Samples are accompanied by a Chain-of-Custody Record Form.  A Chain-of-
Custody Record Form must be completed for each cooler and should include only 
the samples contained within that cooler.  A Chain-of-Custody Record Form 
example is shown in Attachment B.  When transferring the possession of samples, 
the individuals relinquishing and receiving will sign, date, and note the time on the 
Record.  This Record documents sample custody transfer from the sampler, often 
through another person, to the analyst in the laboratory.  The Chain-of-Custody 
Record is filled out as given below: 

• Enter header information (CTO number, samplers, and project name). 

• Enter sample specific information (sample number, media, sample analysis 
required and analytical method grab or composite, number and type of sample 
containers, and date/ time sample was collected). 

• Sign, date, and enter the time under “Relinquished by” entry. 

• Have the person receiving the sample sign the “Received by” entry.  If shipping 
samples by a common carrier, print the carrier to be used in this space (i.e., 
Federal Express). 

• If a carrier is used, enter the airbill number under “Remarks,” in the bottom right 
corner; 

• Place the original (top, signed copy) of the Chain-of-Custody Record Form in a 
plastic zipper-type bag or other appropriate sample-shipping package.  Retain 
the copy with field records. 

• Sign and date the custody seal, a 1-inch by 3-inch white paper label with black 
lettering and an adhesive backing.  Attachment C is an example of a custody 
seal.  The custody seal is part of the chain-of-custody process and is used to 
prevent tampering with samples after they have been collected in the field.  
Custody seals shall be provided by the analytical laboratory. 

• Place the seal across the shipping container opening (front and back) so that it 
would be broken if the container were to be opened. 

• Complete other carrier-required shipping papers. 
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The custody record is completed using waterproof ink.  Any corrections are made by 
drawing a line through and initialing and dating the change, then entering the 
correct information.  Erasures are not permitted. 

Common carriers will usually not accept responsibility for handling Chain-of-
Custody Record Forms; this necessitates packing the record in the shipping 
container (enclosed with other documentation in a plastic zipper-type bag).  As long 
as custody forms are sealed inside the shipping container and the custody seals are 
intact, commercial carriers are not required to sign the custody form. 

The laboratory representative who accepts the incoming sample shipment signs and 
dates the Chain-of-Custody Record, completing the sample transfer process.  It is 
then the laboratory’s responsibility to maintain internal logbooks and custody 
records throughout sample preparation and analysis. 

V Quality Assurance Records 
Once samples have been packaged and shipped, the Chain-of-Custody copy and 
airbill receipt become part of the quality assurance record. 

VI Attachments 
 A. Sample Label 
 B. Chain of Custody Form 
 C. Custody Seal  

VII References 
USEPA.  User’s Guide to the Contract Laboratory Program.  Office of Emergency and 
Remedial Response, Washington, D.C. (EPA/540/P-91/002), January 1991. 
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Attachment A 

Example Sample Label 



Quality Analytical Laboratories, Inc. 
2567 Fairlane Drive 
Montgomery, Alabama 36116 
PH. (334)271-2440 

Client---:------------­
Sample No.------------
Location ____________ _ 

Analysis ____________ _ 

Preservative -.-H...,J'-'C'-t.L..-------'------
Date By _____ _ 

r -·· · . 
l 

·--- ·- · · - ----· ·--- ~ 

CEIMIC 
CORPORATION 

10 Dean Xnal&8I Drhe, N~ JLL 0288S • (401) '18U900 

DATB 

AMALYBIS TDIB 

PBESEBVATIVB 

0 Grab 0 Composite 0 Other 
COILECTED BY1 

... 
I 
'· 

_ _____ _ J 



Attachment B 

Example Chain-of-Custody Record 

COG.doc 



CHMH, ' APPLIED·t;; ~ ..lNCES.LABORATORY CHAIN OF CUSTODY \ ..!ORD AND AGREEMENTTO PERFORM SERVICES 
CH2M Hiii ProJttl I Purchase Order# LAB TEST CODES SHADED AREA- FOR LAB USE ONLY 
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STANDARD OPERATING PROCEDURE 

Decontamination of Personnel and Equipment 

I. Purpose 
To provide general guidelines for the decontamination of personnel, sampling 
equipment, and monitoring equipment used in potentially contaminated 
environments. 

II. Scope 
This is a general description of decontamination procedures. 

III. Equipment and Materials 
• Demonstrated analyte-free, deionized (“DI”) water (specifically, ASTM Type 

II water or lab-grade DI water) 

• Potable water; must be from a municipal water supplier, otherwise an 
analysis must be run for appropriate volatile and semivolatile organic 
compounds and inorganic chemicals (e.g., Target Compound List and Target 
Analyte List chemicals) 

• 2.5% (W/W) Liquinox (or Alconox) and water solution 

• Concentrated (V/V) pesticide grade isopropanol (DO NOT USE ACETONE) 

• Large plastic pails or tubs for Liquinox  and water, scrub brushes, squirt 
bottles for Liquinox solution, methanol and water, plastic bags and sheets 

• DOT approved 55-gallon drum for disposal of waste 

• Personal Protective Equipment as specified by the Health and Safety Plan 

• Decontamination pad and steam cleaner/high pressure cleaner for large 
equipment  

IV. Procedures and Guidelines 
A. PERSONNEL DECONTAMINATION 

 To be performed after completion of tasks whenever potential for 
contamination exists, and upon leaving the exclusion zone. 

 

 

Decon.doc   
QC and revised 08/2013 1 



1. Wash boots in Liquinox solution, then rinse with water.  If 
disposable latex booties are worn over boots in the work area, rinse 
with Liquinox solution, remove, and discard into DOT-approved 
55-gallon drum. 

2. Wash outer gloves in Liquinox solution, rinse, remove, and discard 
into DOT-approved 55-gallon drum. 

3. Remove disposable coveralls (“Tyveks”) and discard into DOT-
approved 55-gallon drum. 

4. Remove respirator (if worn). 

5. Remove inner gloves and discard. 

6. At the end of the work day, shower entire body, including hair, either 
at the work site or at home. 

7. Sanitize respirator if worn. 

B. SAMPLING EQUIPMENT DECONTAMINATION—GROUNDWATER 
SAMPLING PUMPS 

Sampling pumps are decontaminated after each use as follows. 

1. Don phthalate-free gloves. 

2. Spread plastic on the ground to keep equipment from touching the 
ground 

3. Turn off pump after sampling. Remove pump from well and remove 
and dispose of tubing.  Place pump in decontamination tube. 

4. Turn pump back on and pump 1 gallon of Liquinox solution through 
the sampling pump. 

5. Rinse with 1 gallon of 10% isopropanol solution pumped through the 
pump. (DO NOT USE ACETONE). (Optional) 

6. Rinse with 1 gallon of tap water. 

7. Rinse with 1 gallon of deionized water. 

8. Keep decontaminated pump in decontamination tube or remove and 
wrap in aluminum foil or clean plastic sheeting. 

9. Collect all rinsate and dispose of in a DOT-approved 55-gallon drum. 

10. Decontamination materials (e.g., plastic sheeting, tubing, etc.) that 
have come in contact with used decontamination fluids or sampling 
equipment will be disposed of in either DOT-approved 55-gallon 
drums or with solid waste in garbage bags, dependent on 
Facility/project requirements. 
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C. SAMPLING EQUIPMENT DECONTAMINATION—OTHER EQUIPMENT 

Reusable sampling equipment is decontaminated after each use as follows. 

1. Don phthalate-free gloves. 

2. Before entering the potentially contaminated zone, wrap soil contact 
points in aluminum foil (shiny side out). 

3. Rinse and scrub with potable water. 

4. Wash all equipment surfaces that contacted the potentially 
contaminated soil/water with Liquinox solution. 

5. Rinse with potable water. 

6. Rinse with distilled or potable water and isopropanol solution (DO 
NOT USE ACETONE).  (Optional) 

7. Air dry. 

8. Rinse with deionized water. 

9. Completely air dry and wrap exposed areas with aluminum foil 
(shiny side out) for transport and handling if equipment will not be 
used immediately. 

10. Collect all rinsate and dispose of in a DOT-approved 55-gallon drum. 

11. Decontamination materials (e.g., plastic sheeting, tubing, etc.) that 
have come in contact with used decontamination fluids or sampling 
equipment will be disposed of in DOT-approved 55-gallon drums or 
with solid waste in garbage bags, dependent on Facility/project 
requirements. 
 

D. HEALTH AND SAFETY MONITORING EQUIPMENT 
DECONTAMINATION 

1. Before use, wrap soil contact points in plastic to reduce need for 
subsequent cleaning. 

2. Wipe all surfaces that had possible contact with contaminated 
materials with a paper towel wet with Liquinox solution, then a 
towel wet with methanol solution, and finally three times with a 
towel wet with distilled water.  Dispose of all used paper towels in a 
DOT-approved 55-gallon drum or with solid waste in garbage bags, 
dependent on Facility/project requirements. 

 

Decon.doc   
QC and revised 08/2013 3 



E. SAMPLE CONTAINER DECONTAMINATION 

The outsides of sample bottles or containers filled in the field may need to be 
decontaminated before being packed for shipment or handled by personnel 
without hand protection.  The procedure is: 

1. Wipe container with a paper towel dampened with Liquinox  
solution or immerse in the solution AFTER THE CONTAINERS 
HAVE BEEN SEALED.  Repeat the above steps using potable water. 

2. Dispose of all used paper towels in a DOT-approved 55-gallon drum 
or with solid waste in garbage bags, dependent on Facility/project 
requirements. 

 

F. HEAVY EQUIPMENT AND TOOLS 

Heavy equipment such as drilling rigs, drilling rods/tools, and the backhoe 
will be decontaminated upon arrival at the site and between locations as 
follows: 

1. Set up a decontamination pad in area designated by the Facility 

2. Steam clean heavy equipment until no visible signs of dirt are 
observed.  This may require wire or stiff brushes to dislodge dirt from 
some areas. 

V. Attachments 
None. 

VI. Key Checks and Items 
• Clean with solutions of Liquinox, methanol (optional), and distilled water. 
• Do not use acetone for decontamination. 
• Drum all contaminated rinsate and materials. 
• Decontaminate filled sample bottles before relinquishing them to anyone. 
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STANDARD OPERATING PROCEDURE 

Sampling Contents of Tanks and Drums 

I. Scope and Application 
This procedure provides an overview approach and guidelines for the routine 
sampling of drums and tanks.  Its purpose is to describe standard procedures and 
precautions which are applied in sampling drums and tanks.  Procedures for 
opening drums with the individual instruments are included in Attachment D. 

The samples obtained may be used to obtain physical chemical or radiological data.  
The resulting data may be qualitative or quantitative in nature, and are appropriate 
for use in preliminary surveys as well as confirmatory sampling. 

II. Summary of Methods 
Drums are generally sampled by means of sampling tubes such as glass sample 
tubes or COLIWASA samplers.  In either case, the sampling tube is manually 
inserted into the waste material.  A sample of the drum contents is withdrawn by the 
sampling device.  Should a drum contain bottom sludge, a glass tube will be used to 
retrieve a sample of this as well. 

Storage tank and tank trailers, because of their greater depths, require sampling 
devices that can be lowered from the top, filled at a particular depth, then 
withdrawn.  Such devices are a COLIWASA, a Kemmerer depth sampler, or a Bacon 
Bomb.  Where samples of bottom sludge are desired, a gravity corer can be utilized.  
This heavy tube with a tapered nose piece will penetrate the sludge as it free falls 
through the tank. 

III. Comments 
The sampling of tanks, containers, and drums present unique problems not 
associated with environmental samples.  Containers of this sort are generally closed 
except for small access ports, manways, or hatches on the larger vessels, or taps and 
bungs on smaller drums.  The physical size, shape, construction material, and 
location of access limit the types of equipment and methods of collection that can be 
used. 

When liquids are contained in sealed vessels, gas vapor pressure can build up, 
sludges can settle out, and density layerings (stratification) can develop.  Bulging 
drums may be under pressure and extreme caution should be exercised.  The 
potential exists for explosive reactions or the release of noxious gases when 
containers are opened.  All vessels should be opened with extreme caution.  Check 
the HSP for the level of personnel protection to be worn.  A preliminary sampling of 
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any headspace gases is warranted.  As a minimum, a preliminary check with a Multi 
RAE or equivalent may be of aid in selecting a sampling method. 

In most cases it is impossible to observe the contents of these sealed or partially 
sealed vessels.  Since some layering or stratification is likely in any solution left 
undisturbed over time, a sample must be taken that represents the entire depth of 
the vessel. 

IV. Required Equipment and Apparatus 
A. Health and safety equipment/materials: As listed in the site safety plan. 

B. Sampling equipment: COLIWASA, glass sample tubes, Kemmerer depth 
sampler, Bacon Bomb, gravity corer. 

C. Tools: Rubber mallet, bung wrench, speed wrench with socket, etc., (all non-
sparking), paint marker. 

D. Heavy equipment: Backhoe equipped with explosion shield, drum grappler, 
and 3-foot copper-beryllium (non-sparking) spike with 6-inch collar (to 
puncture top of drums for sampling, if necessary). 

E. Sample Containers: As specified in the field sampling plan.  

V. Procedures 
A. Drums 

NOTE:  DO NOT open more than one drum at a time.  Each drum must be 
handled and sampled as a separate entity to reduce vapors in the sampling 
area. 

1. Drums will be sampled on an area-by-area basis.  Drums will be 
sampled after they have been placed in overpack drums but before 
they are transferred from the excavation to the onsite storage area. 

2. Record, in logbook, all pertinent information from visual inspection of 
drum (e.g., physical condition, leaks, bulges, and labels).  Label each 
drum with a unique identifying number. 

3. If possible, stage drums for easy access. 

4. If necessary, attach ground strap to drums and grounding point. 

5. Remove any standing material (water, etc.) from container top. 

6. Using non-sparking tools, carefully remove the bung or lid while 
monitoring air quality with appropriate instruments.  If necessary 
(and as a last resort), the non-sparking spike affixed to the backhoe 
can also be used to puncture the drum for sampling.  See 
Attachment D for method of drum opening.  Record air-quality 
monitoring results. 
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7. When sampling a previously sealed vessel, a check should be made 
for the presence of bottom sludge.  This is accomplished by 
measuring the depth to apparent bottom, then comparing it to the 
known interior depth. 

8. Agitation to disrupt the layers and rehomogenize the sample is 
physically difficult and almost always undesirable.  If the vessel is 
greater than 3 feet in depth (say, a 55-gallon drum), the appropriate 
sampling method is to slowly lower the sampling device (i.e., suction 
line of peristaltic pump, glass tube) in known increments of length.  
Discrete samples can be collected from various depths, then combined 
or analyzed separately.  If the depth of the vessel is greater than the 
lift capacity of the pump, an at-depth water sampler, such as the 
Kemmerer or Bacon Bomb type, may be required. 

9. Extract a representative sample from the drum using a glass rod, 
COLIWASA, Bacon Bomb, Kemmerer bottle, or gravity corer (See 
Attachments).  Ensure that the entire depth of material is penetrated.  
Depending on the size of the opening of the drum, three to four takes 
should be collected from random locations across the drum surface, to 
ensure a representative sample.  Any observed stratification must be 
recorded in logbook, including number and thickness of the layers 
and a conceptualized sketch. 

10. Record a visual description of the sample (e.g., liquid, solid, color, 
viscosity, and percent layers). 

11. When possible, sampling equipment (like glass tubes) should be 
expendable and be left inside the drum for disposal with drum 
contents, once sampling is completed. 

12. Place lid, bung, cap, etc., back in place on drum.  Tighten hand tight.  
If necessary, the sampling port can be sealed using a cork. 

13. Wipe up spilled material with lab wipes.  Wipe off sample containers. 

14. Mark the drum with a unique sample identification number and date 
using a paint marker. 

15. Samples will be handled as high hazard samples.  Samples will be 
placed in containers defined according to the analytical needs, wiped 
clean, and then packed in paint cans for shipping.  Packaging, 
labeling, and preparation for shipment procedures will follow 
procedures as specified in the field sampling plan. 

B. Underground Storage Tanks 

1. A sampling team of at least two people is required for sampling—one 
will collect samples, the other will relay required equipment and 
implements. 
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2. Sampling team will locate a sampling port on the tank.  Personnel 
should be wearing appropriate protective clothing at this time and 
carrying sampling gear. 

3. Do not attempt to climb down into tank.  Sampling MUST BE 
accomplished from the top. 

4. Collect a sample from the upper, middle, and lower section of the 
tank contents with one of the recommended sampling devices. 

5. If compositing is necessary, ship samples to laboratory in separate 
containers for laboratory compositing. 

6. Samples will be handled as hazardous.  Samples will be placed in 
appropriate containers and packed with ice in a cooler.  Packaging, 
labeling, and preparation for shipment will follow procedures 
specified in the field sampling plan. 

C. Tank Trailers or Above-Ground Storage Tanks 

1. A sampling team of two is required.  One will collect samples, the 
other will relay required equipment and implements. 

2. Samples will be collected through the manhole (hatch) on top of the 
tanker or the fill port.  Do not open valves at the bottom.  Before 
opening the hatch, check for a pressure gauge or release valve.  Open 
the release valve slowly to bring the tank to atmospheric pressure. 

3. If tank pressure is too great, or venting releases large amounts of toxic 
gas, discontinue venting and sampling immediately.  Measure vented 
gas with organic vapor analyzer and explosimeter. 

4. If no release valve exists, slowly loosen hatch cover bolts to relieve 
pressure in the tank.  (Again, stop if pressure is too great.) 

5. Once pressure in tank has been relieved, open the hatch and 
withdraw sample using one of the recommended sampling devices. 

6. Sample each trailer compartment. 

7. If compositing is necessary, ship samples to laboratory in separate 
containers for laboratory compositing. 

8. Samples will be handled as hazardous.  Samples will be placed in 
appropriate containers and packed with ice in a cooler.  Packaging, 
labeling, and preparation for shipment will follow procedures 
specified in the field sampling plan. 

D. Refer to Attachment B for procedures for sampling with appropriate 
devices as follows: 

  Drum 

  Glass tube  — Procedure 1 
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  COLIWASA  — Procedure 2 

  Storage Tank and Tank Trailer 

  COLIWASA  — Procedure 2 
  Bacon Bomb  — Procedure 3 
  Gravity Corer  — Procedure 4 
  (for bottom sludge) 

VI. Contamination Control 
Sampling tools, instruments, and equipment will be protected from sources of 
contamination prior to use and decontaminated after use as specified in SOP 
Decontamination of Personnel and Equipment.  Liquids and materials from 
decontamination operations will be handled in accordance with the waste 
management plan.  Sample containers will be protected from sources of 
contamination.  Sampling personnel shall wear chemical resistant gloves when 
handling any samples.  Gloves will be decontaminated or disposed of between 
samples. 

VIII. Attachments 
A. Collection of Liquid-Containerized Wastes Using Glass Tubes 

B. Sampling Containerized Wastes Using the Composite Liquid Waste Sample 
(COLIWASA) 

C. Sampling Containerized Wastes Using the Bacon Bomb Sampler 

D. Gravity Corer for sampling Sludges in Large Containers 

E. Construction of a Typical COLIWASA 

F. Drum Opening Techniques and Equipment 

IX. References 
A Compendium of Superfund Field Operations Methods, EPA/540/P-87/001, U.S. 
Environmental Protection Agency, Washington, D.C., 1987. 

Data Quality Objectives for Remedial Activities - Development Process, EPA/540/G-
87/003, U.S. Environmental Protection Agency, Washington, D.C., 1987. 

Annual Book of ASTM Standards, Standard Recommended Practices for Sampling 
Industrial Chemicals, ASTM-E-300, 1986. 

Test Method for Evaluating Solid Waste, SW-846, Volume II, Field Methods, Second 
Edition, U.S. Environmental Protection Agency, Washington, D.C., 1982. 
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U.S. Environmental Protection Agency, Characterization of Hazardous Waste Sites — A 
Method Manual:  Volume II, Available Sampling Methods, USEPA Environmental 
Monitoring Systems Laboratory, Las Vegas, EPA-600/ 4-84-076, December, 1984. 

Environmental Surveillance Procedures, Quality Control Program, Martin Marietta 
Energy Systems, ESH/Sub/87-21706/1, Oak Ridge, TN, September 1988. 

X. Field Checklist 
  Sampling Instruments 

  Tools 

   Rubber Mallet 

   Logbook 

   Safety Glasses or Monogoggles 

   Safety Shoes 

   Ice/Cooler, as required 

   Custody Seals, as required 

   Chain-of-Custody Forms 

   Drum Labels, as required 

   Paint Marker, if drum sampling 

  Black Indelible Pen 

  Monitoring Instruments 

 

 

        Labels 

        Sampling and Analysis Plan 

        Health and Safety Plan 

        Decontamination Equipment 

        Lab Wipes 

        Lab Spatulas or Stainless Steel 
Spoons 

        Chemical Preservatives, as 
required 

        Appropriate Containers for 
Waste and Equipment 

        Duct Tape 

        Plastic Sheeting 
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Attachment A Collection of Liquid-Containerized Wastes Using 
Glass Tubes  

Discussion 
Liquid samples from opened containers (i.e., 55-gallon drums) are collected using lengths of 
glass tubing.  The glass tubes are normally 122 centimeters long and 6 to 16 millimeters 
inside diameter.  Larger diameter tubes may be used for more viscous fluids if sampling 
with the small diameter tube is not adequate.  The tubing is broken and discarded in the 
container after the sample has been collected, eliminating difficult cleanup and disposal 
problems.  This method should not be attempted with less than a two-person sampling 
team. 

Uses 
This method provides for a quick, relatively inexpensive means of collecting concentrated 
containerized wastes.  The major disadvantage is from potential sample loss that is 
especially prevalent when sampling low-viscosity fluids.  Splashing can also be a problem 
and proper protective clothing should always be worn. 

Note: A flexible tube with an aspirator attached is an alternative method to the glass 
tube, and allows various levels to be sampled discretely. 

Procedures for Use 
1. Remove cover from sample container. 

2. Insert glass tubing almost to the bottom of the container.  Tubing should be of 
sufficient length so that at least 30 centimeters extend above the top of the container. 

3. Allow the waste in the drum to reach its natural level in the tube. 

4. Cap the top of the tube with a safety-gloved thumb or a stopper. 

5. Carefully remove the capped tube from the drum.  If the tube has passed through 
more than one layer, the boundary should be apparent in the glass tube. 

6. Insert the bottom, uncapped end into the sample container. 

7. Partially release the thumb or stopper on the top of the tube and allow the sample to 
slowly flow into the sample container.  If separation of phases is desired, cap off tube 
before the bottom phase has completely emptied.  It may be advisable to have an 
extra container for “waste,” so that the fluid on either side of the phase boundary 
can be directed into a separate container, allowing collection of pure phase liquids in 
the sample containers.  The liquid remaining after the boundary fluid is removed is 
collected in yet a third container.  NOTE:  It is not necessary to put phases in 
separate containers if analysis of separate phases is not desired.  

8. Repeat steps 2 through 6 if more volume is needed to fill the sample container. 

9. Remove the tube from the sample container and replace the tube in the drum, 
breaking it, if necessary, in order to dispose of it in the drum. 
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Optional Method  (if sample of bottom sludge is desired) 

1. Remove the cover from the container opening. 

2. Insert glass tubing slowly almost to the bottom of the container.  Tubing should be of 
sufficient length so that at least 30 cm extends above the top of the container. 

3. Allow the waste in the drum to reach its natural level in the tube. 

4. Gently push the tube towards the bottom of the drum into the sludge layer.  Do not 
force it. 

5. Cap the top of the tube with a safety-gloved thumb or stopper. 

6. Carefully remove the capped tube from the drum and insert the uncapped end into 
the sample container. 

7. Release the thumb or stopper on the top of the tube and allow the sample container 
to fill to approximately 90 percent of its capacity.  If necessary, the sludge plug in the 
bottom of the tube can be dislodged with the aid of the stainless steel laboratory 
spatula. 

8. Repeat if more volume is needed to fill sample container and recap the tube. 

Note: 

1. If a reaction is observed when the glass tube is inserted (violent agitation, smoke, 
light, etc.), the investigators should leave the area immediately. 

2. If the glass tube becomes cloudy or smoky after insertion into the drum, the presence 
of hydrofluoric acid maybe indicated, and a comparable length of rigid plastic 
tubing should be used to collect the sample. 

3. When a solid is encountered in a drum (either layer or bottom sludge) the optional 
method described above may be used to collect a core of the material, or the material 
may be collected with a disposable scoop attached to a length of wooden or plastic 
rod. 
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Attachment B: Sampling Containerized Wastes using the 
Composite Liquid Waste Sampler (COLIWASA)  

Discussion 
The COLIWASA is a much-cited sampler designed to permit representative sampling of 
multiphase wastes from drums and other containerized wastes.  The sampler is 
commercially available or can be easily fabricated from a variety of materials, including 
PVC, glass, or Teflon.  In its usual configuration it consists of a 152 cm by 4 cm (inside 
diameter) section of tubing with a neoprene stopper at one end attached by a rod running 
the length of the tube to a locking mechanism at the other end.  Manipulation of the locking 
mechanism opens and closes the sampler by raising and lowering the neoprene stopper.  
See Attachment E: Construction of a COLIWASA. 

Uses 
The COLIWASA is primarily used to sample containerized liquids.  The PVC COLIWASA is 
reported to be able to sample most containerized liquid wastes except for those containing 
ketones, nitrobenzene, dimethylforamide, mesityloxide, and tetrahydrofuran.  A glass 
COLIWASA is able to handle all wastes unable to be sampled with the plastic unit except 
strong alkali and hydrofluoric acid solutions.  Due to the unknown nature of many 
containerized wastes, it would therefore be advisable to eliminate the use of PVC materials 
and use samplers composed of glass or Teflon. 

The major drawback associated with using a COLIWASA is concern for decontamination 
and costs.  The sampler is difficult, if not impossible, to decontaminate in the field, and its 
high cost in relation to alternative procedures (glass tubes) makes it an impractical 
throwaway item.  It still has applications, however, especially in instances where a true 
representation of a multiphase waste is absolutely necessary. 

Procedures for Use 
1. Check to make sure the sampler is functioning properly.  Adjust the locking 

mechanism, if present, to make sure the neoprene rubber stopper provides a tight 
closure. 

2. Put the sampler in the open position by placing the stopper rod handle in the 
T-position and pushing the rod down until the handle sits against the sampler’s 
locking block. 

3. Slowly lower the sampler into the liquid waste.  Lower the sampler at a rate that 
permits the levels of the liquid inside and outside the sampler tube to be about the 
same.  If the level of the liquid in the sample tube is lower than that outside the 
sampler, the sampling rate is too fast and will result in a non-representative sample. 

4. When the sampler stopper hits the bottom of the waste container, push the sampler 
tube downward against the stopper to close the sampler.  Lock the sampler in the 
closed position by turning the T-handle until it is upright and one end rests tightly 
on the locking block. 
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5. Slowly withdraw the sampler from the waste container with one hand while wiping 
the sampler tube with a laboratory wipe with the other hand.  A phase boundary, if 
present, can be observed through the tube. 

6. Carefully discharge the sample into a suitable sample container by slowly pulling 
the lower end of the T-handle away from the locking block while the lower end of 
the sampler is positioned in a sample container. 

7. Unscrew the T-handle of the sampler and disengage the locking block. 
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Attachment C: Sampling Containerized Wastes using the 
Bacon Bomb Sampler  

Discussion 
The Bacon Bomb is designed for the withdrawal of samples from various levels within a 
storage tank.  It consists of a cylindrical body with an internal tapered plunger that acts as a 
valve to admit the sample.  A line attached to the top of the plunger is used to open and 
close the valve.  A removable cover provides a point of attachment for the sample line and 
has a locking mechanism to keep the plunger closed after sampling.  The Bacon Bomb is 
usually constructed of chrome-plated brass and bronze with a rubber O-ring acting as the 
plunger-sealing surface.  Stainless steel versions are also available.  The volumemetric 
capacity is 8, 16, or 32 oz (237, 473, or 946 ml).   

Uses 

The Bacon Bomb is a heavy sampler suited best for viscous materials held in large storage 
tanks or in lagoons.  If a more non-reactive sampler is needed, the stainless steel version 
would be used, or any of the samplers could be coated with Teflon. 

Procedures for Use 

1. Attach the sample line and the plunger line to the sampler. 

2. Measure and then mark the sampling line at the desired depth. 

3. Gradually lower the sampler by the sample line until the desired level is reached. 

4. When the desired level is reached, pull up on the plunger line and allow the sampler 
to fill for a sufficient length of time before releasing the plunger line to seal off the 
sampler. 

5. Retrieve the sampler by the sample line, being careful not to pull up on the plunger 
line, thereby accidentally opening the bottom valve. 

6. Wipe off the exterior of the sampler body. 

7. Position the sampler over the sample container and release its contents by pulling up 
on the plunger line. 
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Attachment D: Gravity Corer for Sampling Sludges in Large 
Containers 

Discussion 
A gravity corer is a metal tube with a replaceable tapered nosepiece on the bottom and a 
ball or other type of check valve on the top.  The check valve allows water to pass through 
the corer on descent but prevents a washout during recovery.  The tapered nosepiece 
facilitates cutting and reduces core disturbance during penetration.  Most corers are 
constructed of brass or steel and many can accept plastic liners and additional weights. 

Uses 
Corers are capable of collecting samples of most sludges and sediments.  They collect 
essentially undisturbed samples that represent the strata profile that may develop in 
sediments and sludges during variations in the deposition process.  Depending on the 
density of the substrate and the weight of the corer, penetration to depths of 75 cm (30 in.) 
can be attained. Exercise care when using gravity corers in vessels or lagoons that have 
liners because penetration depths could exceed those of the substrate; this could result in 
damage to the liner material. 

Procedures for Use 
1. Attach a precleaned corer to the required length of sample line.  Solid braided 5-mm 

(3/16-in.) nylon line is sufficient; however, 20-mm (3/4-in.) nylon is easier to grasp 
during hand hoisting.  An additional weight can be attached to the outside of the 
corer if necessary. 

2. Secure the free end of the line to a fixed support to prevent accidental loss of the 
corer. 

3. Allow corer to free fall through the liquid to the bottom. 

4. Retrieve corer with a smooth, continuous, up-lifting motion.  Do not bump corer 
because this may result in some sample loss. 

5. Remove nosepiece from corer and slide sample out of corer into stainless steel or 
Teflon pan (preferred). 

6. Transfer sample into appropriate sample bottle with a stainless steel lab spoon or 
laboratory spatula. 
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Attachment E: Construction of a Typical COLIWASA 
The sampling tube consists of a 1.52-m (5-ft) by 4.13-cm (1-5/8 in) I.D. translucent plastic 
pipe, usually polyvinyl chloride (PVC) or borosilicate glass plumbing tube.  The closure-
locking mechanism consists of a short-length, channeled aluminum bar attached to the 
sampler’s stopper rod by an adjustable swivel.  The aluminum bar serves both as a T-handle 
and lock for the samplers’ closure system.  When the sampler is in the open position, the 
handle is placed in the T-position and pushed down against the locking block.  This 
manipulation pushes out the neoprene stopper and opens at the sampling tube.  In the 
closed position, the handle is rotated until one leg of the T is squarely perpendicular against 
the locking block.  This tightly seats the neoprene stopper against the bottom opening of he 
sampling tube and positively locks the sampler in the closed position.  The closure tension 
can be adjusted by shortening or lengthening the stopper rod by screwing it in or out of the 
T-handle swivel.  The closure system of the sampler consists of a sharply tapered neoprene 
stopper attached to a 0.95-cm (3/8-in) O.D. rod, usually PVC.  The upper end of the stopper 
rod is connected to the swivel of the aluminum T-handle.  The sharply tapered neoprene 
stopper can be fabricated according to specifications by plastic-products manufacturers at 
an extremely high price, or it can be made in-house by grinding down the inexpensive 
stopper with a shop grinder. 

COLIWASA samplers are typically made out of plastic or glass.  The plastic type consists of 
translucent plastic (usually PVC) sampling tube.  The glass COLIWASA uses borosilicate 
glass plumbing pipe as the sampling tube and a Teflon plastic stopper rod.  For purpose of 
multiphase sampling, clear plastic or glass is desirable in order to observe the profile of the 
multiphase liquid. 

The sampler is assembled as follows: 

 a. Attach the swivel to the T-handle with the 3.18-cm (1-1/4 in) long bolt and 
secure with the 0.48-cm (3/16-in) National Coarse (NC) washer and lock nut. 

 b. Attach the PFTE stopper to one end of the stopper rod and secure with the 0.95-
cm (3/8-in) washer and lock nut. 

 c. Install the stopper and stopper rod assembly in the sampling tube. 

 d. Secure the locking block sleeve on the block with glue or screw.  This block can 
also be fashioned by shaping a solid plastic rod on a lathe to the required 
dimension. 

 e. Position the locking block on top of the sampling tube such that the sleeveless 
portion of the block fits inside the tube, the sleeve sits against the top end of the 
tube, and the upper end of the stopper rod slips though the center hole of the 
block. 

 f.  Attach the upper end of the stopper rod to the swivel of the T-handle. 

 g. Place the sampler in the close position and adjust the tension on the stopper by 
screwing the T-handle in or out. 

DrumSample.doc  
QC and Reviewed 08/2013 

13 



Attachment F: Drum Opening Techniques and Equipment 1 

I. Introduction 
The opening of closed drums prior to sampling entails considerable risk if not done with the 
proper techniques, tools, and safety equipment.  The potential for vapor exposure, skin 
exposure due to splash or spraying, or even explosion resulting from sparks produced by 
friction of the tools against the drum, necessitate caution when opening any closed 
container.  Both manual drum opening and remote drum opening will be discussed in the 
following paragraphs.  When drums are opened manually risks are greater than when 
opened remotely; for this reason, the remote opening of drums is advised whenever 
possible. 

Prior to sampling, the drums should be staged to allow easy access.  Also, any standing 
water or other material should be removed from the container top so that the representative 
nature of the sample is not compromised when the container is opened.  There is also the 
possibility of encountering a water-reactive substance. 

II. Manual Drum Opening 
A. Bung Wrench 

A common method for opening drums manually is using a universal bung wrench.  
These wrenches have fittings made to remove nearly all commonly encountered 
bungs.  They are usually constructed of cast iron, brass, or a bronze-beryllium (a 
non-sparking alloy formulated to reduce the likelihood of sparks).  The use of bung 
wrenches marked “NON SPARKING” is encouraged.  However, the use of a “NON 
SPARKING” wrench does not completely eliminate the possibility of spark being 
produced.  Such a wrench only prevents a spark caused by wrench-to-bung friction, 
but it cannot prevent sparking between the threads on the drum and the bung. 

A simple tool to use, the fitting on the bung wrench matching the bung to be 
removed is inserted into the bung and the tool is turned counterclockwise to remove 
the bung.  Since the contents of some drums may be under pressure (especially, 
when the ambient temperature is high), the bung should be turned very slowly.  If 
any hissing is heard, the person opening the drum should back off and wait for the 
hissing to stop.  Since drums under pressure can spray out liquids when opened, the 
wearing of appropriate eye and skin protection in addition to respiratory protection 
is critical. 

B. Drum Deheader 

One means by which a drum can be opened manually when a bung is not removable 
with a bung wrench is by using a drum deheader.  This tool is constructed of forged 
steel with an alloy steel blade and is designed to cut the lid of a drum off or part way 

1 Taken from EPA Training Course:  “Sampling for Hazardous Materials,” U.S. Environmental 
Protection Agency, Office of Emergency and Remedial Response Support Division, March 24, 1987. 
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off by means of a scissors-like cutting action.  A limitation of this device is that it can 
be attached only to closed head drums (i.e., DOT Specification 17E and 17F drums); 
drums with removable heads must be opened by other means. 

Drums are opened with a drum deheader by first positioning the cutting edge just 
inside the top chime and then tightening the adjustment screw so that the deheader 
is held against the side of the drum.  Moving the handle of the deheader up and 
down while sliding the deheader along the chime will enable the entire top to be 
rapidly cut off if so desired.  If the top chime of a drum has been damaged or badly 
dented it may not be possible to cut the entire top off.  Since there is always the 
possibility that a drum may be under pressure, the initial cut should be made very 
slowly to allow for the gradual release of any built-up pressure.  A safer technique 
would be to employ a remote pressure release method prior to using the deheader. 

C. Hand Pick or Spike 

When a drum must be opened and neither a bung wrench nor a drum deheader is 
suitable, then it can be opened for sampling by using a hand pick, pickaxe, or spike.  
These tools are usually constructed of brass or a non-sparking alloy with a 
sharpened point that can penetrate the drum lid or head when the tool is swung.  
The hand picks or pickaxes that are most commonly used are commercially 
available, whereas the spikes are generally uniquely fabricated 4- foot long poles 
with a pointed end.  Often the drum lid or head must be hit with a great deal of force 
in order to penetrate it.  Because of this, the potential for splash or spraying is greater 
than with other opening methods and therefore this method of drum opening is not 
recommended, particularly when opening drums containing liquids.  Some spikes 
used for drum opening have been modified by the addition of a circular splash plate 
near the penetrating end.  This plate acts as a shield and reduces the amount of 
splash in the direction of the person using the spike.  Even with this shield, good 
splash gear is essential. 

Since drums, some of which may be under pressure, cannot be opened slowly with 
these tools, “sprayers” may result and appropriate safety measures must be taken.  
The pick or spike should be decontaminated after each drum is opened to avoid 
cross contamination and/or adverse chemical reaction from incompatible materials. 

III. Remote Opening 
A. Backhoe Spike 

The most common means used to open drums remotely for sampling is the use of a 
metal spike attached or welded to a backhoe bucket.  In addition to being very 
efficient, this method can greatly reduce the likelihood of personnel exposure. 

Drums should be “staged,” or placed in rows with adequate aisle space to allow ease 
in backhoe maneuvering.  Once staged, the drums can be quickly opened by 
punching a hole in the drum head or lid with the spike. 

The spike should be decontaminated after each drum is opened to prevent cross 
contamination.  Even though some splash or spray may occur when this method is 
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used, the operator of the backhoe can be protected by mounting a large shatter-
resistant shield in front of the operator’s cage.  This, combined with the normal 
sampling safety gear, should be sufficient to protect the operator.  Additional 
respiratory protection can be afforded by providing the operator with an on-board 
airline system.  The hole in the drum can be sealed with a cork. 

B. Hydraulic Devices 

Recently, remotely operated hydraulic devices have been fabricated to open drums 
remotely.  One such device is discussed here.  This device uses hydraulic pressure to 
pierce through the wall of a drum.  It consists of a manually operated pump that 
pressurizes oil through a length of hydraulic line.  A piercing device with a metal 
point is attached to the end of this line and is pushed into the drum by the hydraulic 
pressure.  The piercing device can be attached so that a hole for sampling can be 
made in either the side or the head/lid of the drum.  Some of the metal piercers are 
hollow or tube-like so that they can be left in place, if desired, and serve as a 
permanent tap or sampling port.  The piercer is designed to establish a tight seal 
after penetrating the container. 

C. Pneumatic Devices 

Pneumatically-operated devices utilizing compressed air have been designed to 
remove drum bungs remotely.  A pneumatic bung remover consists of a compressed 
air supply (usually SCBA cylinders) that is controlled by a heavy-duty, 2-stage 
regulator.  A high pressure air line of desired length delivers compressed air to a 
pneumatic drill that is adapted to turn a bung fitting (preferably, a bronze-beryllium 
alloy) selected to fit the bung to be removed.  An adjustable bracketing system has 
been designed to position and align the pneumatic drill over the bung.  This 
bracketing system must be attached to the drum before the drill can be operated.  
Once the bung has been loosened, the bracketing system must be removed before the 
drum can be sampled.  This attachment and removal procedure is time- consuming 
and is the major drawback of this device.  This remote bung opener does not permit 
the slow venting of the container, and therefore appropriate precautions must be 
taken.  It also requires the container to be upright and relatively level.  Bungs that 
are rusted shut cannot be removed with this device. 

IV. Summary 
The opening of closed containers is one of the most hazardous site activities.  
Maximum efforts would be made to ensure the safety of the sampling team.  Proper 
protective equipment and a general wariness of the possible dangers will minimize 
the risk inherent to sampling operations.  Employing proper drum opening 
techniques and equipment will also safeguard personnel.  The use of remote 
sampling equipment whenever feasible is highly recommended. 
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STANDARD OPERATING PROCEDURE 

Disposal of Waste Fluids and Solids 

I. Purpose and Scope 
This SOP describes the procedures used to dispose of hazardous fluid and solid 
materials generated as a result of the site operations.  This SOP does not provide 
guidance on the details of Department of Transportation regulations pertaining to the 
transport of hazardous wastes; the appropriate Code of Federal Regulations (49 CFR 
171 through 177) should be referenced. Also, the site investigation-derived waste 
management plan should be consulted for additional information and should take 
precedence over this SOP. 

II. Equipment and Materials 
A. Fluids 

• DOT-approved 55-gallon steel drums or Baker® Tanks 
• Tools for securing drum lids 
• Funnel for transferring liquid into drum 
• Labels 
• Paint Pens 
• Marking pen for appropriate labels 
• Seals for 55-gallon steel drums 

B. Solids 

• DOT-approved 55-gallon steel drums or rolloffs 
• Tools for securing drum lids 
• Paint Pens 
• Plastic sheets 
• Labels 
• Marking pen for appropriate labels 

III. Procedures and Guidelines 
A. Methodology 

Clean, empty drums or rolloffs or Baker® Tanks will be brought to the site by the 
drilling subcontractor for soil and groundwater collection and storage.  The empty 
drums will be located at the field staging area and moved to drilling locations as 
required.  The drums will be filled with the drilling and well installation wastes, 
capped, sealed, and moved to the onsite drum storage area by the drilling 
subcontractor.  The full drums will separate types of wastes by media.  The drums will 
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be labeled as they are filled in the field and labels indicating that the contents are 
pending analysis affixed.   

The drum contents will be sampled to determine the disposal requirements of the 
drilling wastes.  The drum sampling will be accomplished through the collection and 
submittal of composite samples, one sample per 10 drums (check with disposal facility 
to determine sample frequency) containing the same media. Similar compositing will be 
performed in each rolloff to obtain a representative sample.  The compositing of the 
sample will be accomplished by collecting a specific volume of the material in each 
drum into a large sample container.  When samples from each of the drums being 
sampled in a single compositing are collected, the sample will be submitted for TCLP, 
ignitability, corrosivity, and reactivity analysis.  The analysis will be used to determine 
if drilling wastes are covered by land disposal restrictions. 

If rolloffs are used, compositing and sampling of soil will comply with applicable state 
and federal regulations. 

B. Labels 

Drums and other containers used for storing wastes from drilling operations will be 
labeled when accumulation in the container begins.  Labels will include the following 
minimum information: 

• Container number 

• Container contents 

• Origin (source area including individuals wells, piezometers, and soil borings) 

• Date that accumulation began 

• Date that accumulation ended 

• Generator Contact Information 

• When laboratory results are received, drum labels will be completed or revised to 
indicate the hazardous waste constituents in compliance with Title 40 of the Code of 
Federal Regulations, Part 262, Subpart C if the results indicate hazardous waste or 
labeled as non-hazardous if applicable. 

C. Fluids 

Drilling fluids generated during soil boring and groundwater discharged during 
development and purging of the monitoring wells will be collected in 55-gallon, closed-
top drums.  When a drum is filled, the bung will be secured tightly. Fluids may also be 
transferred to Baker® Tanks after being temporarily contained in drums to minimize 
the amount of drums used. 

When development and purging is completed, the water will be tested for appropriate 
hazardous waste constituents.  Compositing and sampling of fluids will comply with 
applicable state and federal regulations.   
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D. Solids 

The soil cuttings from well and boring drilling will constitute a large portion of the 
solids to be disposed of. 

The solid waste stream also will include plastic sheeting used for decontamination pads, 
Tyveks, disposable sampling materials, and any other disposable material used during 
the field operations that appears to be contaminated.  These materials will be placed in 
designated drums.  

E. Storage and Disposal  

The wastes generated at the site at individual locations will be transported to the drum 
storage area by the drilling services subcontractor.  Drums should be stored on pallets 
on plastic sheeting with a short berm wall (hay bales or 2 x 4 planks or equivalent) to 
capture small spills.   

Waste solid materials that contain hazardous constituents will be disposed of at an 
offsite location in a manner consistent with applicable solid waste, hazardous waste, 
and water quality regulations.  Transport and disposal will be performed by a 
commercial firm under subcontract. 

The liquid wastes meeting acceptable levels of discharge contamination may be 
disposed of through the sanitary sewer system at the site.  However, prior to disposal to 
the sanitary sewer system, approval and contract arrangements will be made with the 
appropriate authorities.  Wastes exceeding acceptable levels for disposal through the 
sanitary sewer system will be disposed of through contract with a commercial transport 
and disposal firm.  

IV. Attachments 
None. 

V. Key Checks and Preventative Maintenance 
• Check that representative samples of the containerized materials are obtained. 
• Be sure that all state and federal regulations are considered when classifying waste 

for disposal. 
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STANDARD OPERATING PROCEDURE 

Global Positioning System 

I. Purpose 
The procedure describes the calibration, operation, and functions associated with a 
Trimble® Pro XRS GPS Unit with a TSC-1 Asset Surveyor for datalogging. GPS signal 
information is differentially corrected to sub-meter accuracy on a continual basis using a 
second satellite signal broadcast from OmniSTAR satellite subscription service. The 
procedure applies to all field data collection activities. 

II. Scope 
This procedure provides information regarding the field operation and general maintenance 
of a Trimble® Pro XRS GPS Unit with a TSC-1 Asset Surveyor for datalogging.  The 
information contained herein presents the operation procedures for this equipment.  Review 
of the equipment’s instruction manual is a necessity for more detailed descriptions 
pertaining to the operation and maintenance of the equipment. 

III. Definitions 
GPS: Global Positioning System - A system of 24 satellites developed and operated by the 
US DOD. Continuous 3D coordinate information is broadcast free of charge on a worldwide 
basis enabling precise positional location. Three standard categories of positional accuracy 
are generally used: 

1. Uncorrected Signal - accuracy +/-10 meters - a single satellite transmission is used 

2. Differentially Corrected Signal - accuracy +/- <1 meter - additional positional 
transmissions are recorded simultaneously and used to triangulate coordinate position. 

3. Carrier Phase Signal- accuracy +/- <1 centimeter - requires a second receiver and 
additional software. Both receivers need to be equipped to receive Carrier Phase signals. 

IV. Procedures and Guidelines 
The procedure for calibration, operation, and maintenance of the GPS unit is outlined 
below. Daily calibration and battery recharging is typical operating procedure; frequencies 
other than daily shall be noted in the logbook and reason for increased frequency recorded. 
If using a different instrument, the operation manual supplied by the manufacturer should 
be consulted for instructions. 

The procedures described below include additional features pre-programmed into the GPS 
datalogger to aid the data collection process. 
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GLOBAL POSITIONING SYSTEM 

A. Calibration 
1. Check to ensure that the datalogger and antenna cables are properly connected to the 

receiver and that the batteries are securely connected. 

2. Turn the datalogger unit on by pressing the green On key in the bottom left corner. The 
datalogger will perform a self-calibration. Wait to ensure that the antenna is receiving a 
sufficient number of satellite signals (usually a minimum of 3). 

3. Once the datalogger receives a satellite signal then it is ready for operation.  

B. Operations for surveying coordinates of a location 
1. The datalogger and GPS receiver are ready for use after the initial self-calibration. 

2. Field data may be immediately recorded in the datalogger. 

3. The first screen view is the 'Main Menu'. Use the round keypad to select 'Data 
Collection' and press the Enter key. 

4. Use the round keypad to select either 'Create new file' or 'Open existing file' and press 
the Enter key. It is not necessary to create a new file at each new location; however, it 
may be useful to create a new file at the beginning of each day. 

5. If a new file is created then the GPS unit will automatically assign it a file name. The file 
name may be changed if desired. Press the enter key after the file name is assigned. If 
opening an existing file then use the round keypad to scroll through existing file names. 

6. The next screen is 'Antenna options'. Press the Enter key to move to the next screen. 

7. Select the type of activity to be performed. At the beginning of each day 'Sample Site 
Detail' should be completed. This allows the operator to enter each field team member, 
weather, objectives, health and safety meetings, etc. Once the 'Sample Site Detail' is 
completed then data entry activities may begin including well purging, water level 
elevations, and sample collection 

8. The datalogger prompts the operator when a data field is required and by using the 
round key pad, numeric, alphanumeric, enter, and escape keys, the operator can 
perform electronic data capture on the GPS datalogger. 

9. Once all information pertaining to an individual site has been recorded, press enter to 
complete data entry. If GPS signal is obstructed (tree canopy, building height, etc) user 
may choose to remain in same location until satellite transmission clears the obstruction. 
This usually takes only a few moments. Data may still be captured and recorded 
electronically even if GPS signal is insufficient for positioning. 

10. To shut down, press the Escape key to return to the 'Main Menu'. The unit can be turned 
off by pressing the green key in the left hand corner. The datalogger should only be 
turned off when the 'Main Menu' screen is displayed. 

11. All data from the datalogger should be downloaded into Trimble Pathfinder Office 
software on a PC a minimum of once daily. It is recommended that data is downloaded 
twice daily. Data may be viewed and mapped using Pathfinder Office or exported to 
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GLOBAL POSITIONING SYSTEM 

other software. Export file formats support standard ASCII text, generic database .dbf 
and most GIS and CAD software. 

C. Operations for locating a point using coordinates/reacquiring a previously 
surveyed location 

1. The datalogger and GPS receiver are ready for use after the initial self-calibration. 

2. Use the Trimble Pathfinder software to load the data file containing the coordinates for 
each desired location (“programmed location”). 

3. The first screen view is the 'Main Menu'. Use the keypad to select 'Navigation’ and press 
the Enter key. 

4. Use the round keypad to select 'Open existing file' to open the file loaded in Step 2 
above. 

5. Select the location to be reacquired from the screen and press the enter key. 

6. A circle with an arrow will appear. As you begin walking, the arrow will point in the 
direction of the programmed location. Walk in the direction indicated by the arrow. 

7. Once you are within 10-feet of the location being reacquired, the GPS unit will display a 
circle (representing the programmed location) and an “X” (representing the GPS unit). 
Continue to walk in the direction of the circle until the “X” is centered in the circle. Once 
the “X” is centered, you are standing at the programmed location. 

8. To shut down, press the Escape key to return to the 'Main Menu'. The unit can be turned 
off by pressing the green key in the left hand corner. The datalogger should only be 
turned off when the 'Main Menu' screen is displayed. 

D. Preventive Maintenance 
The antenna and datalogger are weatherproof. It is recommended that the receiver remain 
in the provided backpack carrier. Care should be taken not to crease, pinch or bend the 
antenna cable. Data should be downloaded from the datalogger a minimum of once daily, 
twice daily is preferred. At the end of each day the receiver batteries should be recharged. 
For technical assistance call the rental company through which you acquired the Trimble® 
unit. Guidance is also provided in the manual and at http://www.trimble.com. 
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STANDARD OPERATING PROCEDURE 

Homogenization of Soil and Sediment Samples 

I. Purpose 
The homogenization of soil and sediment samples is performed to minimize any bias 
of sample representativeness introduced by the natural stratification of constituents 
within the sample. 

II. Scope 
Standard techniques for soil and sediment homogenization and equipment are 
provided in this SOP.  These procedures do not apply to aliquots collected for VOCs 
or field GC screening; samples for these analyses should NOT be homogenized. 

III. Equipment and Materials 
Sample containers, stainless steel spoons or spatulas, and stainless steel pans.  

IV. Procedures and Guidelines 
Soil and sediment samples to be analyzed for semivolatiles, pesticides, PCBs, metals, 
cyanide, or field XRF screening should be homogenized in the field.  After a sample 
is taken, a stainless steel spatula should be used to remove the sample from the split 
spoon or other sampling device.  The sampler should not use fingers to do this, as 
gloves may introduce organic interferences into the sample.   

Samples for VOCs should be taken immediately upon collection and should not be 
homogenized. 

Prior to homogenizing the soil or sediment sample, any rocks, twigs, leaves, or other 
debris should be removed from the sample.  The sample should be placed in a 
decontaminated stainless steel pan and thoroughly mixed using a stainless steel 
spoon.  The soil or sediment material in the pan should be scraped from the sides, 
corners, and bottom, rolled into the middle of the pan, and initially mixed.  The 
sample should then be quartered and moved to the four corners of the pan.  Each 
quarter of the sample should be mixed individually, and then rolled to the center of 
the pan and mixed with the entire sample again.  

All stainless steel spoons, spatulas, and pans must be decontaminated following 
procedures specified in SOP Decontamination of Personnel and Equipment prior to 
homogenizing the sample.  A composite equipment rinse blank of homogenization 
equipment should be taken each day it is used. 
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V. Attachments 
None. 

VI. Key Checks and Items 
• Take VOC samples immediately and do not homogenize the soil. 

• Homogenize soil for analyses other than VOCs in a clean, stainless steel 
bowl. 
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STANDARD OPERATING PROCEDURE 

Preparing Field Log Books 

I. Purpose 
This SOP provides general guidelines for entering field data into log books during 
site investigation and remediation activities. 

II. Scope 
This is a general description of data requirements and format for field log books.  
Log books are needed to properly document all field activities in support of data 
evaluation and possible legal activities. 

III. Equipment and Materials 
• Log book 

• Indelible pen  

IV. Procedures and Guidelines 
Properly completed field log books are a requirement for much of the work we 
perform under the Navy CLEAN contract.  Log books are legal documents and, as 
such, must be prepared following specific procedures and must contain required 
information to ensure their integrity and legitimacy. This SOP describes the basic 
requirements for field log book entries. 
 

A. PROCEDURES FOR COMPLETING FIELD LOG BOOKS 

1. Field notes commonly are kept in bound, hard-cover logbooks used 
by surveyors and produced, for example, by Peninsular Publishing 
Company and Sesco, Inc. Pages should be water-resistant and notes 
should be taken only with water-proof, non-erasable permanent ink, 
such as that provided in Sanford Sharpie permanent markers.  

2. On the inside cover of the log book the following information should 
be included: 

• Company name and address 

• Log-holders name if log book was assigned specifically to that 
person 

• Activity or location 
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• Project name 

• Project manager’s name   

• Phone numbers of the company, supervisors, emergency 
response, etc.   

3. All lines of all pages should be used to prevent later additions of text, 
which could later be questioned. Any line not used should be marked 
through with a line and initialed and dated. Any pages not used 
should be marked through with a line, the author’s initials, the date, 
and the note “Intentionally Left Blank.” 

4. If errors are made in the log book, cross a single line through the error 
and enter the correct information. All corrections shall be initialed 
and dated by the personnel performing the correction. If possible, all 
corrections should be made by the individual who made the error. 

5. Daily entries will be made chronologically. 

6. Information will be recorded directly in the field log book during the 
work activity.  Information will not be written on a separate sheet and 
then later transcribed into the log book. 

7. Each page of the log book will have the date of the work and the note 
takers initials. 

8. The final page of each day’s notes will include the note-takers 
signature as well as the date. 

9. Only information relevant to the subject project will be added to the 
log book.  

10. The field notes will be copied and the copies sent to the Project 
Manager or designee in a timely manner (at least by the end of each 
week of work being performed). 

B. INFORMATION TO BE INCLUDED IN FIELD LOG BOOKS  

1. Entries into the log book should be as detailed and descriptive as 
possible so that a particular situation can be recalled without reliance 
on the collector’s memory.  Entries must be legible and complete.  

2. General project information will be recorded at the beginning of each 
field project.  This will include the project title, the project number, 
and project staff.   

3. Scope: Describe the general scope of work to be performed each day. 

4. Weather: Record the weather conditions and any significant changes 
in the weather during the day.   

5. Tail Gate Safety Meetings: Record time and location of meeting, who 
was present, topics discussed, issues/problems/concerns identified, 
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and corrective actions or adjustments made to address concerns/ 
problems, and other pertinent information. 

6. Standard Health and Safety Procedures: Record level of personal 
protection being used (e.g., level D PPE), record air monitoring data 
on a regular basis and note where data were recording (e.g., reading 
in borehole, reading in breathing zone, etc).  Also record other 
required health and safety procedures as specified in the project 
specific health and safety plan. 

7. Instrument Calibration; Record calibration information for each piece 
of health and safety and field equipment. 

8. Personnel: Record names of all personnel present during field 
activities and list their roles and their affiliation.  Record when 
personnel and visitors enter and leave a project site and their level of 
personal protection. 

9. Communications: Record communications with project manager, 
subcontractors, regulators, facility personnel, and others that impact 
performance of the project. 

10. Time: Keep a running time log explaining field activities as they occur 
chronologically throughout the day. 

11. Deviations from the Work Plan: Record any deviations from the work 
plan and document why these were required and any 
communications authorizing these deviations. 

12. Heath and Safety Incidents: Record any health and safety incidents 
and immediately report any incidents to the Project Manager. 

13. Subcontractor Information: Record name of company, record names 
and roles of subcontractor personnel, list type of equipment being 
used and general scope of work.  List times of starting and stopping 
work and quantities of consumable equipment used if it is to be billed 
to the project. 

14. Problems and Corrective Actions: Clearly describe any problems 
encountered during the field work and the corrective actions taken to 
address these problems. 

15. Technical and Project Information: Describe the details of the work 
being performed. The technical information recorded will vary 
significantly between projects.  The project work plan will describe 
the specific activities to be performed and may also list requirements 
for note taking.  Discuss note-taking expectations with the Project 
Manager prior to beginning the field work. 

16. Any conditions that might adversely affect the work or any data 
obtained (e.g., nearby construction that might have introduced 
excessive amounts of dust into the air). 
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17. Sampling Information;  Specific information that will be relevant to 
most sampling jobs includes the following: 

• Description of the general sampling area – site name, 
buildings and streets in the area, etc. 

• Station/Location identifier 
• Description of the sample location – estimate location in 

comparison to two fixed points – draw a diagram in the field 
log book indicating sample location relative to these fixed 
points – include distances in feet. 

• Sample matrix and type 
• Sample date and time  
• Sample identifier 
• Draw a box around the sample ID so that it stands out in the 

field notes 
• Information on how the sample was collected – distinguish 

between “grab,” “composite,” and “discrete” samples 
• Number and type of sample containers collected  
• Record of any field measurements taken (i.e. pH,  turbidity, 

dissolved oxygen, and temperature, and conductivity) 
• Parameters to be analyzed for, if appropriate 
• Descriptions of soil samples and drilling cuttings can be 

entered in depth sequence, along with PID readings and other 
observations. Include any unusual appearances of the 
samples. 

 
C. SUGGESTED FORMAT FOR RECORDING FIELD DATA  

1. Use the left side border to record times and the remainder of the page 
to record information (see attached example). 

2. Use tables to record sampling information and field data from 
multiple samples. 

3. Sketch sampling locations and other pertinent information. 

4. Sketch well construction diagrams. 

V. Attachments 
Example field notes. 
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STANDARD OPERATING PROCEDURE 

Mini RAE Photoionization Detector (PID) 

I. Purpose 
The purpose of this SOP is to provide general reference information for using the 
Mini RAE PID in the field.  Calibration and operation, along with field maintenance, 
will be included in this SOP. 

II. Scope 
This procedure provides information on the field operation and general maintenance 
of the Mini RAE PID.  Review of the information contained herein will ensure that 
this type of field monitoring equipment will be properly utilized.  Review of the 
owner’s instruction manuals is a necessity for more detailed descriptions. 

III. Definitions 
Volatile Organic Compound (VOC) – Expresses the VOC concentration in ppm 

ppm - parts per million: parts of vapor or gas per million parts of air by volume. 

IV. Procedures 
The Mini RAE utilizes the principle of a detecting sensor.  The PID operates on the 
principle that most organic compounds and some inorganic compounds are ionized 
when they are bombarded by high-energy ultraviolet light. These compounds absorb 
the energy of the light, which excites the molecules and results in a loss of electron 
and the formation of a positively charged ion. The number of ions formed and the 
ion current produced is directly proportional to mass and concentration. The amount 
of energy required to displace an electron is called photo ionization potential (PIP). 
The air sample is drawn into a UV lamp using a pump or a fan. The energy of the 
lamp determines whether a particular chemical will be ionized. Each chemical 
compound has a unique ionizing potential. When the UV light energy is greater than 
the ionization potential of the chemical, ionization will occur. When the sample is 
ionized, the electrical signal is displayed on an analog or digital output. Although 
the output does not distinguish between chemicals, it does detect an increase in the 
ion current. If only one chemical is present in the air, it is possible to use PIDs 
quantitatively. Chemical structure and lamp intensity affects the sensitivity of the 
instrument to a given contaminant. All PID readings are relative to the calibration 
gas, usually isobutylene. It is important to calibrate the PID in the same temperature 
and elevation that the equipment will be used, and to determine the background 
concentrations in the field before taking measurements. For environments where 
background readings are high, factory zero calibration gas should be used. 
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Note:  For volatile and semi-volatile compounds, knowing the PIP is critical in 
determining the appropriate instrument to use when organic vapor screening. 
Consult the QAPP and manufacturer’s manual to determine that the proper 
instrument has been selected for the contaminate vapors of interest. If an expected 
compound at a site has a PIP less than 11.7  eV, it is possible to use a PID. If the 
ionization potential is greater than 11.7eV, an FID is required. 

The following subsections will discuss Mini RAE calibration, operation, and 
maintenance.  These sections, however, do not take the place of the instruction 
manual. 

A. Calibration 
These instructions are for the Mini RAE 2000.  If using the Mini RAE 3000, please see the 
operator’s manual for instructions. 

Start up Instrument 
• Press Mode button 
• Observe displays: 

On!…….. 
 

 
Version X.XX 

 
Model Number 
SN XXXX 

 
Date Time 
Temp 

 
• After the monitor is turned on and it runs through the startup menus, the display will 

read “Ready”.  Press the [Y/+] key to start the pump. 
• The pump will start, the seconds will count down to zero, and the instrument will be 

ready for use 

Calibration Check and Adjustment 
Allow instrument to warm up for 15 minutes. 
• Depress the [N/-] key first, then while depressing the [N/-], depress the [Mode] key also 

and depress both keys for 5 seconds. 
• Display will read: 

Calibrate 
Monitor? 

• Press the [Y/+] key 
• Display will read: 
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Fresh Air  
Calibration? 

• Perform the Fresh Air Calibration in an area free of any detectable vapor near your work 
zone. 

• Press the [Y/+] key 
• Display will read: 

Zero…. 
In progress… 

 
Wait… 

 
Update data… 
 

 
Zeroed… 

 
Reading = X.X ppm 

 
• Press any key and the display will go back to: 

Fresh Air  
Calibration? 

• Press the [N/+] key 
• Display will read: 

Span/Cal? 

• Press the [Y/+] key 
• Display will read: 

Isobutylene = 100 ppm 

 
Apply Gas Now! 

• Press the [Y/+] key 
• Apply calibration gas – use either HAZCO Services Part Number R-SGRAE4 or Rae 

Systems Part Number 008-3002 – using a .5 LPM regulator and direct tubing. 
Wait…30 

• The display will count down showing the number of remaining seconds: 
Reading = 100 
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Update data, span cal done. 
Turn off gas! 

• Calibration readings between 99 and 102 ppm are within the acceptable range. 
• Display will read: 

Span/Cal? 

• CALIBRATION IS COMPLETE! 
• Press any key to return to operational mode. 

 

B. Operation 
Due to the Mini RAE having many functions in terms of operation, it is recom-
mended that you follow the operational procedures as outlined in the instruction 
manual from pages 2-5 to 2-14. 

C. Site Maintenance 
After each use, the meter should be recharged and the outside of the instruments 
should be wiped clean with a soft cloth. 

D. Scheduled Maintenance 
 Function     Frequency 

 
Check alarm and settings   Monthly/before each use 

Clean screens and gaskets around sensors Monthly 

Replace sensors    Biannually or when calibration is 
       unsuccessful 

V. Quality Assurance Records 
Quality assurance records will be maintained for each air monitoring event.  The 
following information shall be recorded in the field logbook. 

• Identification - Site name, date, location, CTO number, activity monitored, 
(surface water sampling, soil sampling, etc), serial number, time, resulting 
concentration, comments and identity of air monitoring personnel. 

• Field observations - Appearance of sampled media (if definable). 

• Additional remarks (e.g, Mini RAE had wide range fluctuations during air 
monitoring activities.) 

VI. References 
Mini RAE 2000 Portable VOC PGM-7600, RAE Systems, Revision E, May 2005. 
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ATTENTION! 

For European Applications 
A. C E 0575 <G II 1 G/2G 

DEMKO 03 ATEX 0204759X 
Eex ia IIC T4 

B. Recharge batteries only in non-hazardous locations. 
C. Do not connect external cable to serial interface jack in 

hazardous locations. 
D. Use RAE Systems Adapter PIN 500-0072 for connection 

to communication port and charging jack only in a non­
hazardous area. 
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� WARNING � 
- Do NOT proceed before reading -

This manual must be carefully read by all individuals who 
have or will have the responsibility for using, maintaining, 
or servicing this product. 

The product will  perform as designed only if it is used, 
maintained, and serviced in accordance with the manufacturer's 
instructions. 

CAUTION!! 

To reduce the risk of electric shock, turn off power before 
removing the monitor cover. Disconnect the battery before 
removing sensor module for service. Never operate the 
monitor while the cover is removed. Remove monitor cover 
and sensor module only in an area known to be non­
hazardous. 

The model PGM-7600 equipment is classified as to intrinsic 
safety for use in class I, division 1, groups A, B, C, D, or 
non-hazardous locations only. 
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Special Notes 
-1-

When the MiniRAE 2000 Monitor is taken out from the 
transport case and turned on for the first time, there may be 
some residual organic or inorganic vapor trapped inside the 
detector cham her. The initial PID sensor reading may 
indicate a few ppm. Enter an area known to be free of any 
organic vapor and turn on the monitor. After running for 
several minutes, the residual vapor in the detector chamber 
will be cleared and the reading should return to zero. 

-2-
The battery of the MiniRAE 2000 monitor will discharge 
slowly even if it is turned off. If the monitor has not been 
charged for 5-7 days, the battery voltage will be low. 
Therefore, it is a good practice to always charge the monitor 
before using it. It is also recommended to fully charge the 
monitor FOR AT LEAST 10 HOURS before first use. See 
Section 7 for more information on battery charging and 
replacement. 
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WARNINGS 

STATIC HAZARD: Clean only with damp cloth. 

For safety reasons this equipment must be operated and 
serviced by qualified personnel only. Read and understand 
instruction manual completely before operating or 
servicing. 

Use only RAE Systems battery packs, part nos. 012-3050, 
012-3051 or 012-3052. This instrument has not been tested 
in an explosive gas/air atmosphere having an oxygen 
concentration greater than 21 °/o. Substitution of 
components may impair intrinsic safety. Recharge batteries 
only in non-hazardous locations. 

The calibration of all newly purchased RAE Systems 
instruments should be tested by exposing the sensor(s) to 
known concentration calibration gas before the instrument 
is put into service. 

For maximum safety, the accuracy of the MiniRAE 2000 
should be checked by exposing it to a known concentration 
calibration gas before each day's use. 
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A VERTISSEMENTS 

DANGER RISQUE D'ORIGINE ELECTROSTATIQUE: 
Nettoyer uniquement avec un chiffon humide. 

Pour des raisons de securite, cet equipment doit etre utilise, 
entretenu et repare uniquement par un personnel qualifie. 
Etudier le manuel d'instructions en entier avant d'utiliser, 
d'entretenir ou de reparer l'equipement. 

Utiliser seulement l'ensemble de batterie RAE Systems, Ia 
reference 012-3050, 012-3051 au 012-3052. Cet instrument 
n'a pas ete essaye dans une atmosphere de gaz/air explosive 
ayant une concentration d'oxygene plus elevee que 21 °/o. La 
substitution de composants peut compromettre Ia securite 
intrinsique. Ne charger les batteries que dans emplacements 
designes non-dangereuse. 

La calibration de toute instruments de RAE Systems 
doivent etre teste en exposant l'instrument a une 
concentration de gaz connue par une procedure 
dietalonnage avant de mettre en service I' instrument pour Ia 
premiere fois. 

Pour une securite maximale, Ia sensibilite du MiniRAE 
2000 doit etre verifier en exposant l'instrument a une 
concentration de gaz connue par une procedure 
dietalonnage avant chaque utilisation journaliere. 
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GENERAL INFORMATION 

1 .  GENERAL INFORMATION 

MiniRAE 2000 Portable VOC Monitor (Model PGM 7600) is a 
compact monitor designed as a broadband VOC gas monitor 
and datalogger for work in hazardous environments. It monitors 
Volatile Organic Compounds (VOC) using a Photo-Ionization 
Detector (PID) with a 9.8 eV, 1 0 .6 eV, or 11.7 eV gas discharge 
lamp. Features are: 

• Lightweight and Compact 
-Compact, light weight ( 1 9  oz.) and rugged design 
-Built-in sample draw pump 

• Dependable and Accurate 
- Up to 1 0  hours of continuous monitoring with 
rechargeable battery pack 
- Designed to continuously monitor VOC vapor at ppm 
levels 

• User Friendly 
-Preset alarm thresholds for STEL, TWA, low and high 
level peak values. Audio buzzer and flashing LED display 
are activated when the limits are exceeded. 

• Datalogging Capabilities 
-1 5 ,000 point datalogging storage capacity for data 
download to PC 

MiniRAE 2000 consists of a PID with associated 
microcomputer and electronic circuit. The unit is housed in a 
rugged ABS +PC case with a backlit 1 line by 8 character dot 
matrix LCD and 3 keys to provide easy user interface .  
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GENERAL INFORMATION 

1 . 1 General Specifications 

Table 1 . 1  

Portable VOC Monitor Specification 
Size: 

Weight: 

Detector: 

8.2"L X 3.0"W X 2.0"H 

1 9.5 oz with battery pack 

Photo-ionization sensor with 9.8, 1 0.6, or 1 1 .7 eV 
UVlamp 

Battery: A 4.8V 1 1 250 mAH Rechargeable Nickel Metal Hydride battery 
pack (snap in, field replaceable) 

Battery Charging: 

Operating Hours : 

Display: 

1 0  hours charge through built-in charger 

Up to 1 0  hours continuous operation 

1 line by 8 characters 5x7 dot matrix LCD (0.4" 
character height) with LED back light 
automatically in dim light 

Range, Resolution & Response time (t9o): 

Isobutylene (calibration gas) 

0-99 ppm 0. 1 ppm 2 sec 

1 00- 1 ,999 ppm 1 .0 ppm 2 sec 

2000- 1 0,000 ppm 1 .0 ppm 2 sec 

Measurement Accuracy (Isobutylene): 

PID Detector : 

Correction Factors: 

Calibration: 

Calibration Memory: 

Inlet Probe: 

Keypad: 

0-2000 ppm: ± 2 ppm or 1 0% of reading. 

> 2000 ppm: ± 20% of reading 

Easy access to lamp and sensor for cleaning and 
replacement 

Built-in 1 02 VOC gases 

Two-point field calibration of zero and standard 
reference gas 

Store up to 8 separate calibration, alarm limits 
and span value 

Flexible 5" tubing 

1 operation key and 2 programming keys 
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Direct Readout: 

Intrinsic Safety: 

EM Interference: 

Alarm Setting: 

Operating Mode: 

GENERAL INFORMATION 

Instantaneous, average, STEL and peak value, 
battery voltage and elapsed time 

UL & cUL Class I, Division I, Group A,B,C,D, 

Temperature Code T3C (US & Canada); ( E 
0575 <W II 1 G DEMK O 02 ATEX 0204759 

Eex ia IIC T4 (Europe) 

No effect when exposed to 0.43 W/cm2 RF 
interference ( 5 watt transmitter at 1 2  inches) 

Separate alarm limit settings for Low, High, 
STEL and TWA alarm 

Survey or Hygiene mode 

Alarm: 90 dB buzzer and flashing red LEOs to indicate exceeded preset 
limits, low battery voltage, or sensor failure. 

External Alarm: Optional plug-in pen-size vibration alarm or 
remote alarm 

Alarm Mode: 

Real-time Clock: 

Datalogging: 

Communication: 

Sampling Pump: 

Temperature: 

Humidity: 

Housing: 

Attachment: 

Latching or automatic reset 

Automatic date and time stamps on data logged 
information 

1 5,000 points with time stamp, serial number, 
user ID, site ID, etc. 

Upload data to PC and download instrument setup 
from PC through RS-23 2 port 

Internally integrated. Flow rate: 450-550 cc/min. 

oo to 45°C (32° to 1 1 3°F) 

0 % to 95 % relative humidity 

(non-condensing) 

ABS + PC, conductive coating, splash and dust 
proof, will withstand 1 meter drop test with 
rubber boot 

Wrist strap, rubber boot and belt clip 
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OPERATION 

2.  OPERATION OF MINIRAE 2000 

The MiniRAE 2000 Portable VOC Monitor is a compact 
Monitor designed as a broadband V OC gas monitor and 
datalogger for work in hazardous environments. It gives real 
time measurements and activates alarm signals whenever the 
exposure exceeds preset limits. Prior to factory shipment the 
MiniRAE 2000 is preset with default alarm limits and the 
sensor is pre-calibrated with standard calibration gas. However, 
the user should test the instrument and verify the calibration 
before the first use. After the monitor is fully charged and 
calibrated, it is ready for immediate operation. 

Figure 2-1 MiniRAE 2000 
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OPERATION 

2 . 1  Physical Description 

The main components of the MiniRAE 2000 Portable VOC 
monitor include : 

• Three keys for user to interact with the monitor: 1 operation 
key and 2 programming keys for normal operation or 
programming of the monitor 

• LCD display with back light for direct readout and 
calculated measurements 

• Buzzer and red LED's  for alarm signaling whenever the 
exposures exceed preset limits 

• Wrist strap 

• Charge contact for plugging directly to the charging station 

• Gas entry and exit ports 

• Serial communication port for PC interface 

• External alarm and analog output port 

• Protective rubber cover 
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2.2 Keys and Display 

Figure 2 .2 shows the LCD display and the keypad on the front 
panel of the monitor. The function of the 3 keys during normal 
operation are summarized below: 

Alarm LED's 

Light sensor 
Charge LED 

0.0 ppm I 
(C([)J ON 

EJ (MODE) 

Figure 2-2 LCD Display and Keypad 

Key Function in Normal Operation 

[MODE] -Tum on/off the power* and step through menu items 

[N/-] -Toggle on/off the back light, negative acknowledge, 
decrease value 

[Y /+] -Start measurement, positive acknowledge, increase value 
value 

* Pressing and holding [MODE] key for 5 seconds turns off the 
power to the monitor. Monitor will beep once per second and 
display countdown timer during power-down sequence. Press 
[MODE] key momentarily to step through menu items. To save 
time, press any key during message scrolling to skip to the end 
of the message. 
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2.3 Power On/Off 

To turn on the MiniRAE 2000 portable VOC monitor, press 
[MODE] key for one second and release. The audio buzzer will 
beep once and the air pump wil l  tum on. The display will show 
"ON! . ." and then "Ver n.nn" to indicate the unit 's  current 
firmware version number. Next displayed are the serial number, 
the model number, Operating mode, current date and time, unit 
internal temperature, gas selected, high low, STEL, TW AI A VG 
alarm limits, battery voltage, and shut off voltage. Also 
displayed are internal mode settings such as User mode, Alarm 
mode, datalog time remaining and log periods in the respective 
order. 

To turn off the MiniRAE 2000 portable VOC monitor, press 
and hold the [MODE] key for 5 seconds. The monitor will beep 
once per second during the power-down sequence with a count 
down timer showing the number of remaining seconds. The 
message "Off1 . .  " flashes on the LCD display and the display 
will go blank indicating that the monitor is turned off. 

Data protection during power off 

When the monitor is turned off, all the current real time data 
including last measured value are erased. However, the datalog 
data is preserved in non-volatile memory. Even if the battery is 
disconnected, the datalog data will not be lost. While the power 
is off, the real time clock will continue to operate until the 
battery is completely drained (usually in 4-5 days without any 
charging). If the battery is completely drained or is 
disconnected from the monitor for more than 30 minutes, the 
real time clock will be lost. In this case, the user needs to enter 
the real time clock information again, as described in Section 4, 
or send the PC clock during configuration through the PC 
communication. 
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2.4 Operation 

The MiniRAE 2000 VOC monitor has two operation modes : 
Survey and Hygiene mode. The Survey mode allows the user 
to manually start and stop the monitoring/measuring operation 
and display certain exposure values. In the Hygiene mode, the 
monitor runs continuously after the monitor is turned on. Refer 
to Section 4 .7 . 1 for switching between the two modes. 
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2.4. 1 Survey Mode 

After the monitor is turned on, it runs through the start up menu. 
Then the message "Ready ... " is displayed (see figure below) . 

0 (..._....) 0 

Ready ... 
ON 

(•ooEJ 

At this point, the user has two options : 

1 .  Step through the Main Menu. 

2. Take a measurement. 

Press the [MODE] button to step through the Main Menu. Press 
the [Y/+] button to proceed to take a measurement. 
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The Main Menu 

Press the [MODE] button to enter the Main Menu. Press the 
[Y/+] , [MODE] or [N/-] as indicated in the flow chart below to 
step through the Main Menu. The PID sensor and pump are 
turned off during this time. 

The Main Menu functions are: 

• Ready . . .  
• Check 
• Site ID = xxxx 
• Gas= xxxx 
• Warm up 
• X.x ppm 
• Stop? 
• TWA/Avg x.x ppm 
• STEL x.x ppm 
• Peak x.x ppm 
• Run time hh:mm 
• Bat= X.XV 
• Mm/dd/yy 
• hh:mm 
• T = xxxF [date, time and temperature (OC or °F)] 
• Log On/Off! 
• PC Comm? 
• Survey 
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These functions are arranged in a "round robin" order. To select 
a specific function, press the button as shown below until the 
desired function appears. 

Main Menu 

I 
� 

ODE 

I Gu;xxxx I 
P O D E 

� 
� 

.lOD E 
I 

� 
Yl+ 

�"-----,------' 
r . 

____ L--t_l ----y----' 

MODE� Bat = XXX V 
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The Main Menu Functions 

• Ready . . .  : Indicates that the monitor is ready to take a 
measurement or to step through the Main Menu. Press the 
[Y /+] button to advance to taking a measurement (read 
"Taking a Measurement" on Page 2-12 for details). 

Note : The Ready . .. screen is skipped if the menu is cycled 
through while a measurement is running. 

• Check ... : This message displays while the system is 
checking the lamp and the sensor. If the lamp test succeeds, 
the system will progress to checking the sensor. If the lamp 
test does not succeed, the display will read Can not turn on 
lamp, quit! 

Can not turn on lamp, quit! : This message displays 
when the lamp does not turn on. The system will 
automatically return to Ready. . .  allowing the user to 
test the lamp again. If the lamp fails a second time, turn 
the monitor off and refer to Section 7.2 "PID Sensor & 
Lamp Cleaning I Replacement". 

Clean Sensor, Quit?: This message displays when the 
sensor requires cleaning. Press the [Y/+] button to turn 
the monitor off and clean the sensor. Press the [N/-] 
button and the system will progress to the Site ID = xx 

• Site ID = xxxx: This display shows the Site ID and 
indicates that the monitor is about to start taking 
measurements (read "Taking a Measurement" for details) 

Note: This display appears only after a measurement has 
been started. It does not appear when the user is cyling 
through the Main Menu and the monitor is idling. 

• Gas = xxxx: This display identifies the gas to be measured 
and indicates that the monitor is about to take a 
measurement (read "Taking a Measurement" for details) 
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Note: This display appears only after a measurement has 
been started. It does not appear when the user is cy ling 
through the Main Menu and the monitor is idling. 

• x.x ppm: (read "Taking a Measurement" for details) 

Note: This display appears only after a measurement has 
been started. It does not appear when the user is cyling 
through the Main Menu and the monitor is idling. 

• TWA/Avg: Displays (in ppm) the Time Weighted Average 
(TWA) or the Average since the start of the measurement. 
The average is recalculated every minute. 

• STEL: Displays the Short Term Exposure Limit. 

• PEAK: Displays (in ppm) the highest instantaneous reading 
since the start of the measurement. If [Y /+] is pressed while 
the peak reading is displayed, the unit will ask Reset Peak?. 
If [Y /+] is pressed again, the peak value will  be cleared and 
the display will return to the Ready. . .  message or 
instantaneous reading. The peak reading is automatically 
reset when a new measurement is started by pressing [Y /+] 
from the Ready . . .  screen. 

• Run time hh:mm: 
measurement period. 

The duration of the current 

• Bat= X.XV:. The current battery voltage. 

Note: A fully charged battery pack should show 4.8 volts or 
higher. When the battery voltage falls below 4.4 volts, a 
flashing "Bat" will appear as a warning message. At that 
point, you have 20-30 minutes of run time remaining. When 
the battery voltage falls below 4.2 volts the monitor turns 
off automatically. 

• Mm/dd/yy: The current date. 

• hh:mm: The current time (24-hour format) 
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• T = xxxF: The internal unit temperature in degrees 
Fahrenheit. (see Section 4.7. 1 3  to change temperature units) 

• Log on/Off!: Allows the user to start datalogging of the 
current measurement. A superscript "L" flashes in the ppm 
measurement display when datalogging is on. This screen is 
not shown when datalogging is disabled or when the 
monitor is not operating in manual start/stop mode. 

• PC Comm?: This function enables the user to upload data 
from the MiniRAE 2000 to a Personal Computer (PC) or 
send/receive configuration information between a PC and 
the MiniRAE 2000. Press [MODE] to return to Ready . . . . 

To communicate with a PC, connect the monitor to the 
serial port of a PC and start the MiniRAE 2000 application 
software. Press the [Y/+] button and the LCD displays 
"pause monitor, ok?" Press the [Y/+] button one more 
time, and the display shows "Comm ... " The monitor is 
now ready to receive commands from the PC. 

• Survey: This function displays the Current Operating Mode 
(Survey or Hygiene). 

Taking a Measurement 

There are two ways to start a measurement. 

1 . Operating in Hygiene mode. 

2 . Manually start and stop measurement in Survey mode. 

To start a measurement in Hygiene mode, please refer to 
Section 4.7. 1 ,  "Change Operation Mode". To start a 
measurement in Survey Mode, the MiniRAE 2000 monitor 
must first be in the "Ready . . .  " mode. This is the mode to which 
the monitor normally powers up. 
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Measurement phases 

1 .  Ready 

2. Start measurement 

3 .  Measurement display and datalogging 

4. Stop measurement 

Ready 

The display reads Ready ... indicating the unit is ready to start a 
measurement. 

Start Measurement 

Press the [Y/+] button to start the check cycle (see above), and 
then the measurement cycle. 

After completing the Check cycle, the display will show the 
Site ID and then the Gas selected for measurement. The pump 
will start and the reading will be displayed. The Peak and 
Average values will be automatically reset to zero. 

Measurement Display and Datalog 

Instantaneous readings of the gas concentration in parts per 
million (ppm) are updated every second. A flashing superscript 
L is displayed when datalogging is on. Datalog information is 
saved only after one full datalog period is completed. 
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Stop Measurement 

Press the [MODE] button and the display shows Stop? Press 
[N/-] to continue measurement and [Y/+] to stop the 
measurement and datalog event. The pump stops automatically 
when measurement is stopped. Peak and average values for the 
current measurement can be read in idle mode until a new 
measurement is started. 

Automatic Increment of Site ID 

Every time a measurement is taken, the site ID will be 
incremented by one automatically in Survey mode. 

Variable Alarm Signal 

In Survey Mode, if the measurement exceeds the low alarm 
limit, the buzzer and flashing alarm are activated and will 
beep/flash once per second. The alarms will increase in 
frequency as the gas concentration approaches the high alarm 
limit reaching 8 times per second when the high alarm has been 
exceeded. 

· 

Press [Y /+] key to clear if latching alarm. 
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2.4.2 Hygiene Mode 

In Hygiene Mode, the unit will  continuously taking 
measurements, once the power is turned on. After the initial 
start-up sequence displaying the current monitor settings, the 
LCD displays the instantaneous readings. 

The Hygiene operation menu displays include: 

• Real time readings in ppm 
• Current TWA/Avg, STEL and Peak values (see Section 

4.6.6) 
• Run time 
• Current battery voltage 
• Date, time and temperature 
• Log on/off! 
• Gas name 
• PC communication? 
• Hygiene 
Detailed description of most of these displays are the same as 
Section 2 .4. 1 .  
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HYGIENE MODE MAIN MENU 

Gas = 
xxxxxxxx 

11/18/98 
11:20 
T=70F 

xx.x ppm 

y 

Reset 
Peak? 

MODE 

I STEt 0.0 

MODE 

Run time 
00:00 

MODE 

To choose a specific display, press the [MODE ]  key one or 
more times until the desired display appears, or the [Y /+] key 
where indicated with a Y. 

Note: To get back to instantaneous reading from any of the 
above display, press [MODE] key repeatedly until the "XX.X 
ppm" display appears. 
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2.5 Alarm Signals 

During each measurement period, the gas concentration is 
compared with the programmed alarm limits (gas concentration 
alarm limit settings: Low, High, TWA and STEL ). If the 
concentration exceeds any of the preset limits, the loud buzzer 
and red flashing LED are activated immediately to warn the 
user of the alarm condition. 

In addition, the MiniRAE 2000 will alarm if one of the 
following conditions occurs: battery voltage falls below a pre­
set voltage level ( 4.4 V), failure of UV lamp, pump stall, or 
when the datalog memory is full. When the low battery alarm 
occurs, there will  be approximately 20-30 minutes of operating 
time remaining. When the battery voltage falls below 4.2 V, the 
monitor will tum off automatically . 
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Alarm Signal Summary: 

Condition Alarm Signal 

Gas exceeds "High Alarm" 3 beeps/flashes per second 
limit 

Gas exceeds "Low Alarm" 2 beeps/flashes per second 
limit 

Gas exceeds "TWA" limit 1 Beeps/flashes per seconds 

Gas exceeds "STEL" limit 1 Beeps/flashes per seconds 

Pump failure 3 beeps/flashes per second plus 
"Pump" message on LCD 

PID lamp failure 3 beeps/flashes per second plus 
"Lamp" message on LCD 

Low battery 1 flash per second, 1 beep per minute 
plus "Bat" message on LCD 

Memory full 1 flash per second plus "Mem" 
message on LCD 

Alarm Signal Testing: 

Under normal non-alarm conditions, it is possible to test the 
MiniRAE 2000 LED and buzzer in Special Diagnostic Mode 
(see Section 8 for details) . 
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2.6 Preset Alarm Limits and Calibration 

The MiniRAE 2000 portable VOC monitor is factory calibrated 
with standard calibration gas, and is programmed with default 
alarm limits. There are 1 02 gas settings stored in the library. 
Some examples of calibration and alarm limits are shown 
below. Refer to Section 4 on programming procedures for 
selecting a different gas, perform a calibration or set new alarm 
limits. 

Factory Calibration and Preset Alarm Limits 

Cal Gas Cal unit Low High TWA STEL 
Span 

Isobutylene 1 00 ppm 50 1 00 1 00 250 

Hexane, n- 1 00 ppm 500 750 500 750 

Xylene, m- 1 00 ppm 1 00 1 50 1 00 1 50 

Benzene 5 ppm 2 5 5 2 

Styrene 50 ppm 20 40 20 40 

Toluene 1 00 ppm 50 1 00 50 1 00 

Vinyl Chloride 1 0  ppm 5 1 0  5 1 0  

Custom 1 00 ppm 50 1 00 50 1 00 
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2.7 Integrated Sampling Pump 

The MiniRAE 2000 portable VOC monitor includes an 

integrated sampling pump. This is a diaphragm type pump that 
provides a 500-600 cc per minute flow rate. Connecting a 
Teflon or metal tubing with 1 18 inch inside diameter to the gas 
inlet port of the MiniRAE 2000, this pump can pull in air 
samples from 200 feet away horizontally, or 90 feet vertically, 
at about 3 feet per second flow speed. 

The pump turns on when a measurement is started, and turns off 
when the sample is manually stopped in Survey mode or when 
the unit is turned off from Hygiene Mode. 

If liquid or other objects are pulled into the inlet port filter, the 
monitor will detect the obstruction and shut down the pump 
immediately. The alarm will be activated and a flashing error 
message "Pump" will be also displayed on the LCD display . 

The user should acknowledge the pump shut off condition by 
clearing the obstruction and pressing the [ Y/+] key to re-start 
the pump. 

The pump stall threshold is set in the special Diagnostic Mode 
(Section 8). 
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2.8 Back Light 

The LCD display is equipped with an LED back light to assist 
in reading the display under poor l ighting conditions. Pressing 
and holding the [N/-] key for one second in normal operation 
can tum on the backlight. The backlight can be turned off by 
pressing [N/-] a second time. If the [N/-] key is not pressed, the 
back light will  be turned off automatically after a pre­
programmed time-out period to save power. 

In addition, the ambient light is sensed and the back light will 
be turned on automatically if the ambient l ight is below a 
threshold level. The back light is turned off automatically when 
the ambient light exceeds the threshold level. 

See Section 8 for instructions on how to set the light threshold 
level. 

Note: The LED backlight consumes about 20-30% of the total 
average current, when the instrument is idle or not taking a 
measurement. 
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2.9 Datalogging 

During datalogging, the MiniRAE 2000 Portable VOC monitor 
flashes a superscript "L", on the display to indicate that 
datalogging is enabled. The monitor stores the time stamp, 
sample number, and measured gas concentration at the end of 
every sample period (when data logging is enabled). In addition, 
the following information are stored: user ID, site ID, serial 
number, last calibration date, and alarm limits. All data are 
retained (even after the unit is turned off) in non-volatile 
memory so that it can be down loaded at a later time to a PC. 

Datalogging event 

When Datalogging is enabled, measurement readings are being 
saved. These data are stored in "groups" or "events. A new 
event is created and stored each time the monitor is turned on, 
or a configuration parameter is changed, or datalogging is 
interrupted (e.g. Communication with PC during Hygiene 
mode). Information, such as start time, user ID, site ID, gas 
name, serial number, last calibration date, and alarm limits will 
be recorded. 

Datalogging sample 

After an event is recorded, the unit records a shorter form of the 
data. This data contains: the sample number, time (hour/minute) 
and gas concentration. 
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3. OPERATION OF ACCESSORIES 

The accessories for the MiniRAE 2000 include : 

• An A C Adapter (Battery Charger) 

• Alkaline battery holder 

• Water Trap Filter 

Optional Accessories : 

• Dilution Fitting 

• Calibration adapter 

• Calibration regulator and Flow controller 

• Organic Vapor Zeroing kit 
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3 . 1  Standard Kit and Accessories 

1) AC Adapter (Battery Charger) 

WARNING 

To reduce the risk of ignition of hazardous atmospheres, 
recharge battery only in area known to be non-hazardous. 
Remove and replace battery only in area known to be non­
hazardous. 

Ne charger les batteries que dans emplacements designes 
non-dangereuses. 

A battery charging circuit is built into the MiniRAE 2000 
monitor. It only needs a regular AC to 1 2  V DC adapter (wall 
mount transformer) to charge the monitor. 

To charge the battery inside the MiniRAE 2000 monitor: 

1 .  Power off the Monitor. 

2. Connect the AC adapter (or the optional automotive charging 
adapter) to the DC jack on the MiniRAE 2000 monitor. If the 
unit was off, it will automatically turn on. 

3 .  The first message displayed will be "Deep discharge?" The 
unit will ask this question for three times . If the user wants to 
discharge the battery pack, affirm this query with the [Y/+ ] 
key, otherwise the unit will move on to the charge mode 
directly. 

3-2 



OPERATION OF ACCESSORIES 

4. While charging, the display message will alternate between 
"Charging" and "Bat=x.xV" (x.x is the present battery 
voltage) . The LED should be red in color when charging. 

0 ( ____ ) 

Charging 
ON 

(MoDE) 

5. When the battery is fully charged, the LED will change from 
red to green and the message "Fully charged" will appear on 
the display. After the battery is fully charged, the unit will  
enter the "trickle charge" mode . In which, the red LED will 
tum on for several seconds every minute, to maintain the full 
charge. 

A completely discharged MiniRAE 2000 monitor will be 
charged to full capacity within 1 0  hours. The battery will be 
drained slowly even if the monitor is turned off. If the monitor 
has not been charged for 7- 1 0  days, the battery voltage will be 
low. 

The factory-supplied battery is designed to last for 1 0  hours of 
normal operation (no alarm, no back light condition), for a new 
battery under the best condition. As the battery becomes older 
or is subject to adverse conditions (such as cold ambient 
temperature), the battery capacity will be reduced significantly. 
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2) Alkaline Battery Holder 

An alkaline battery holder is supplied with each MiniRAE 
2000. It accepts four AA size alkaline batteries and can be used 
in place of the Ni-MH or Ni-Cd battery pack to provide 
approximately 12-14 hours of operation. The adapter is intended 
to be used in emergency situations when there is no time to 
charge the Ni-Cd or Ni-MH battery pack. 

To install the adapter, remove the cover of the battery 
compartment. Remove the Ni-Cd or Ni-MH battery pack from 
the battery compartment and replace with the alkaline battery 
adapter. Replace the battery compartment cover. 

The internal charging circuit is designed to prevent damage to 
alkaline batteries and the charging circuit when alkaline 
batteries are installed inside the monitor. 

Note: The AA Alkaline battery adapter supplied by RAE 
Systems Inc. is intrinsically safe ! 

3) Water Trap Filter 

The water trap filter is made of PTFE (Teflon®) membrane with 
a 0.45 micron pore size to prevent water from being sucked into 
the sensor manifold, which would cause extensive damage to 
the monitor. It will also remove any dust and other particles 
from entering the monitor and prolong the operating life of the 
sensor. To install the water trap, simply insert it to the front of 
the inlet tube of the MiniRAE 2000 monitor . 
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3.2 Optional Accessories 

1) Dilution Fitting 

The user may wish to install a dilution fitting on the inlet to 
dilute the gas samples. One application for a dilution fitting is to 
measure organic gas when the concentration exceeds the upper 
limit of the sensor range. 

Make sure to set the dilution ratio in the programming mode 
(see Section 4.7.9) so that the correct gas reading will be 
displayed when the dilution fitting is used. 

WARNING: To use a dilution fitting, the user must have 
the monitor located in a clean atmosphere outside the 
confined space and use a remote access probe or Tygon 
tubing to measure the gas concentration inside the confined 
space. 

2) Calibration Adapter 

The calibration adapter for the MiniRAE 2000 is a simple 6-
inch Tygon tubing with a metal adapter on one end. During 
calibration, simply insert the metal adapter into the regular gas 
inlet probe of the MiniRAE 2000 and the tubing to the gas 
regulator on the gas bottle. 
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3) Calibration Regulator and Flow Controller 

The Calibration Regulator and Flow controller is used in the 
calibration process. It regulates the gas flow rate from the Span 
gas cylinder into the gas inlet of the MiniRAE 2000 monitor 
during calibration process. The maximum flow rate allowed by 
the flow controller is about 0.5L/min (500 cc per min.). 
Alternatively, a Demand-flow Regulator or a Tedlar gas bag 
may be used to match the pump flow precisely. 

4) Organic Vapor Zeroing kit (Charcoal filter) 

The Organic Vapor Zeroing Kit is used for filtering organic air 
contaminants that may affect the zero calibration reading. To 
use the Organic Vapor Zeroing Kit, simply connect the filter to 
the inlet port of the MiniRAE 2000. 
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4. PROGRAMMING OF MINIRAE 2000 

The MiniRAE 2000 Monitor is built with a microcomputer to 
provide programming flexibility. Authorized users can re­
calibrate the monitor, change the alarm limits, change site ID, 
user ID, lamp type, and real time clock, etc. 

Programming is menu-driven to provide intuitive end-user 
operation. The display shows the menu options and the key pad 
used for menu selection and data entry. 
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4.1  Programming Mode 

The programming mode allows the users to change the setups in 
the monitor, calibrate the monitor, modify the sensor 
configuration and enter user information, etc. The 
programming mode has four menu items. Each menu item 
includes several sub-menus to perform additional programming 
functions. Appendix A shows a more detailed menu tree 
structure. 

Programming Menu 

Calibrate/Select Gas? 

Change Alarm Limits? 

Change Datalog? 

Change Monitor Setup? 

Once inside the programming mode, the LCD will display the 
first menu. Each subsequent menu item can be viewed by 
pressing the [N/-] repeatedly until the desired menu is 
displayed. To enter the sub-menu of a particular menu, press 
[Y/+] key, the sub-menu will be displayed. 

Return to Operation mode: To exit the programming mode 
and return to operation, press the [MODE] key once at any of 
the programming menu displays. 
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4.2 Keys for Programming Mode 

The three keys perform a different set of functions during the 
programming mode as summarized below. 

Key 

[MODE] : 

[Y/+] : 

[N/-] : 

Function in Programming Mode 

Exit menu when pressed momentarily or 
exit data entry mode when pressed and held 
for 1 second 

Increase alphanumerical value for data entry 
or confirm (yes) for a question 

Decrease alphanumerical value for data 
entry or deny (no) for a question 
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4.3 Entering into Programming Mode 

1 .  Tum on the MiniRAE 2000 monitor and wait for the 
"Ready .. " message or the instantaneous reading display 
"0.0 ppm" message displayed. 

2 .  Press and hold down both [N/-] and [MODE] keys for three 
seconds to enter programming mode. This delay is to 
prevent the user from entering programming mode by 
accident. 

3 .  The first menu item "Calibrate/select Gas?" will be 
displayed. 

4. Release both [MODE] and [N/-] keys simultaneously to 
start the programming mode 

5 .  Press [N/-] key to scroll to the next menu item of the 
programming menu. Press [Y /+] key to select the displayed 
menu item. 

The following Sections 4.4 - 4 .7 describe the details of each 
menu options. 
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4.4 Calibrate and Select Gas 

WARNINGS 

The calibration of all newly purchased RAE Systems 
instruments should be tested by exposing the sensor(s) to 
known concentration calibration gas before the instrument 
is put into service for the first time. 

For maximum safety, the accuracy of the MiniRAE 2000 
should be checked by exposing it to known concentration 
calibration gas before each day's use. 

I.n the first menu of the programming mode, the user can 
perform functions such as calibration of the MiniRAE 2000 
Monitor, select default cal memories, and modify cal memories 
(see Table 4.4). 

Table 4.4 

Calibrate/Select Gas Sub-Menu 

Fresh Air Cal? 

Span Cal? 

Select Cal Memory? 

Change Span Value? 

Modify Cal Memory? 

Change Correction Factor? 

Calibrating the MiniRAE 2000 monitor is a two-point process 
using "fresh air " and the standard reference gas (also lq:lown as 
span gas). First a "Fresh air" calibration, which contains no 
detectable VOC (0.0 ppm), is used to set the zero point for the 
sensor. Then a standard reference gas that contains a known 
concentration of a given gas is used to set the second point of 
reference. 
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Note: The span value must be set prior to calibrating for fresh 
a1r or span. 

The user can store calibrations for up to 8 different 
measurement gases. The default gas selections are as follows: 

Cal Memory #0 . . . . .  . Isobutylene 

Cal Memory # 1 . . . . . .  Hexane 

Cal Memory #2 . . . . . .  Xylene 

Cal Memory #3 . . . . . .  Benzene 

Cal Memory #4 . . . . . .  Styrene 

Cal Memory #5 . . . . . . Toluene 

Cal Memory #6 . . . . . .  Vinyl Chloride 

Cal Memory #7 . . . . . .  Custom? 

Memory #0 functions differently than the other 7 memories. For 
Memory #0, isobutylene is always the calibration gas. When the 
gas is changed in Memory #0 to one of 1 00 other 
preprogrammed chemicals or to a user-defined custom gas, a 
correction factor is applied to all the readings. During 
calibration, the unit requests isobutylene gas and displays the 
isobutylene concentration immediately following calibration, 
but when the unit is returned to the normal reading mode, it 
displays the selected gas and applies the correction factor. 

The other 7 cal memories require the same calibration gas as the 
measurement gas. These memories may also be modified to a 
preprogrammed chemical or to a user-defined custom gas. In 
the gas library, only the gases that can be detected by the 
installed UV lamp will actually be displayed. Note that although 
the correction factor for the new gas will be displayed and can 
be modified, this factor is not applied when Memories # 1 -7 are 
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used. Therefore the factor will not affect the readings in these 
memones. 

Once each of the memories has been calibrated, the user can 
switch between the calibrated gases by changing the cal 
memory without the need to recalibrate. Or the user can switch 
the measurement gas in Memory #0 and the appropriate 
correction factor will automatically be applied without the need 
to recalibrate. If the gas is changed in Memories # 1 -7, it is 
necessary to recalibrate. 

To change a default gas from the list above to a library or 
custom gas, first go to Select Cal Memory (Section 4.4.3) and 
then proceed to Modify Cal Memory (Section 4.4.5) to enter the 
desired gas. If the desired compound does not appear in the 
preprogrammed library, the user can use the Custom_ VOC 
entry in the library, or the name and correction factor of any of 
the existing compounds can be changed as described in Section 
4.4 .5 .  A list of some 300 correction factors is given in Technical 
Note 1 06, available at the website www.raesystems.com. 
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4.4. 1 Fresh Air Calibration 

This procedure determines the zero point of the sensor 
calibration curve. To perform a fresh air calibration, use the 
calibration adapter to connect the MiniRAE 2000 to a "fresh" 
air source such as from a cylinder or Tedlar bag (option 
accessory). The "fresh" air is clean dry air without any organic 
impurities. If such an air cylinder is not available, any clean 
ambient air without detectable contaminant or a charcoal filter 
can be used. 

1 .  The first sub-menu shows: "Fresh air Cal?" 

2. Make sure that the MiniRAE 2000 is connected to one of 
the "fresh" air sources described above. 

3 . Press the [Y/+] key, the display shows "zero in progress" 
followed by "wait. ." and a countdown timer. 

After about 1 5  seconds pause, the display will show the 
message "update data . . .  zeroed . . .  reading = X.X ppm . . .  " Press 
any key or wait about 20 seconds, the monitor will return back 
to "Fresh air Calibration?" submenu. 

4-8 



PROGRAMMING 

4.4.2 Span Calibration 

This procedure determines the second point of the sensor 
calibration curve for the sensor. A cylinder of standard 
reference gas (span gas) fitted with a 500 cc/min. flow-limiting 
regulator or a flow-matching regulator is the simplest way to 
perform this procedure. Choose the 500 cc/min. regulator only 
if the flow rate matches or slightly exceeds the flow rate of the 
instrument pump. Alternatively, the span gas can first be filled 
into a Tedlar Bag, or delivered through a demand-flow 
regulator. Connect the calibration adapter to the inlet port of the 
MiniRAE 2000 Monitor, and connect the tubing to the regulator 
or Tedlar bag. 

Another alternative is to use a regulator with >500 cc/min flow 
but allow the excess flow to escape through a T or an open tube. 
In the latter method, the span gas flows out through an open 
tube slightly wider than the probe, and the probe is inserted into 
the calibration tube. 

Before executing a span calibration, make sure the span value 
has been set correctly (see next sub-menu). 

1. Make sure the monitor is connected to one of the span gas 
sources described above. 

2 .  Press the [Y/+] key at the "Span Cal?" to start the 
calibration. The display shows the gas name and the span 
value of the corresponding gas. 

3 .  The display shows "Apply gas now!"  Tum on the valve of 
the span gas supply . 
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4. Display shows "wait. . . .  30" with a count down timer 
showing the number of remaining seconds while the 
monitor performs the calibration. 

5 .  To abort the calibration, press any key during the count 
down. The display shows "Aborted !"  and return to "Span 
Cal?" sub-menu. 

6. When the count down timer reaches 0, the display shows the 
calibrated value. 

Note: The reading should be very close to the span gas 
value. 

7 .  During calibration, the monitor waits for an increased signal 
before starting the countdown timer. If a minimal response 
is not obtained after 35 seconds, the monitor displays "No 
Gas ! "  Check the span gas valve is on and for lamp or sensor 
failure before trying again. 

8 .  The calibration can be started manually by pressing any key 
while the "Apply gas now!"  is displayed. 

9. After a span calibration is completed, the display will show 
the message "Update Data Span Cal Done ! Tum Off Gas." 

1 0 . Tum off the flow of gas. Disconnect the calibration adapter 
or Tedlar bag from the MiniRAE 2000 Monitor. 

1 1 . Press any key and it returns back to "Span Gas Cal?" 

4- 1 0  



PROGRAMMING 

4.4.3 Select Cal Memory 

This function allows the user to select one of eight different 
memories for gas calibration and measurement. For Memories 
# 1 -7, the calibration and measurement gas is the same and no 
correction factor is applied. For Memory #0, the calibration gas 
is always isobutylene and the measurement gas may be 
different, in which case the correction factor for that gas is 
automatically applied. The default gas selections are listed in 
Section 4.4 

1 .  "Select Cal Memory?" is the third sub-menu item in the 
Calibration sub-menu. Pressing the [Y/+] key, the display 
will show "Gas =" gas name followed by "Mem # x?" 

2. Press [N/-] to scroll through all the memory numbers and 
the gas selections respectively. Press [Y/+] to accept the 
displayed Cal Memory number. 

3 .  After the [Y/+] key is pressed, the display shows "Save?" 
Press [Y/+] key to save and proceed. Press [N/-] to discard 
the entry and advance to the next sub-menu. 

4. If the gas in a newly selected Cal Memory number is not 
calibrated, the display shows "CF= x.xx". A correction 
factor with the value "x.xx" will be applied. 

5 .  I f  the gas of  a newly selected cal memory number has been 
calibrated previously, the display shows "Last calibrated 
xx/xx/xx". 
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4.4.4 Change Span Value 

This function allows the user to change the span values of the 
calibration gases. 

1 .  "Change Span Value?" is the fourth sub-menu item in the 
Calibration sub-menu 

2 . Press [Y/+] , display shows the gas name and the span value. 
A cursor will blink at the first digit of the Span value. To 
modify the span gas value, go to Step 3 .  Otherwise, press 
and hold the [MODE] key for 1 second to accept the 
previously stored span gas value and move to the next sub­
menu. 

3 .  Starting from the left-most digit of the span gas value, use 
the [Y/+] or [N/-] key to change the digit value and press 
[MODE] key momentarily to advance to next digit. Repeat 
this process until all digits are entered. Press and hold the 
[MODE] for 1 second to exit. 

4. The display shows "Save?" To accept the new value, press 
the [Y/+] key. Press the [N/-] key or the [MODE] key to 
discard the change and move to the next sub-menu. 
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4.4.5 Modify Cal Memory 

If the current cal memory number selected is not memory 0, 
users will be prompted whether to modify the settings of the 
selected cal memory . Press [ Y  /+] to modify the cal memory and 
[N/-] to go to the next sub-menu. 

Once [ Y  /+] is pressed the LCD display will show the current 
memory number, current Gas selected and prompt user for 
acceptance of current gas selected. 

1 .  Press [N/-] to modify the gas selection if desired. Or press 
[Y/+] key to skip the change of gas selection, and proceed to 
the next sub-menu. 

2. After pressing [N/-] , display shows "Copy gas from 
library?" Press [ Y/+] to accept or [N/-] for the next sub­
menu, "Enter Custom gas?" 

3 .  I n  the "Copy gas from library" submenu, use [ Y/+] and [N/-
1 keys to scroll through the selections in the library. Press 
[MODE] key momentarily to select the gas. The display 
shows "Save?" Press [ Y/+] to save or [N/-] to discard the 
changes and proceed to next sub-menu. 

4. In the Custom gas sub-menu, the user can enter the gas 
name. Press the [ Y/+] or [N/-] key to cycle through all 26 
letters and 10 numerals. Press the [MODE] key 
momentarily to advance to the next digit. The flashing digit 
will move to the next digit to the right. Repeat this process 
until all digits (up to 8 digits) of the custom gas name is 
entered. 

Press and hold the [MODE] key for 1 second to exit the name 
entry mode. The display will show "Save?" Press [Y  /+] to save 
the entry, or [N/-] to discard the changes. 
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4.4�6 Change Correction Factor 

This function allows the user to change the Correction Factor of 
the standard calibration gas (only for Cal Memory #0). 

1 .  "Change Correction Factor?" is the sixth sub-menu in the 
Calibration sub-menu. 

2 . Press [Y/+] key. Display shows the gas name, then the 
correction factor. 

A cursor blinks at the left-most digit of the correction factor. 
If user wants to modify the correction factor, go to Step 3 .  
Otherwise, press and hold the [MODE] key for 1 second to 
accept the previously stored correction factor value and 
return to the first sub-menu of the calibrate/select gas menu. 

3 .  Starting from the left-most digit of  the correction factor, use 
[Y/+] or [N/-] key to change the digit value and press 
[MODE] key momentarily to advance to the next digit, the 
cursor will  move to the next digit to the right. Repeat this 
process until all digits are entered. Press and hold the 
[MODE] for 1 second to exit. 

4. The display shows "Save?" To confirm the new value, 
press [ Y/+] to accept the change. Press [N/-] or [MODE] to 
discard the change and return to the first sub-menu, 
Calibrate and Select Gas. 
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4.5 Change Alarm Limits 

In this menu, the user can change the high and low alarm limits, 
the STEL limit and the TWA limit (see Table 4.5 below). Press 
the [Y/+] key and the display shows the current gas selected 
followed by the first sub-menu item below. 

Table 4.5 

Alarm Limit Sub-Menu 

Change High Alarm limit? 

Change Low Alarm limit? 

Change STEL limit? 

Change TWA limit? 

1. Scroll through the Alarm Limit sub-menu using the [N/-] 
key until the display shows the desired l imit to be changed, 
e.g. ,"High limit?", "STEL limit?", etc. 
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2. Press the [Y/+] key to select the desired limit and the 
display shows a flashing cursor on the left-most digit of the 
previously stored alarm limit. 

0 ( _ _....) 

0 0 1 0 . 0  
ON 

(MooeJ 

3 .  To modify this limit value, use the [ Y/+] or [N/-] key to 
change the digit value and press the [MODE] key 
momentarily to advance to the next digit. The flashing digit 
will move to the next digit to its right. Repeat this process 
until the new limit value is entered. Press and hold the 
[MODE] key for 1 second to exit data entry mode . 

4. If there is any change to the existing value, the display 
shows "Save?" Press [Y/+] to accept the new value and 
move to the next sub-menu. Press [N/-] to discard the 
changes and move to the next sub-menu. 

4- 1 6  



PROGRAMMING 

4.5. 1 Change Low Alarm Limit 

The second sub-menu item in the Alarm Limit sub-menu allows 
the user to change the Low Alarm limit. The LCD displays 
"Low limit?" To change Low Alarm limit, press [Y/+] key, or 
Press [N/-] key advance to next sub-menu in Table 4 .5 .  

1. Press [Y/+] and the display will show a flashing cursor on 
the left-most digit of the previously stored Low alarm limit. 

2. To modify this limit value, use the [Y/+] or [N/-] key to 
change the digit value and press the [MODE] key 
momentarily to advance to the next digit. The flashing digit 
will move to the next digit to its right. Repeat this process 
until the new limit values is entered. Press and hold the 
[MODE] key for 1 second to exit data entry mode. 

3 .  If there is any change to the existing value, the display 
shows "Save?" Press [Y/+] to accept the new value and 
move to the next sub-menu. Press [N/-] to discard the 
changes and move to the next sub-menu. 
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4.5.2 Change STEL Limit 

This sub-menu item allows the user to change the STEL limit. 
The display shows "STEL limit?" 

1 .  Press the (Y /+] key and the display will show a flashing 
cursor on the left-most digit of the previously stored STEL 
limit. 

2. To modify this limit value, use the [ Y/+] or [N/-] key to 
change the digit value and press the [MODE] key 
momentarily to advance to the next digit. The flashing digit 
will move on to next digit to its right. Repeat this process 
until the new limit values is entered. Press and hold the 
[MODE] key for 1 second to exit data entry mode. 

3 .  If there is any change to the existing value, the display 
shows "Save?" Press [Y/+] to accept the new value and 
move to the next sub-menu. Press [N/-] to discard the 
changes and move to the next sub-menu. 

4- 1 8  



PROGRAMMING 

4.5.3 Change TWA Limit 

This sub-menu item allows the user to change the TWA limit. 
The LCD displays "TWA limit?" 

1 .  Press [ Y  /+] and the display will  show a flashing cursor on 
the left-most digit of the previously stored TWA limit. 

2. To modify this limit value, use the [ Y/+] or [N/-] key to 
change the digit value and press the [MODE] key 
momentarily to advance to the next digit. The flashing digit 
will move on to next digit to its right. Repeat this process 
until the new l imit values is entered. Press and hold the 
[MODE] key for 1 second to exit data entry mode. 

3 .  If there is any change to the existing value, the display 
shows "Save?" Press [ Y/+] to accept the new value and 
move to the next sub-menu. Press [N/-] to discard the 
changes and move to the next sub-menu. 
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4.6 Change Datalog 

The MiniRAE 2000 monitor calculates and stores the 
concentration and ID of each sample taken. In the datalog sub­
menu, a user can perform the tasks and functions shown below. 

Datalog Sub-Menu 

Reset Peak/Minimum? 

Clear Data? 

Change Data Period? 

Change Average Type? 
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4.6 . 1  Reset Peak 

This function will reset the peak and minimum stored in the 
data memory. Note : this function will not clear the STEL or 
TWA data. 

1 .  "Reset Peak?" is the first sub-menu item in the Datalog sub­
menu (Table 4.6). 

2 .  Press the [Y/+] key to reset the Peak/Minimum Values. The 
display shows "Are You Sure?" 

3 .  Pressing the [Y/+] key again will reset the values .  The 
display shows "Peak/Minimum Cleared" and moves to the 
next submenu. 

4. Press the [N/-] or [MODE] key to exit without resetting the 
values and move to the next sub-menu. 
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4.6.2 Clear Data 

This function will erase all data stored in the non-volatile 
datalog memory. Note: This function does not change STEL, 
TWA, Peak, Minimum and run time values, which are stored in 
the regular data memory . 

1. "Clear Data?" is the third sub-menu item in the Datalog sub­
menu. 

2. Press the [ Y/+] key to clear the datalog memory. The 
display shows "Are you sure?" 

3 .  Press the [Y/+] key again to confirm erasure of all the 
datalog memory. 

4. Press the [N/-] or [MODE] key to exit without clearing the 
datalog memory and move to the next datalog sub-menu. 
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4.6.3 Change Data Period 

The datalog period can be programmed from 1 to 3 ,600 seconds 
( 1  hour) . 

1 .  "Change Data Period?" is the fifth sub-menu item in the 
Datalog sub-menu. 

2.  Press the [ Y/+] key and the display shows "Datalog Period 
= XXXX" with the left-most digit flashing, where "XXXX" 
is the previously stored data log period. 

4. To modify this period, starting from the left-most digit, use 
the [Y/+] or [N/-] key to change the digit value and press the 
[MODE] key momentarily to advance to the next digit. The 
flashing digit will move to the next digit to the right. Repeat 
this process until all 4 digits of the new period are entered. 
Press and hold the [MODE] key for 1 second to exit data 
entry mode. 

5 .  I f  there is any change to the existing value, the display will 
show "Save?" Press [Y/+] to accept the new value or [N/-] 
to discard the changes and move to the next sub-menu. 
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4.6.4 Change Average Type 

The user can select either an 8-hour Time Weighted Average 
(TWA) or a running Average. The running average is simply 
the average of all instantaneous ( ! -second) readings since the 
measurement was started. This average may increase or 
decrease with time depending on the readings. The TWA is a 
cumulative value used to estimate the fraction of the 8-hour 
limit to which the user has been exposed since the start of the 
measurement. This value can only increase or remain constant, 
never decrease. Refer to Technical Note 1 1 9 for more 
information on how TWA is calculated. 

1 .  "Change Average Type?" is the sixth sub-menu in the 
Datalog sub-menu. 

2 .  Press the [ Y/+] key to enter the function. 

3 .  The display will show "Running Average?" or " Time 
Weighted Average?" depending on the current average type. 

4 .  Press [N/-] key to toggle between the average types. Press 
[Y/+] key to select the displayed average type. 

5 .  If there is any change to the existing setting, the display 
shows "Save?" Press [ Y/+] to save the change. Press [N/-] 
or [MODE] to discard the change and return to the first sub­
menu. 
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4. 7 Change Monitor Setup 

Several monitor specific variables can be changed in this menu. 
The following is a list of configuration data that can be 
modified by the user. 

Monitor Setup Sub-Menu Diagnostic Mode 

Change Operation Mode? " 

Change Site ID? Change Unit ID? 

Change User ID? Change Host ID? 

Change Alarm Mode? " 

Change User Mode? " 

Change Date? " 

Change Time? " 

Change Lamp? " 

Change Pump Duty Cycle? " 

Change Unit? " 

Change Dilution Ratio? " 

Change Output? " 

Change DAC Range? " 

Set Temperature Unit? " 
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4. 7 . 1 Change Operation Mode 

MiniRAE 2000 supports two operation modes: Survey and 
Hygiene mode. 

Survey mode: Manual start/stop of measurements and display 
of certain exposure values. 

Hygiene mode: Automatic measurements, running and 
datalogging continuously and calculates additional exposure 
values. 

1 .  "Change Op Mode?" is the first sub-menu item in the 
Monitor Setup menu (Table 4.7) .  

2 .  Press the [Y/+] key and the display shows the current user 
mode: "Op Mode = current mode?" 

3 .  Press the [Y /+] key to accept the currently displayed 
operation (Op) mode. Press [N/-] to toggle to the other 
operation mode. Press [MODE] to exit this sub-menu and 
move to the next monitor setup sub-menu. 

4. When changing Op mode from Hygiene to Survey, the 
display shows the additional message "Warning ! Exit 
Hygiene?" to prevent accidental exit from Hygiene mode. 
Press the [Y/+] key to acknowledge. 

5 .  I f  there i s  any change to the existing setting, the display will 
show "Save?" Press the [Y/+] key to accept or the [N/-] key 
to discard and move to the next sub-menu. 

Note: If a new Op Mode is saved, the display shows "Op Mode 
changed! ! " when exiting the programming mode. 
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4. 7 .2  Change Site ID 

The user can enter an 8-digit alphanumeric site ID in the 
programming mode . This site ID will be included in the datalog 
report. 

1 .  "Change Site ID?" is the second sub-menu item in the 
Monitor Setup menu (Table 4.7). 

2 .  Press the [Y/+] key and the display shows the current site 
ID: "Site ID = xxxxxxx" with the left most digit flashing. 

3 .  Press the [Y/+] or [N/-] key to cycle through all 26 letters 
and 1 0  numerals .  Press [MODE] momentarily to advance to 
the next digit. The flashing digit will move to the next digit 
to the right. Repeat this process until all 8 digits of the new 
site ID are entered. 

4. Press and hold the [MODE] key for 1 second to exit the 
data entry mode. 

5 .  If there is any change to the existing site ID, the display 
shows "Save?" Press the [Y/+] key to accept the new site 
ID. Press the [N/-] key to discard the change and move to 
the next sub-menu. 
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4.7 .3 Change User ID 

The user can enter an 8-digit alphanumeric user ID in the 
programming mode. This user ID will be included in the datalog 
report. 

1 .  "Change User ID?" is the third sub-menu item the Monitor 
Setup menu. 

2. Press the [ Y/+] key and the display shows the current user 
ID: "User ID = xxxxxxxx" with the left most digit flashing. 

3 .  Press the [Y/+] or [N/-] key to cycle through all 26 letters and 
1 0  numerals. Press [MODE] momentarily to advance to the 
next digit. The flashing digit will move to the next digit to 
the right Repeat this process until all 8 digits of the new 
user ID are entered. 

4. Press and hold the [MODE] key for 1 second to exit the 
data entry mode . 

5 .  If there is any change to the existing user ID, the display 
shows "Save?" Press the [Y/+] key to accept the new user 
ID. Or press the [N/-] key to discard the changes and move 
to the next sub-menu. 
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4.7.4 Change Alarm Mode? 

There are two different alarm modes: Latched and Automatic 
Reset (Auto Reset) in the MiniRAE 2000 that can be selected 
from the programming menu. 

1 .  "Change Alarm Mode?" is the fourth sub-menu item in the 
Monitor Setup menu. 

2. Press the [Y/+] key; the display shows the current alarm 
mode. 

3 .  Press the [Y /+] key to accept the currently displayed alarm 
mode. Press [N/-] key to toggle to the other alarm mode. 
Press [MODE] to exit this sub-menu and move to the next 
monitor setup sub-menu. 

4. If there is any change to the existing setting, the display wil l  
show "Save?" Press [Y/+] to save the change. Press [N/-] or 
[MODE] to discard the change and move to the next sub­
menu. 
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4.7.5 Change User Mode 

There are two different user modes: Display and Program that 
can be selected from the programming menu. 

1 .  "Change User Mode?" is the fifth sub-menu item in the 
Monitor Setup menu (Table 4.7). 

2. Press the [Y/+] key; the display shows the current user 
mode selected. 

3. Press the [Y /+] key to accept the currently displayed user 
mode. Press [N/-] key to toggle to the alternate user modes. 
Press [MODE] to exit this sub-menu and move to the next 
monitor setup sub-menu. 

4. If there is any change to the existing selection, the display 
shows messages "Program change" and "Are you sure?" 
Press [ Y/+] to confirm the change or press [N/-] or 
[MODE] to discard the changes and move to the next sub­
menu. 

CAUTION: If the user mode is changed to Display mode, the 
user can no longer enter the programming mode. Therefore, the 
user can not change the user mode back to Program mode in 
normal mode. 

To restore the user mode back to Program mode, tum the unit 
off and back on in Diagnostic Mode. Next enter Program mode 
by holding the [MODE] and [N/-] keys for three seconds. Enter 
the password at the prompt (the default is 0000). Once program 
mode is entered, go to the "Change Monitor Setup" I "Change 
User Mode" and change the mode back to Program. 

An alternative way to change Display mode back to Program 
mode is through the PC and the ProRAE-Suite software. 
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4.7 .6 Change Date 

The MiniRAE 2000 monitor is equipped with a real time clock 
(R TC). The user can enter the correct date and time (see 4. 7.  7) 
for the real time clock. 

1 .  "Change Date?" is the sixth sub-menu item in the Monitor 
Setup menu. 

2 .  Press [Y/+] and the display shows the current date "mm I 
dd I yy" with the left most digit of the date flashing. 

5 .  To modify this value, use the [Y/+] or [N/-] key to change 
the digit value and press the [MODE] key momentarily to 
advance to the next digit. The flashing digit will move on to 
next digit to its right. Repeat this process until the new date 
and time values are entered. Press and hold the [MODE] 
key for 1 second to exit data entry mode. 

4. If there is any change to the existing value, the display 
shows "Save?" Press [ Y/+] to confirm the new value or 
press [N/-] or [MODE] to discard the changes and move to 
the next sub-menu. 
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4. 7.  7 Change Time 

To change the time in the RTC of the MiniRAE 2000: 

1 . "Change Time?'' is the seventh sub-menu item 1n the 
Monitor Setup menu. 

2. Press [Y/+] and the display shows the current time in the 
24-hour format "hh : mm" with the left most digit of the 
time flashing. 

3 .  To modify this value, use the [Y/+] or [N/-] key to change 
the digit value and press the [MODE] key momentarily to 
advance to the next digit. The flashing digit will move on to 
next digit to its right. Repeat this process until the new date 
and time values are entered. Press and hold the [MODE] 
key for 1 second to exit data entry mode. 

4. If there is any change to the existing value, the display 
shows "Save?" Press [ Y/+] to confirm the new value or 
press [N/-] or [MODE] to discard the changes and move to 
the next sub-menu. 
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4.7.8 Change Lamp 

There are three UV lamps with different photon energies 
available for the PID sensor: 9.8 eV, 10.6 eV and 11.7 eV. The 
user can select any one of the lamps from the programming 
mode. 

1 .  "Change Lamp Type?" is the eighth sub-menu item in the 
Monitor Setup menu (Table 4.7). 

2 .  Press the [Y/+] key; the display shows the current PID lamp 
selection. 

3 .  Press the [Y/+] key to accept the currently displayed lamp. 
Press [N/-] key to scroll through the sub-menu for other 
lamp selections. Press [MODE] to exit this sub-menu and 
return to the next sub-menu in Table 4 .7 .  

4 .  If there is any change to the existing selection, the display 
will show "Save?" Press [ Y/+] to save the new selection or 
press [N/-] or [MODE] to discard the change and return to 
the next sub-menu in Table 4.7 .  
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4.7.9 Change Unit 

User can change the display and datalog unit from parts per 
million (ppm) to milli-gram per cubic meter (mg/m3). 

1 .  "Change Unit?'' is the ninth sub-menu item in the Monitor 
Setup sub-menu. -

2. Press the (Y/+] key, the display should show the current unit 
"Display Unit = ppm?" or "Display Unit = mg?'' 

3 .  Press [Y/+] key to  accept the currently displayed unit. Press 
(N/-] key to toggle to the other unit. Press [MODE] key to 
exit this sub-menu. 

4. If there is any change to the existing selection, press [Y/+] 
to confirm the new selection or press [N/-] or [MODE] to 
discard the changes and move to the next sub-menu. 

Caution: 

1. The correction factor in the gas library is calculated 
based on "ppm" unit. If "mg" unit is selected, the built­
in correction factor library is not valid. 

2. No automatic conversion between "ppm" and "mg/m3" 
reading is performed by the monitor. 

3 . When the unit name is changed from "ppm" to "mg", 
the unit must be recalibrated with the span gas 
concentration entered in mg/m3• The converse rule 
applies when the unit is changed from "mg" to "ppm". 
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4. 7 . 1  0 Change Dilution Ratio 

If a dilution system is used upstream of the MiniRAE 2000 inlet 
port, the user can enter the dilution ratio (from 1 to 1 0) to 
compensate the readings. The unit will then display the actual 
concentration of the gas before dilution. The dilution ratio 
should be 1 in normal operation where no dilution gas is applied 
to the sample gas. Dilution improves accuracy and l inearity 
when the concentrations are above a few thousand ppm. 

1 .  "Change Dilution Ratio?" is the tenth sub-menu item in the 
Monitor Setup menu. 

2 .  Press the [Y/+] key; the display shows the current dilution 
ratio : "Dilution Ratio = xx" with the left most digit flashing. 

3 .  Press the [Y/+] or [N/-] key to increase or decrease the 
value of the digit. Press [MODE] momentarily to advance 
to the next digit. The flashing digit will move to the next 
digit to the right. Repeat this process until both digits of the 
new dilution ratio are entered. 

4. Press and hold the [MODE] key for 1 second to exit the 
data entry mode and move to the next sub-menu. 

5 .  If there is any change to the existing dilution ratio, the 
display shows "Save?" Press [ Y/+] to confirm the new value 
or press [N/-] or [MODE] to discard the changes and move 
to the next sub-menu. 
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4. 7 . 1 1 Change Output? 

There are two different external output options : DAC (Analog 
output) and Alarm in the MiniRAE 2000 that can be selected 
from the programming menu. The alarm output can be used to 
connect to the optional vibration alarm (vibrator) only. The 
analog output, which is proportional to the gas concentration, 
can be connected a chart recorder or can be queried by a 
computer to download data in real time (see Technical Note 
1 4 1 ) . 

1 . "Change External Output?" is the eleventh sub-menu item 
in the Monitor Setup menu. 

2 .  Press the [ Y/+] key and the display shows the current output 
option selection: "Output = DAC?" 

3 .  Press the [Y  /+] key to accept the currently displayed output 
option. Press [N/-] to change to the other external option: 
"Output = Alarm?" Press [MODE] to exit this sub-menu 
and move to the next monitor setup sub-menu. 

4. If there is any change to the existing selection the display 
will show "Save?" Then, press [Y/+] to save the change, 
press [N/-] to go back to Step 2, or press [MODE] to exit 
this sub-menu and move to the next monitor setup sub­
menu. 
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4. 7. 1 2  Change DAC Range? 

There are four different DAC (Digital-to-Analog Conversion) 
range values available in the MiniRAE 2000: 20, 200, 2000 
and lOK ppm. The maximum 2 .5V DC analog signal output 
from the unit will represent the range value chosen. (See for 
analog signal output connection.) 

1 .  "Change DAC Range?" is the twelfth sub-menu item in the 
Monitor Setup menu. 

2. Press the [ Y/+] key, the display shows the current DAC 
Range value : "DAC Range = 2000 ppm?" 

3 .  Press the [Y/+] key to accept the currently displayed value. 
Press [N/-] to scroll through the sub-menu for other range 
values. Press [MODE] to exit this sub-menu and return to 
the first sub-menu in Table 4.7. 

4. If there is any change to the existing selection, press the 
[Y/+] key and the display will show "Save?" Press the 
[Y/+] key to save the change or press the [N/-] key to 
discard and return to the first sub-menu in Table 4.7. 
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4.7. 1 3  Set Temperature Unit? 

The temperature display can be switched between Fahrenheit 
and Celsius units. 

1 .  "Set Temperature Unit?'' is the thirteenth sub-menu item in 
the Monitor Setup menu. 

2. Press the [ Y/+] key, and the display shows the current 
setting : "Temperature Unit = Fahrenheit?" 

3 .  Press the [Y/+] key to accept the currently displayed value. 
Press [N/-] to select the sub-menu "Temperature Unit = 
Celsius?" Press [MODE] to exit this sub-menu and return to 
the first sub-menu in Table 4.7. 

4. If there is any change to the existing selection, press the 
[Y  /+] key and the display will show "Save?" Press the 
[Y  /+] key to save the change and return to the first sub­
menu in Table 4.7 or press the [N/-] key to discard and 
return to Step 3 . . 

4-3 8 
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4.8 Exit Programming Mode 

1 .  To exit programming mode from the first tier menu level, 
press the [MODE] key once. 

2. To exit programming mode from 2nd tier sub-menu, press 
the [MODE] key twice. 

3 .  To return to programming mode, press and hold down both 
the [MODE] and [N/-] keys for 3 seconds. 
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5. THEORY OF OPERATION 

The MiniRAE 2000 monitor uses a newly developed 
electrodeless discharge UV lamp as the high-energy photon 
source for the PID. As organic vapors pass by the lamp, they are 
photo-ionized and the ejected electrons are detected as a 
current. The PID sensor with a standard 1 0 .6 eV lamp detects a 
broad range of organic vapors. A lamp with high photon energy 
(e .g. 1 1 .7 e V) will measure the more kinds of compounds, 
whereas low photon energies (e.g. 9 .8  eV) are· selective for 
easily ionizable compounds such as aromatics. In principle, any 
compound with an ionization energy lower than that of the lamp 
photons can be measured. 

The PID sensor for the MiniRAE 2000 monitor is constructed 
as a small cavity in front of the UV lamp.  A diaphragm pump 
draws the gas sample into the sensor and then pumps it out 
through the side of the instrument. 

Figure 5-1 MiniRAE 2000 Block Diagram 

Buzzer Micro- PID Sensor 

� 

$ 
Sample Gas 
Inlet Probe 

Light I Charger I sensor 
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THEORY OF OPERATION 

A single chip microcomputer is used to control the operation of 
the alarm buzzer, LED, pump and light sensor. It measures the 
sensor readings and calculates the gas concentrations based on 
calibration to known standard gases. The data are stored in non­
volatile memory so that they can be sent to a PC for record 
keeping. RS-232 transceivers provide a serial interface between 
the monitor and the serial port of a PC. An LCD display 
consisting of a single row of eight alpha/numeric characters is 
used to display the readings. The user interacts with the monitor 
through three keys on the front panel keypad. 

A rechargeable NiMH, NiCd battery, or an alkaline battery pack 
powers the monitor. 
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6. MAINTENANCE 

The major maintenance items of the MiniRAE 2000 are: 

• Battery pack 

• Sensor module 

• PID lamp 

• Sampling pump 

• Inlet connectors and filters 

Note: Maintenance should be performed by qualified 
personnel only .  

NOTE: The printed circuit board of the monitor is 
connected to the battery pack even if the power is turned 
off. Therefore, it is very important to disconnect the battery 
pack before servicing or replacing any components inside 
the monitor. Severe damage to the printed circuit board or 
battery may occur if the battery pack is not disconnected 
before servicing the unit. 
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6. 1 Battery Charging and Replacement 

When the display shows a flashing message "Bat", the battery 
requires recharging (see Section 3 .· 1  for Battery charging) . It is 
recommended to recharge the MiniRAE 2000 monitor upon 
returning from fieldwork. A fully charged battery runs a 
MiniRAE 2000 monitor for 1 0  hours continuously. The 
charging time is less than 1 0 hours for a fully discharged 
battery. The built-in charging circuit is controlled by the micro­
controller to prevent over-charging. The battery may be 
replaced in the field (in area known to be non-hazardous) if 
required. 

WARNING 

To reduce the risk of ignition of hazardous atmospheres, 
recharge battery only in area known to be non- hazardous. 
Remove and replace battery only in area known to be non­
hazardous. 

Replacing Battery Pack 

Battery 

. Compartment 

Battery Cover 

Communication 

Connector 

Figure 6-1 Battery Replacement 

1 .  
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Tum off the power of the MiniRAE 2000. 

2. Unscrew the two battery compartment screws, located on 
the bottom of the monitor, and remove the cover. 

3 .  Remove the battery pack from the battery compartment. 

4. Replace a fully charged spare battery pack inside the battery 
compartment. Make sure the battery pack is oriented 
properly inside the compartment 

5 .  Close the battery cover and tighten the two screws. 

Replacing Alkaline Battery Adapter 

1 .  Insert four fresh AA size alkaline batteries into the alkaline 
battery holder. Make sure that the polarity of the batteries is 
correct. 

2. Follow the same procedure as described above to replace the 
battery holder. 

Note: The internal charging circuit is designed to prevent 
charging to alkaline batteries. 
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6.2 PID Sensor & Lamp Cleaning/Replacement 

The sensor module is made of several components and 1s 
attached to the lamp-housing unit as shown in Figure 7-2 . 

Housing 

3/S.r O'Ring 

Sensor Adapter: 

Gas Inlet Probe 

Lamp Housing Cap 

Figure 7-2 Sensor Components 

Note: Normally the cleaning procedure is not needed. Clean 
the PID sensor module, the lamp and the lamp housing only 
when one of the following happened: 

1 .  The reading is inaccurate even after calibration. 

2 .  The reading is very sensitive to air moisture. 

3 .  A chemical liquid has been sucked into the unit and 
damaged the unit. 

Use of the water trap filter will help prevent contamination and 
accidentally drawing liquid into the sensor. 

6-4 



MAINTENANCE 

To access the sensor components and lamp, gently unscrew the 
lamp-housing cap, remove the sensor adapter with the gas inlet 
probe and the metal filter all together. Then hold the PID sensor 
and pull straight out to avoid bending the electrical pins on the 
sensor (see Figure 7-2). A slight, gentle rocking motion helps 
release the sensor. 

To clean the PID sensor: 

Place the entire PID sensor module into GC grade methanol .  It 
is highly recommended that an ultrasound bath to be used to 
clean the sensor for at least 1 5  minutes. Then dry the sensor 
thoroughly. Never touch the electrodes of the sensor by hand. 

Also use a methanol-soaked cotton swab to wipe off the lamp 
housing where it contacts the sensor when the sensor is 
installed. 

Turn over the sensor so that the pins point up and the sensor 
cavity is visible. Examine the sensor electrodes for any 
corrosion, damage, or bending out of alignment. The metal 
sensor electrode "fingers" should be flat and straight. If 
necessary, carefully bend the sensor fingers to ensure that they 
do not touch the Teflon portions and that they are paral lel to 
each other. Make sure that the nuts on the sensor pins are snug 
but not overtight. If the sensor is corroded or otherwise 
damaged, it should be replaced. 
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To clean lamp housing or change the lamp: 

To clean lamp housing or change the lamp: 

If the lamp does not turn on, the monitor will display an error 
message to indicate replacement of the lamp may be required. 

1 .  If the lamp is operational, clean the lamp window surface 
and the lamp housing by wiping it with GC grade methanol 
using a cotton swab using moderate pressure. After 
cleaning, hold the lamp up to the light at an angle to detect 
any remaining film. Repeat the process until the lamp 
window is clean. Never use water solutions to clean the 
lamp. Dry the lamp and the lamp housing thoroughly after 
cleaning. 

CAUTION : Never touch the window surface with 
the fingers or anyth ing else that may leave a fi lm. 
Never use acetone or aq ueous solutions. 

2. If the lamp does not tum on, remove the lamp from the lamp 
housing. Place the lamp 0-ring onto the new lamp. Insert 
the new lamp, avoiding contact with the flat window 
surface. 

3 .  Reinstall the PID sensor module. 

4. Tighten the Lamp Housing Cap. 

5 .  If the lamp type has been changed, adjust the lamp type 
setting in the programming mode (Section 4.7 .8) .  
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6.3 Sampling Pump 

When approaching the end of the specified lifetime of the 
pump, it will consume higher amount of energy and reduce its 
sample draw capability significantly. When this occurs, it is 
necessary to replace or rebuild the pump. When checking the 
pump flow, make sure that the inlet connector is tight and the 
inlet tubing is in good condition. Connect a flow meter to the 
gas inlet probe. The flow rate should be above 450 cc/min when 
there is no air leakage. 

Figure 7-3 Sampling Pump 
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Pump Replacement 

1 .  Turn off the MiniRAE 2000 power. 

2. Open the battery cover, remove the battery pack, and 
carefully unscrew the six screws to open the bottom cover. 

3 .  Unplug the pump from the PCB . Unscrew the two screws 
that hold the pump assembly to the PCB.  Disconnect the 
Tygon tubing that connects the pump to the gas inlet port and 
gas outlet port. 

4. Insert a new pump assembly. Connect the Tygon tubing to 
the gas inlet port. Plug the pump connector back into the 
PCB and screw down the pump assembly to the board. 

5. Replace the bottom cover and tighten the six screws. Re­
connect the battery pack. Replace the battery pack and its 
cover. 
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6.4 Turning on the UV Lamp 

The UV lamp is made of a glass envelope and a UV window 
(salt crystal) on one end of the envelope. The inside of the lamp 
is filled with low pressure gases. To tum on the lamp, a high 
voltage electric field is applied from the outside of the glass 
envelope. The molecules inside the lamp are ionized and 
produce a glow discharge that generates the UV light. The 
MiniRAE 2000 has a built-in sensing mechanism to monitor the 
status of the UV lamp and display a "Lamp" error message if it 
is not on. 

If the UV lamp has not been used for a long period of time (> 1 
month) or is cold, it may become slightly harder to turn on. If 
such a condition occurs, the "Lamp" message will  appear in the 
monitor display during the power on sequence. This 
phenomenon is more significant in 0.25" UV lamps used in 
ToxiRAE and MultiRAE Plus products, because of the 
relatively small lamp size. To solve this problem, simply tum 
on and off the monitor a few times and the lamp should turn on. 
After the UV lamp is turned on for the first time, it should be 
easier to tum on the UV lamp next time. 

It is possible that the UV lamp is actually on when the lamp 
error message appears. This is because when the lamp becomes 
old, the internal threshold level to detect lamp failure may have 
shifted and cause a false alarm. To eliminate such possibility, 
simply check to see the UV lamp is actually on. This can be 
done easily by removing the sensor cap and observing the glow 
light of the UV lamp in a dark place. The user can also feed the 
monitor with calibration gas and observe if the sensor reading 
changes. If the reading changes significantly with the gas, the 
UV lamp is actually on. 

A possible failure mechanism for the UV lamp is a leak 
developed along the seal of the glass envelope. When such 
condition occurs, the lamp will become very hard or impossible 
to tum on and will need to be replaced. 
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7.  TROUBLESHOOTING 

To aid the user in diagnosing the monitor, a special diagnostic 
mode can be used displays critical, low level parameters . 
Section 7 . 1 describes the operation of the diagnostic mode. 
Section 7.2 summarizes the frequently encountered problems 
and suggested solutions. By turning on the MiniRAE 2000 
monitor in diagnostic mode and by using the troubleshooting 
table in Section 7.2, the user can usually correct the problem 
without having to return the monitor for repair. 

WARNING 

This function should be used by qualified personnel only!  
The diagnostic mode allows the user to set several low-level 
parameters that are very critical to the operation of the 
monitor. Extra care should be taken when setting these 
parameters. If the user is not familiar with the function of 
these parameters and sets them incorrectly, it may cause the 
monitor to shut down or malfunction. 
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7 . 1  Troubleshooting Table 

Problem Possible Reasons & Solutions 

Cannot tum on power Reasons: Discharged battery. 
after charging the battery Defective battery. 

Microcomputer hang-up. 

Solutions: Charge or replace battery. 
Disconnect, then connect battery to reset 
computer. 

No LCD back light Reasons: Trigger level too low, the 
current mode is not user 
mode, and the mode does not 
support automatic tum on 
back light. 

Solutions: Adjust trigger level. 
Verify the back light can be turned on in user 
mode. Call authorized service center. 

Lost password Solutions: Call Technical Support at 
+ 1 .408 .752 .0723 or + 1 .  888 .723 .4800 

Reading abnormally Reasons: Dirty sensor module. 
High Dirty water trap filter. 

Excessive moisture and water 
condensation. 

Solutions: Clean sensor module and 
lamp housing. Replace water 
trap filter. 
Blow dry the sensor module. 

Buzzer Reasons: Bad buzzer. 
Inoperative 

Solutions: Call authorized service 
center. 
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Inlet flow too low Reasons: Pump diaphragm damaged or 
has debris. 
Flow path leaks. 

Solutions: Check flow path for leaks; 
sensor module 0-ring, tube 
connectors, Teflon tube 
compression fitting. 
Replace pump or diaphragm. 

"Lamp" message during Reasons: Lamp drive circuit. 
operation Weak or defective PID lamp, 

defective. 

Solutions: Tum the unit off and back on 
Replace UV lamp 

Full scale measurement in Reasons: Dirty or wet sensor. 
humid environment 

Solutions: Clean and dry sensor and 
lamp housing. Adjust sensor 
fingers to ensure not touching 
Teflon. Use water trap filter. 

Reading abnormally Reasons: Incorrect calibration. 
low Low sensitivity to the specific 

gas. 
Weak or dirty lamp. 
Air leakage. 

Solutions: Calibrate the monitor. 
Replace sensor. 
Clean or replace lamp. 
Check air leakage. 
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APPENDIX A. QUICK REFERENCE GUIDE 

Press [N/-] and [MODE], simultaneously, for 3 seconds, to 
enter Programming Mode. Press [MODE] to return to Survey 
Mode. 

PROGRAMMING MODE 

Fresh air cal? --------, 
Span cal? 
Select cal memory? [N/-] 

[N/-) 

I 

[MODE] 
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Modify cal memory? 
Change correction factor? 

High limit? --------. 
Low limit ? 
STEL limit? 
TWA limit? 

[N/-] 

Reset Peak/Minimum? -----. 
[N/-] 

r [MODE] - Clear data? 
Change data period? 
Change average type? 

!Change Monitor Setup?! 

[N/-) 

+ 

I L [Y/+J -. Change Op Mode?-----.1 
[N/-) Change Site ID? 

- [MODE] - Change User ID? [N/-) 
Change Alarm Mode? 
Change User Mode? 
Change Date? 
Change Time? 
Change Lamp? 
Change Pump Duty Cycle? 
Change Unit? 
Change Dilution Ratio? 
Change Output? 
Change DAC Range? 

L' Set Temperature Unit 
J 
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RAE Systems, Inc . Contact Information 
Main Office: 3 775 N. First St. 

San Jose, CA 95 1 34- 1 708 
USA 

Telephone: 408-952-8200 
Fax: 408-952-8480 

Instrument Sales: 877-723-2878 
E mail : RaeSales@raesystems .com 

Website : www .raesystems.com 
Technical Service : 888-723-4800 

Tech@raesystems .com 
Special Note 

If the monitor needs to be serviced, contact either: 

1 .  The RAE Systems distributor from whom the monitor was 
purchased; they will return the monitor on your behalf. 

2. The RAE Systems Technical Service Department. Before 
returning the monitor for service or repair, obtain a 
Returned Material Authorization (RMA) number for proper 
tracking of your equipment. This number needs to be on all 
documentation and posted on the outside of the box in 
which the monitor is returned for service or upgrade . 
Packages without RMA Numbers wil l  be refused at the 
factory. 



STANDARD OPERATING PROCEDURE 

Logging of Soil Borings 

I. Purpose and Scope 
This SOP provides guidance to obtain accurate and consistent descriptions of soil 
characteristics during soil-sampling operations.  The characterization is based on 
visual examination and manual tests, not on laboratory determinations. 

II. Equipment and Materials 
• Indelible pens 
• Tape measure or ruler 
• Field logbook 
• Spatula 
• HCL, 10 percent solution 
• Squirt bottle with water 
• Rock- or soil-color chart (e.g., Munsell) 
• Grain-size chart 
• Hand lens 
• Unified Soil Classification System (USCS) index charts and tables to help with 

soil classification (attached) 

III. Procedures and Guidelines 
This section covers several aspects of soil characterization: instructions for 
completing the CH2M HILL soil boring log Form D1586 (attached), field 
classification of soil, and standard penetration test procedures. 

A. Instructions for Completing Soil Boring Logs  

Soil boring logs will be completed in the field log books or on separate soil boring 
log sheets.  Information collected will be consistent with that required for Form 
D1586 (attached), a standard CH2M HILL form (attached), or an equivalent form 
that supplies the same information.   

The information collected in the field to perform the soil characterization is 
described below.   

Field personnel should review completed logs for accuracy, clarity, and 
thoroughness of detail.  Samples also should be checked to see that information is 
correctly recorded on both jar lids and labels and on the log sheets. 
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B. Heading Information 

Boring/Well Number.  Enter the boring/well number.  A numbering system should 
be chosen that does not conflict with information recorded for previous exploratory 
work done at the site.  Number the sheets consecutively for each boring.   

Location.  If station, coordinates, mileposts, or similar project layout information is 
available, indicate the position of the boring to that system using modifiers such as 
“approximate” or “estimated” as appropriate. 

Elevation.  Elevation will be determined at the conclusion of field activities through 
a survey.  

Drilling Contractor.  Enter the name of the drilling company and the city and state 
where the company is based. 

Drilling Method and Equipment.  Identify the bit size and type, drilling fluid (if 
used), and method of drilling (e.g., rotary, hollow-stem auger).  Information on the 
drilling equipment (e.g., CME 55, Mobile B61) also is noted.  

Water Level and Date.  Enter the depth below ground surface to the apparent water 
level in the borehole.  The information should be recorded as a comment.  If free 
water is not encountered during drilling or cannot be detected because of the drilling 
method, this information should be noted.  Record date and time of day (for tides, 
river stage) of each water level measurement.   

Date of Start and Finish.  Enter the dates the boring was begun and completed.  
Time of day should be added if several borings are performed on the same day. 

Logger.  Enter the first and last name. 

C. Technical Data 

Depth Below Surface.  Use a depth scale that is appropriate for the sample spacing 
and for the complexity of subsurface conditions.   

Sample Interval.  Note the depth at the top and bottom of the sample interval.  

Sample Type and Number.  Enter the sample type and number.  SS-1 = split spoon, 
first sample.  Number samples consecutively regardless of type.  Enter a sample 
number even if no material was recovered in the sampler. 

Sample Recovery.  Enter the length to the nearest 0.1-foot of soil sample recovered 
from the sampler.  Often, there will be some wash or caved material above the 
sample; do not include the wash material in the measurement. Record soil recovery 
in feet. 

Standard Penetration Test Results.  In this column, enter the number of blows 
required for each 6 inches of sampler penetration and the "N" value, which is the 
sum of the blows in the middle two 6-inch penetration intervals.  A typical standard 
penetration test involving successive blow counts of 2, 3, 4, and 5 is recorded as 2-3-
4-5 and (7).  The standard penetration test is terminated if the sampler encounters 
refusal.  Refusal is a penetration of less than 6 inches with a blow count of 50.  A 
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partial penetration of 50 blows for 4 inches is recorded as 50/4 inches. Penetration by 
the weight of the slide hammer only is recorded as “WOH.” 

Samples should be collected using a 140-pound hammer and 2-inch diameter split 
spoons.   Samples may be collected using direct push sampling equipment.  
However, blow counts will not be available.  A pocket penetrometer may be used 
instead to determine relative soil density of fine grained materials (silts and clays). 

Sample also may be collected using a 300-pound hammer or 3-inch-diameter split-
spoon samples at the site.  However, use of either of these sample collection 
devices invalidates standard penetration test results and should be noted in the 
comments section of the log.  The 300-pound hammer should only be used for 
collection of 3-inch-diameter split-spoon samples.  Blow counts should be recorded 
for collection of samples using either a 3-inch split-spoon, or a 300-pound hammer. 
 An “N” value need not be calculated. 

Soil Description.  The soil classification should follow the format described in the 
“Field Classification of Soil” subsection below. 

Comments.  Include all pertinent observations (changes in drilling fluid color, rod 
drops, drilling chatter, rod bounce as in driving on a cobble, damaged Shelby 
tubes, and equipment malfunctions).  In addition, note if casing was used, the sizes 
and depths installed, and if drilling fluid was added or changed.  You should 
instruct the driller to alert you to any significant changes in drilling (changes in 
material, occurrence of boulders, and loss of drilling fluid).  Such information 
should be attributed to the driller and recorded in this column. 

Specific information might include the following:   

• The date and the time drilling began and ended each day 
• The depth and size of casing and the method of installation 
• The date, time, and depth of water level measurements 
• Depth of rod chatter 
• Depth and percentage of drilling fluid loss 
• Depth of hole caving or heaving   
• Depth of change in material   
• Health and safety monitoring data 
• Drilling interval through a boulder 

D. Field Classification of Soil 

This section presents the format for the field classification of soil.  In general, the 
approach and format for classifying soils should conform to ASTM D 2488, Visual-
Manual Procedure for Description and Identification of Soils (attached).  

The Unified Soil Classification System is based on numerical values of certain soil 
properties that are measured by laboratory tests.  It is possible, however, to 
estimate these values in the field with reasonable accuracy using visual-manual 
procedures (ASTM D 2488).  In addition, some elements of a complete soil 
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description, such as the presence of cobbles or boulders, changes in strata, and the 
relative proportions of soil types in a bedded deposit, can be obtained only in the 
field.   

Soil descriptions should be precise and comprehensive without being verbose.  
The correct overall impression of the soil should not be distorted by excessive 
emphasis on insignificant details.  In general, similarities rather than differences 
between consecutive samples should be stressed. 

Soil descriptions must be recorded for every soil sample collected.  The format and 
order for soil descriptions should be as follows: 

1. Soil name (synonymous with ASTM D 2488 Group Name) with appropriate 
modifiers.  Soil name should be in all capitals in the log, for example 
“POORLY-GRADED SAND.” 

2. Group symbol, in parentheses, for example, “(SP).” 

3. Color,  using Munsell color designation 

4. Moisture content 

5. Relative density or consistency 

6. Soil structure, mineralogy, or other descriptors 

This order follows, in general, the format described in ASTM D 2488.   

E. Soil Name 

The basic name of a soil should be the ASTM D 2488 Group Name on the basis of 
visual estimates of gradation and plasticity.  The soil name should be capitalized.   

Examples of acceptable soil names are illustrated by the following descriptions: 

• A soil sample is visually estimated to contain 15 percent gravel, 55 percent sand, 
and 30 percent fines (passing No. 200 sieve).  The fines are estimated as either 
low or highly plastic silt.  This visual classification is SILTY SAND WITH 
GRAVEL, with a Group Symbol of (SM). 

• Another soil sample has the following visual estimate: 10 percent gravel, 30 
percent sand, and 60 percent fines (passing the No. 200 sieve).  The fines are 
estimated as low plastic silt.  This visual classification is SANDY SILT.  The 
gravel portion is not included in the soil name because the gravel portion was 
estimated as less than 15 percent.  The Group Symbol is (ML).   

The gradation of coarse-grained soil (more than 50 percent retained on No. 200 sieve) 
is included in the specific soil name in accordance with ASTM D 2488.  There is no 
need to further document the gradation.  However, the maximum size and angularity 
or roundness of gravel and sand-sized particles should be recorded.  For fine-grained 
soil (50 percent or more passing the No. 200 sieve), the name is modified by the 
appropriate plasticity/elasticity term in accordance with ASTM D 2488. 
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Interlayered soil should each be described starting with the predominant type.  An 
introductory name, such as “Interlayered Sand and Silt,” should be used.  In addition, 
the relative proportion of each soil type should be indicated (see Table 1 for example). 

Where helpful, the evaluation of plasticity/elasticity can be justified by describing 
results from any of the visual-manual procedures for identifying fine-grained soils, 
such as reaction to shaking, toughness of a soil thread, or dry strength as described in 
ASTM D 2488. 

F. Group Symbol 

The appropriate group symbol from ASTM D 2488 must be given after each soil name. 
 The group symbol should be placed in parentheses to indicate that the classification 
has been estimated. 

In accordance with ASTM D 2488, dual symbols (e.g., GP-GM or SW-SC) can be used 
to indicate that a soil is estimated to have about 10 percent fines.  Borderline symbols 
(e.g., GM/SM or SW/SP) can be used to indicate that a soil sample has been identified 
as having properties that do not distinctly place the soil into a specific group.  
Generally, the group name assigned to a soil with a borderline symbol should be the 
group name for the first symbol.  The use of a borderline symbol should not be used 
indiscriminately.  Every effort should be made to first place the soil into a single group.  

G. Color 

The color of a soil must be given.  The color description should be based on the 
Munsell system.  The color name and the hue, value, and chroma should be given. 

H. Moisture Content 

The degree of moisture present in a soil sample should be defined as dry, moist, or 
wet.  Moisture content can be estimated from the criteria listed on Table 2. 

I. Relative Density or Consistency 

Relative density of a coarse-grained (cohesionless) soil is based on N-values (ASTM D 
1586 [attached]).  If the presence of large gravel, disturbance of the sample, or non-
standard sample collection makes determination of the in situ relative density or 
consistency difficult, then this item should be left out of the description and explained 
in the Comments column of the soil boring log. 

Consistency of fine-grained (cohesive) soil is properly based on results of pocket 
penetrometer or torvane results.  In the absence of this information, consistency can be 
estimated from N-values.  Relationships for determining relative density or 
consistency of soil samples are given in Tables 3 and 4. 

J. Soil Structure, Mineralogy, and Other Descriptors 

Discontinuities and inclusions are important and should be described.  Such features 
include joints or fissures, slickensides, bedding or laminations, veins, root holes, and 
wood debris.   
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Significant mineralogical information such as cementation, abundant mica, or unusual 
mineralogy should be described. 

Other descriptors may include particle size range or percentages, particle angularity or 
shape, maximum particle size, hardness of large particles, plasticity of fines, dry 
strength, dilatancy, toughness, reaction to HCl, and staining, as well as other 
information such as organic debris, odor, or presence of free product. 

K. Equipment and Calibration 

Before starting the testing, the equipment should be inspected for compliance with the 
requirements of ASTM D 1586.  The split-barrel sampler should measure 2-inch or 3-
inch O.D., and should have a split tube at least 18 inches long.  The minimum size 
sampler rod allowed is “A” rod (1-5/8-inch O.D.).  A stiffer rod, such as an “N” rod  
(2-5/8-inch O.D.), is required for depths greater than 50 feet.  The drive weight 
assembly should consist of a 140-pound or 300-pound hammer weight, a drive head, 
and a hammer guide that permits a free fall of 30 inches.   

IV. Attachments 
Soil Boring Log (Sample Soil Boring Log.xls) 

CH2M HILL Form D1586 and a completed example (Soil_Log_Examp.pdf) 

ASTM D 2488 Standard Practice for Description and Identification of Soils (Visual-Manual 
Procedures) (ASTM D2488.pdf) 

ASTM 1586 Standard Test Method for Penetration Test and Split-Barrel Sampling of Soils 
(ASTM D1586.pdf) 

Tables 1 through 4 (Tables 1-4.pdf) 

V. Key Checks and Preventive Maintenance 
• Check entries to the soil-boring log and field logbook in the field; because the 

samples will be disposed of at the end of fieldwork, confirmation and corrections 
cannot be made later.   

• Check that sample numbers and intervals are properly specified.   

• Check that drilling and sampling equipment is decontaminated using the 
procedures defined in SOP Decontamination of Drilling Rigs and Equipment. 
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PPROJECT NUMBER BORING NUMBER

SSOIL BORING LOG
PROJECT :       LOCATION : 
ELEVATION : DRILLING CONTRACTOR : 
DRILLING METHOD AND EQUIPMENT USED :
ATD WATER LEVEL : START : END :   LOGGER :  
DEPTH BELOW SURFACE (FT) USCS

INTERVAL (FT)

RECOVERY (FT)

SAMPLE

#/TYPE
PID Readings:  Breathing Zone:   Above Hole:

_ _
_ _
_ _
_ _

__ __
_ _
_ _
_ _
_ _

__ __
_ _
_ _
_ _
_ _

__ __
_ _
_ _
_ _
_ _

__ __
_ _
_ _
_ _
_ _

__ __
_ _
_ _
_ _
_ _

__ __
_ _
_ _
_ _
_ _

__
_ _
_ _
_ _
_ _

__ __
_ _
_ _
_ _
_ _

__ __
_ _
_ _
_ _
_ _

__ __

(N')

STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6"-6"

  DEPTH OF CASING, DRILLING RATE,
  DRILLING FLUID LOSS,
  TESTS, AND INSTRUMENTATION.
  DRILLING ACTIONS/DRILLER COMMENTS

COMMENTSSOIL DESCRIPTION

 SOIL NAME, USCS GROUP SYMBOL, COLOR,
 MOISTURE CONTENT, RELATIVE DENSITY,

 OR CONSISTENCY, SOIL STRUCTURE,
 MINERALOGY.



~ Designation: D 1586 - 08 

~u 11 7 
/HTUIHATIOHAL 

Standard Test Method for 
Standard Penetration Test (SPT) and Split-Barrel Sampling 
of Soils1 

Th" ,t.111J.uJ I< """cJ under t~ fheil J~MJ.!n.1t11>11 () 15X6, th~ number 1mmcd1~trl) fol111\>111g the Jn1i:nauon mJ1<:a1c' the ycai of 
on~111JI aJ11p111•n or. 111 the •ase of re' i~1on. the year 01 la>l rc\Jston ,\number 111pJrcnthC><>111J.-:i1c, the year of Ja,t r<'apprO\al ,\ 
'uper-.·npt cp,1lt>n It) 1nJ1,·:11c' an c.l11un:il d1a11gc ,tncc the Ja,t rc•i•ion 01 rcJppril\al 

//111 \111111/,ml luu bet'll u111m.wed for u.>e b1 11~1·111 l<'J r1 tlv 1>~1>11lfmrn1 (>/ l>dcmr 

I. ~cope* 

1.1 This test method de,cribes the pro<.:edure. generally 
kmm n as the Stand:ird Pcnetrn1ion Te-.1 (')PT). for dri\'ill!! a 
split-barrel sampler 10 ohtain a repre,,entatl\e di-.turbcd ;oil 
.. ample for 1dent11icat1n11 pu1110,es. and mea,urc the rcsi-.tance 
ol the 'oil to penetration of the 'ampler Am,1he1 mcth11d (Test 
~lcthod D ~5)0) to dme a 'Plit-barrcl '<llllplc1 to ohta111 a 
reprc,entative 'oil 'ample 1s a\ ailable hut the hammer energ) 
j, not '1andardi1cd. 

1.2 Practice D 60C1(l ~"e' a !!Uide 111 dctcrm111ing the nor­
malited penetration rc-.1~tance of .. ands for energy ad1ustments 
<'I :'\-value to a constant energy le\'el for C\'aluating liquefac-
11on potential 

1.3 le-.t re,ult., and ident1ticat1on rnformatmn an: u-.cd 10 
e .. 11mate 'ubsurface c:ond11ions for foundation de-.ign. 

1.4 Pcnetr<it1on res1,tance te,ting j, I) piL«tlly pat'onned at 
5-lotll Jepth inten al ... M 11. hen a 'igniticant change of material-.. 
I' ,1-i,ened during drilling. unlc.,, othcmi'c 'pccilied. 

I 5 TI1i-. te ... t method 1-. lin11ted to U\e in nonlithitied 'Olb 
• 111d 'ml-. 11. ho ... c ma\imum particle -.11e j, approximate(} les' 
th;in one-h;ilf of the -.ampler diameter 

1.6 Thi-. test method 111\·ohe., u'e of rotar) dnlhng equ1p­
me111 (Guide D 'l..,X,, Practice > 151). Other drilling and 
'>:tmphng procedure' 1Gu1de , 6. Guide ) are a\ail­
nhle .ind n1J) be more appropriate. Con,ideraunn' for hand 
dn' 111, or shallow ... am pl mg \\ ithout b1>rehole' are not ad­
dn: ... ,cd Sub,urface invesllgatwn' 'h1mld he recorded in ac­
cordance wnh Practice [) <;4 Sample' -.hould he prc-.ened 
and transported 1n accnrdan.:e \\llh Prad1ce ) ~r u ... inl! 
Grnup B. Soil samples 'hould be identilied b} group name and 
'~ mhol m accordance w11h Practice f) 2• 

I. 7 All ob.,ef\ed and calculated rnlues 'hall confonn to the 
guidelines for -.1g111ficant digit-. and rounding estahlt,hed in 
Practice I 2Ci. unle1,, superseded b) thi-. te't method 

1.8 The \'alue' .,tatcd 111 inch-pound u111i-. arc 10 be regarded 
.1, 'tandard. ext:ept "' noted belov.. The \alue' g1\en in 

lh" method" unJ.:r the 1umd1ctn>n 11 ·\!>l\1 Com111111.:c 1>11\ 1•n Sc11t anJ 
R • ..:~ onJ 1< the J1re,·1 rc'Jl<llhlhtht) c•f Sutxummllltc ll t IUl~ 1>n Sampling anJ 
RdatcJ f'1dJ Tc,11ng for '>oi I b uluallon' 

01rrcm cJ1tiun uppnl\tJ f'ch I. :?OllS Puhli,hcJ ~.irdt WOX . On~1nally 
Pl'JlfO\CJ'" l9~X. 1 .... ,1 prC\l<>I" eJ11111n "PJlll"eJ'" 1994/ a.,[) l~Xh-'l<J, 

parentheses are mathematical con\'er,,ions to SI unns. \\ h1.:h 
are provided for 111formation only and are not con,idercd 
stamJard. 

1.8. 1 n1e gra\ itational ')'tern Of mch-pound Ulllh i' U'cd 
\\hen Jcahng wnh 111ch-pound units. In tlm system. the pound 
(lbfl rcpre ... cnts a Ulllt of force (weight). while the Ulllt for lll:t'\ 

'' 'lug-. 
I 9 Penetration resistance mea ... urements often will imohe 

-.afcl) plJ1111111g. adm111is1ration. and documentation. Thi' ce,l 
method doc-. not puf110rt to addrc" all a .. pech of e\plor;iuon 
and -.ite ,Jfet). Thi.1 Ha11da11J dm•s 1101 purport to tuld1t•\.\ all of 
lht• wfcn co11cem.1. 1( cm_1: a1.wcia1ecl 1rith itJ 11.1c. It iI 1hc 
rt'V"lllsibilit\ of 1/u• 11.1er oj thi.1 .1tmulard to eHahhl/1 appm­
pri(lfl' 1afe1r and health praoic t'I mul cle1t•m1111t• 1lu a11p/ica­
hi/ity c>f lt'g11/mon /11111wtio111priorw11w. Pcrfom1anci: ol' the 
1c .. 1 u-.ually involve ... u-.e ol' a dnll ng: therefore ... alet~ 
requirement' a-. outlined in .1pphcable -.afet) -.1andard' (for 
e\ample OSHA regulauom.. 'DA Drilling '>afety Gu1de, 1 

drilling ... atet) manuah. and other applicable ' talc and local 
regula1ion-.) must ~ ohscncd . 

2. Referenced Document.., 
2.1 ti STM S1a11durd1: 1 

D Tem1inology Relaung 10 Sod. Rock. and Conta111eJ 
Fluid' 

D 8'i le't Method'> for Spec11ic Gravitv of Soil <>111ids In 
\\'ati:r Pyrnomett•r · ~ 

D 1587 Practice for Th111-Walle<l Tube Sampling ot Soil' 
lor Gentcch1m:al Puf11ose' 

I> fest ~1ethods for Labmatof) De1en11111atmn ol \\'a-
ter (Moisture) Content ol Soil and Rock by 1\1;1\s 

I> Practice for Cla"1hca11on of Soils for I ngini:erinu 
PUfllO'>C'> (U111tied Soil Clav .. 1tication Sy,temJ • "' 

D 248 Practice for Descnption and ldenuficatwn lll So1h 

2 ,\•nilahk lr<>m <k~upat1on..i S~!Ct) and H.:..hh .\Jm1m,tr;Jll(ln 10Sll ·\), ~lkl 
ConsUIUlltlll ,\•c •• :-0\\'. \\'a,hmgton. rx· ~112lll. hupJ!w-..w '"hJ gov 

1 ,\,utlal>k fn•m the ·"•ll\Jnal l>nlhng ,\,s0<·1auun Yi! I Center RJ Sune s. 
Brun"• I<~. OH .W~ 12. hnr:J/v.w" nJJ4u com. 

'l'or rdcrcnccd AST\I >lanJ.1rJ•. vtsll the ,\ST'-1 \\ChMte. '"'".IL'tm org. rn 
con1at1 ,\C,T\l Cu,u•mcr Sen K'C u1 "'n'1<:e@a,1m.ol)! fc•r A11111w/ //,.,.A nf AH.If 
Stm•lmtfl \'Olume inlorrnaunn. refer JO the -ran..JarJ', D<-:umrnt Summ3ry raic on 
the A'>T\I \A1:1Ntc. 

· \ Summar~ of C h unge., .,1:ction llp!)l'ar. at lh~ 1:nd of thh <,landard. 

Coprogtll () ASTM ln1"1n•l•OMI, 100 Batt Hart>or "" P S. r C700 We~ Constl< oor,en. PA 194:!8·2959 Una"° Sial• 

C..,,<1QIW4$TM-
P"O'YO!d b'¥' ttS und9r llc8f"de •SI A.STM 
N :> t9ptOdudlOn °' ~.ng porrra*d ""'tl'IOl.d kenM f"Om 1-1S 
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dim.., D 1586 - 08 .lltttf' 
I Viwal·.\tanual Procedure) 

IJ ~'i Pracuce for Thick Wall. Ring·Lined. 'ipht Barrel. 
Dmc 'iampling of So11'. 

I> ~; Prauice tor .\11111mum Requiremenh tor Agcnc1e' 
Engaged 111 the Tc,1ing and/or fn,pect1on of Soil and Rock 
a' u,ed 111 Engincenng De,1gn and C110,tnKt1un 

) Practice' tor Prc,ening and Tran,porting Sotl 
Sample' 

I Te,t Method for Energ) Mca,urement fo1 D~ namic 
Penetrnmcter' 

D 'i' Gu1ue tor Field Logging of Suh,urface E\ptora· 
t11111' ,11 Sotl ,md Rm;k 

D 'PX· Guide for U'c of Direct Rotary Drilling with 
\\'ater-Ba ... cd Dnlhng riu1d for Geoen\lronrnental Explo­
ration and the ln-.tullat1on of Subsurface Water-Quality 
.\lonitoring Device' 

DI Practice for U:-.mg S1gmticanl Digih in Gcotechni-
cal Dat,1 

D I Practice tor Determining the '\onnali1cd Penetra-
tion Rc,1,tunce of Sand' for E\'aluauon of l.iquerm.:tion 
Potenual 

I> 61'\f Pr;,ict1ce for U"ng Hollm\-Stem Auger' for Geo· 
technical E\plnratton and Soil S.1mphng 

I> (1169 Guide tor Selection of Sotl and Ro~k 'iampling 
De' ice' U'>cd Wnh Dnll Rig' tor Em 1ronmental In\ C\tl · 

gation' 
() 6286 Guide for Selectmn of Drilling \lethod' for Fm i­

ronmental Sne Characten1ation 
D 69 1 fe\t \1ethod' for Particle· <;11e Di<>tribution (Grada­

ti,1n ) of lioJI, LJ,ing Sieve \nah' , 

3. Terminology 

3. I Dcfi1111iom Dctintt1rnh of term' 1111.:luded in lcnninol-
ogy l 'pec1fic to th1' practice are: 

3 I. I cat/wad. 11 the rotating drum or \\ind la'' 111 the 
rope-cathead lift 'Y'>ll!m around which the oper.unr wrap'> a 
rope to Ii fl and drop the hammer by ... ucce">l\ely ughtemng and 
)omening the rope turn., around the drum. 

3.1.2 drill mds. 11- rod ... U\ed to transmtl dO\\'n\\ ard force 
and torque to the drill hn while drilhnl! a borehole 

J . I 3 N·rnl11t. n the hlow count repre,entation of the 
penetration re\l\lance of the '>Oil. The N-\·alue. reported 111 

bfO\\' per fool. equal-. the -.um of the number of blows ( '\') 
required to drive the \ampler over the depth inten·aJ of 6 to 18 
in (150 to 450 mm) (',ee l). 

3. 1.4 Sta11durd Pmetratw11 Test ( SPT). 11-a test proces\ in 
the bottom of the borehole where a 'Plit-barrel 'ampler ha\·ing 
an in,ide diameter of either 1-1/2-in 138 I mml or 1-3/8-in . 
13-l 'l mml 'ee '.:ote. ) i' dm en ,1 g1H:n d1,tance of 1.0 ft (!l.30 
ml after a 'eat mg in ten al of 0.5 ft ({) 15 111 l u'mg a hammer 
weighmg ~•rrro\imatcl) 140 lht (62 ~-\ l tailing 30 .:: 1.0 in. 
10.76 m _:_ 0.1>30 ml Im ea~h hammer blO\\ 

3. 2 Dej111itio11.\ of frr111.1 )pec(fic 111 Tlri.1 ~tam/arc/: 

J 2.1 anl"i/. 11- that port1<m of the dn\e·\\e1ght a\\embl) 
which the hammer \tnke' and through which the hammer 
energy pa"e' into the drill rod~. 

OOYNJ-'ll ASTMI~ ...,._0y1HS ___ ASTl.O 

Q ~ OI ~ing oemdteO Wll!'lOl.A llcenM f"Otft ttfS 

3.2.2 clrn·e I\ ci~lrt ant•111hly. 11- an u''embly that con'i'h 
of the hammer. anvil. hammer fall guide '>)'>tem. drill rod 
attachment sp.tem. and an) hammer drop sy,tem hoi,ting 
attachment,. 

3.2.3 //a111111a.11- that ponllln of the dn\e-\\e1ght a:-.,cmhly 
conw.tingofthe 140:::: 2 lhf!623 .:: 9 \)impact weight wh1~·h 
is 'uc..:e,,i\e)\, lifted and dropped to prm 1de the cnerg) that 
accomph,he' the '.impling and penetrntion. 

J .2.4 lra111111er drop nstem. 11-that ))\l11ion of the Un\c­
\\e1ght a"cmbly b) which the operntor or automatic ')'tem 
acwmpJi,he' the liftmg and dropping of the hammer co 
pwduce the him\ 

3.2.5 lr11111111cr jc1/I guiclt•. 11-that p;1rt of the dri' c-\\eight 
a'>'emhl) U\ed to guide the fall of the hammer. 

3.2.6 1111111hn of mpt' 111m1. 11- the total contact ungle 
hetween the rope and the cathcad at the begmning of the 
operator·, rope ~lad..ening to drop the hammer. divided hy 
360"' (\CC Fig I ). 

3.2.7 m111pli11g rods. 11- rod' that connect the dnvc-wc1ght 
a''emhly to the 'ampler. Drill ro<h are often U\Cd for th1 ' 
pUrp<N~. 

4. "'iignificancc and u~c 

4. J TIH' te't method proi,;ide\ a Ji\tUrbed '01) 'ample for 
mrn..,ture content determination. for iden11t11..at1on and cla"11i-
1.at1on I Pracuce\ · - and D 2-188 l purpti"e'. and for laho­
rator) te ... ts appropnate for soil obtained from a ,,1mpler that 
\\ill produce larj!c shear 'train disturbance in the 'ample 'u~:h 
"' Te't Method' D ~.5 • ) 2 16. and D {J9 Soll depo,ih 
containmg gravc1'. cohbh.~ .... or boulder' 1yp1calh re,ult in 
penetrati<'n refu,;ll and damage to the equipment. 

-l.2 Thi' te't method pro,·ilfe, a di,turhed 'oil ... ample for 
11101\ture ..:ontent determination and lahoratol) identification. 
Sample quality i' generally not 'uitable tor ad' anced labora· 
tor) te,ting for engmeenng pror~rties. The proce ... s of dri' ing 
the ... ampler \\ill cau\e dl\turbancc ot the ,otf and change the 
engineering propert1e!'.. L 'e of the th111 \\all tuhe 'ampler 
(Practice ]) 1587) may re ... ult in le" d1,turbance 111 ,oft ,rn(, 
Coring techniques may re-.uh m les' dl\turhance than <;IYJ 
samplmg for harder \01b. but fl is not al\\ays the ca,e. that " · 
'ome cemented soib may become loosened hy water <ictwn 
during coring . ..,ce Practice D h 151, and Guide D 6 1 o9. 

4 .3 Thi-. te't method " used C\ten~ively in a great vane!\ of 
geotechnical e\ploration proJCCh. \tany local correlauons and 
widely pubfi..,hed corrclauons \\hich relate blow count. or 
,\ '.\'afue. <md the engineering beha\ ior of eanhworb and 
foundation' are avai lable . ror e\aluating the liquefaction 
potential of '>and' dunng an earthquake event the \ value 
.,hould be nonnal11ed to a st,mdard o\·erburden ..,tres\ le\el. 
Practice ]) 606 pro\1de' method' to ohtain a record nf 
normah1eu n!'i'tance of "md' to the penetration of a ,t,1ndaru 
'"mpler dri\ en hy a \tandard energy. The ixnetration re'l,tance 
j, adju,tcd to drill rod energy ratio of 60 ~ b~ u'ing a hammer 
'Y'tem with e11he1 an e ... t11nated energ) dehvel) or direct)) 
me<1'Uring dnll rod ~..ire" \\ave energ~ u~ing fest Method 
D ~6.~~. 

:-;'. in I The rchabil11y ol cfala Jnd inh:rprc1a11on' £Cnl·ratcll h~ th1' 
pra~llC:C j, Ucpcndcnt 011 lhc <.:OnlpclCOC:C Of lhc J"Cf\Onncl pcrfOnlllng II 

'--'.--., VN!>91JOC5e008. UH«C-• L.ioa 
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A 

2 

A 

{a) coonterctockw•se rotalt0n 
approximately 1 'I'• turns 

B 

(bl clockwise rotation 
approx1malely 21 • toms 

Cathead 

Section A- A 

Section B-8 

FIG. 1 Definitions of the Number of Rope Turns and the Angle for (a) Counterclockwise Rotation and (b) Clockwise Rotation of the 
Cathead 

:md 1hc 'ui1:1h1lil) of th,• cl1111pmcnt .m<l l.Ktlui.:' u-.c<l. i\gcm:ic' 1ha1 mi:cl 
the i:nti:na ol Prall1Ct' () n .. o generally arc cun,alcrc<l capable ol 
,01npclcn1 1c,11ng. tl'cr' nt 1h1' pracllcc arc cauuom:d that crnnpliancc 
"1th Prac11ce [) 3i40 doc' not a,,m·c rcl1ahlc lt''ling. Rcliahle le,tmg 
depend' on 'cveral l:1ctof\ an<l Prm:ucc D J74(l provide, a mean' of 
e' aluaung "'mt: of thc'c factor\. Pr.1c11c.: D 37 '~a' devclnpcd for 
agcnttc' engaged m the tc,tmg. in,pcctmn, or both, of '011' and rock.,\, 
'uch. 111' not totally applicable to agencic' pcriclnmng th1' practice. u,c,, 
of till\ tc't method 'huulcl rccogni1c that the fmmc\Hlrl.. of Practi<:c 
D ~ '.1() t> appropriate for evaluating the quality of an agcm:y pcrfornung 
tht' tc,t 111c1hod. Curr<•ntl). thcre ., no l..mmn qualtt~mg nattnnal au1h1>nl) 
that •ll'f"'th .1g.:nc1e' that perform 1111, tc't method 

5. \ppar:itu' 

5 I Dnlfi11R l:.q111p111e111-Any drilling equipment that pro­
nde' at 1he 1ime of ~ampling a 'uitahle borehole before 
111\cnion of lhe sampkr and cn\ures !hat 1he penetration te't 1s 

performed on undisturbed ,OtJ 'hall be acceptable. The folio\\ -
mg pieces of equipment have proven 10 be '>U 1table for 
<Id\ ancmg a borehole in ~ome '>Ubsurface conditions: 

5.1 I Drag. Chop11i11g. mu/ Fishtclil Bit.~. Jes" than 6112 in 
( 165 mm) and grealer lhan 21:. in. (57 111111) 111 diameter ma} be 
u'e<l m conjunc11on wnh open-hole roial) drilling or ca ... mg 
ad\ ance111ent dnlhng melho<ls. To a\ 01d dtsturbam:e of the 
underlying 'oil. bottom d1 ... charge hit' are not pem1itted: only 
side discharge bl!~ are permitted. 

Coov'•Ot'il ASTM k1(ttf'Nl!lon&1 

P....-0\"IHS•-k--ASTM 
No rwptOduclon 01 ner~ "G peirm.ti.CI w•lhOul licenM horn IHS 

5.1.2 R11/ler-Co11t· Bi11. Je..,, than 6!!i 111 . ( 165 mnll and 
greater than 21·a 111 C57 mml in diaml!ler may be used 111 

conjunction with open-hole rotary dnllmg or ca-.ing­
adnncement dri ll ing methods 1f the drilling Ou id d1-.charge 1' 
deflected. 

5.1.3 Hol1011"-Sle111 Co111i1111ou.1 Flight Augers. with or wnh­
out a center bn :.l~sembl}. may be u~e<l to dnll the borehole. 
The inside diameter of the hollo\\ -slem auger~ 'hall be le-., 
than 61 2 111. ( 165 mm) and not le\<. th,111 21• 1n (57 mmJ 

5.1 . .t Sol11/, Ct11111111wu1 F/1~/11. 811c-k.t•1 a11d /Ja11d \11gen. 
Je,s lh.111 61'2 in ( 165 mm) and not le"' than 21/4 111. (57 mm) in 
diameler ma) be used 1f the 'otl on the '1de ol the bon:holt.' 
<loe' not ca\ e nn10 the -.,unpler or -..,1mpling roth dunng 
"ampltng. 

5 2 Sampling Rods [ Ju,h-joint steel drill rod' 'hall be 
u'ed to connect the spin-barrel sampler to the dm t:-\\.eighl 
a''embly The "1111pl111g rod 'hall ha' e a su nness {momenl of 
inenta) equal to or greater than 1ha1 of parallel wall "A" rod <a 

•s1eel rod that has an ou1-.ide diameter of 1-5/8 111 . (41 .3 mm) 
and an inside diameter of 1- 1 /8 in. ('.!8.5 mm). 

5 3 Spli1-Barrel Sampler- The ~tandard sampler dimen­
-.ions are shown in I . The 'ampler ha.s an outside diameter 
of 2.00 111. (50.8 mm). The inside diameter of the of the 
,pJi1-barrel (d1 mens1on D 111 Fig. ~) can be enher 11 2-in. l38. l 

1-.UnMt"HernclJOll VM9604S8008 UMP~.~ -'°'- 0><"11/20080808 n MOT 
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(2 ar :Ya in. 
diameter} 

FIG. 2 Split-Barrel Sampler 

mm l or I --m. C'·t.9 mm) bee :\otc 2 ). A 16· gauge hncr can 
he u .. ed 111s1de the I '12-tn. (38.1 mm) 'Pitt barrel 'iampler. fhe 
uriving -.hoe '>hall be of hardened 'iteel and -.hall be replaced or 
repaired ''hen 11 becomes dented or d1-.1orted. The penetrating 
end of the dme -.hoe may be ,IJghtl} rounded. The split-barrel 
sampler must be equipped with a ball ched. and vent. \letal or 
plastic basl-..eh may be used 10 retain ,01) samples 

~1111; :! - Both lhl'OI) amJ avarlahlc '"'' dat.i '>11!!,!C'>t lhal .Y·\'aluc' ma) 
littler a' mu..:h a' 10 ro \0 '.~ hct\lCCn a .:on,ranr m'rdc i.11amc1.:r 'ampler 
:ind up'l'l "all 'ampk1. It 11 ' ' nc..:.:"ar) 111 ,om:cr 101 the up,cr wall 
'ampler rckr to Pra..:ri..:c [) <•Of>l'. In :-\urrh ,\mcrrca. II " 1ll1\\ .:omrnon 
pracucc to u'c an up-er \\all 'ampler'' llh an m'idc diameter ot I~ 1 m .\1 
11nc unu:. liner' were 11\l!U but praLltcc evolved to 11\C the up,ct "'all 
..amplcr \\ilhoul liner' i.;,e ut an Up'>Ct wall ,ampler all<>w' for U\e 111 
n:tamcr' if needed. rC'dUCC''- lll'tdc tnctrnn , and impnl\c' n.:nwcry Man~ 
olhcr counrric' 'ull LI'C a con,wnr ID 'lplir-harrcl 'ampler. '' htch "'a' the 
orr)!inal 'lilndar<l and \llll ;1cccptahk w11hin rhi' \landard 

'i.4 Dm·1•- \Veig/11 Auemb/v' 
'i -l I Ha111111n and Am·il-The hammer -.hall weigh 140 :'.: 

" lbf (623 - 9 N) and 'hall be a rigid metallic mass. The 
hammer .,hall '>tnl-..c the am ii and make ... teel on steel contact 
when it 1s dropped. A hammer fall gu1Je perm1111ng an 
unrmpeded fall shall he used. I ' show!> a -.chcmauc of such 
hammer... Hammers used with the cathead and rope method 
shall have an unimpeded over lift capaCJLy of at least 4 m (I <XJ 
mm). For safety reasons. the use of a hammer assembly with an 
internal an\ 11 rs encouraged as 'hown in ri . The total mass 
of the hammer assembly beanng nn the drill rods \hould not be 
1111,re than ~50 - I 0 Ihm (111 ::: 5 1'gJ. 

:-:nn J II '' 'uggc,lcd that the hammer t,111 !!uidc he permanent(~ 
marked In .:nahlc lhC' 11pcrar1>r or tn'pccrnr ro JUdgc rhc hammer drop 
hcigln. 

°""'""" A5TM ,_,,.,....., 
~~HS unotr taf\M w tf\ ASTM 
No rept'OduCtllaln Of ~1"9 C*Mtted w-tr.out ficet\M trom lHS 

.. 

5.t 2 Hammer /Jrop Sn1cm-Rope-cathcad. trip. 'em1-
au1omauc or automatic hammer drop '>)\terns, as '>hown in hg 
4 may be used, pronding the lilting apparatus will not cause 
penetr..llion of the sampler while re-engagrng and lrfting the 
hammer. 

5 .5 Accessory £411ipme11t-Accessories 'uch a'> labels. 
sample ~ontarner'>, data \heet\. and groundwater level mea,ur­
mg de\ rces shall be prm ided m accordance wrlh the require­
menh nf the pro1ect and other AST\1 standards. 

6. Drilling Procedure 

6.1 The borehole sh,111 be ad\'anced 111<:rementall) to pem1it 
mtermiuent or continuou-.. sampling. Test rntervab and loca­
tions are nonnally <;tipulated by the pro.1ect engmeer or 
geologr-..1. 1) p1cally, the mten als selected are 5 ft ( 15 m) or 
less rn homogeneou.., \trata with test and ':unplmg Jcx:auon-. <II 

every change of <;trata. Record the depth of dnllmg to the 
neare ... t 0.1 ft (0.030 ml 

6.2 An) drilling procedure that pro' ides a suitabl) clean 
and -,1able borehole before rnsenion of the sampler and a'1-.ure-.. 
that the penetration te'>L rs performed on e'~enually undisturbed 
sorl ~hall be acceptable. Each of the following procedure-. has 
pro\·en to he acceptable for some subsurface conditions. The 
-..ubsurface condi tion\ anticipated should he considered when 
selecting the drilling method 10 be used 

6.2.1 Open-hole rotaf) dnllrng method 
6.2.2 Contmuous flight hollow-stem auger method. 
6.2.3 Wa~h boring method. 
6.2.-l Continuou ... flight <,ohd auger method. 
6.3 Se,cral dnllmg methods produce unacceptable bore­

hole .... The process of jetting through an open tube ... ampler and 

u.::.r..atiemdon_ VA.~960458008. UMr2CatM4' LIM 
Nol lot R-. 04'11120011 Oil Oii i~ MOT 
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FIG. 3 Schematic Drawing of the Donut Hammer and Safety 
Hammer 

then 'ampling '~hen the de,ired depth j, reached ' hall not be 
pcrmmed. The continunu-. !light -.olid auger method ' hall not 
be u'ed tor ad\'ancing the borehole bcl0w a water table or 
helO\\ the upper con fining bed of a contined non-cohe,l\e 
-.lratum that is under arte"an pressure. c1 ... 111g may nm be 
at.l\'anced below the sampling elevauon prior to sampling. 
Alh ancing a borehole wtth bottom tfr-.charge hit!> ., not 
pcrmi,sible. It ., not pcrmi-.-.ible to advance the borehole for 
'uh,equelll lll\ert1on ot the -..impler 'olcly h> me;m, of 
pre' inu' .. ampling \\ ith the <;PT '.impler. 

'1...t rhe drilling tl u1<l lt:\cl \\ 1lhm the borehole Of hollo\\­
.. tem ,1ugers .. hall he maimained :JI or a~1' l' the 111 ,jiu 
gruund\\ a1er le\ el at all time' <luring <lrilhng, re1mH'al ot drill 
rnth. and \<llllphng. 

7 . .Sampling and 1htin~ Procedure 

71 After the borehole ha' been advanced to the desire<l 
'ampling ele\'atinn and exces-.ive cunmg' ha'e heen removed. 
record the deannut depth to the nearest 0 .1 ft CO.CUO m). and 
prepare tor the test "ith the following -.equem.:e of operauons: 

7. 1.1 Auaeh enher 'Plit-harrel 'ampler ' J~ re A or B to the 
'ampling rocb and lower into the borehole. Do not allo\\ the 
'ampler to drop olllo the -.oil to be ~.1mpled 

7.1.2 Posn1on the hammer above and auach the am il to the 
top ot the .. ampl ing rnds. T im may be done before the 'ampling 
rod-. and 'ampler are lowere<l into the borehole. 

7. 1 3 Re'>t the dead '~eight of the -.ampler. rn<h. <lll\il. and 
dme \\eight on the houom of the borehole Record the 
"1mphng ,tart depth to the neare't 0.1 fl co.o:m ml Compare 

Cov,~ ASr•·-
~iOed D¥ IHS uro. licenM ,,_ th ASTM 
N-) reproOudlOn or~·~~ w~ llC9f'IM trom IHS 

the ,,unpling ''an depth to the cleanout depth in 7 I. If 
e\cc,,j,e cuumg'> are encounteretl at the bouom ot the 
borehole. remove the -,ampler and 'ampling rod' from the 
borehole <1110 remove the cutting ... 

7. 14 !\1arl. the drill rod'> in three -.uccess1\'e 0.5 foot (0.15 
ml increments -,o that the advance o l the -,ampler under the 
impact of the hammer can be ea-.ily nbsened lor each 0 5-foot 
(0.15 m) increment 

7.2 Dnw the .. ampler wnh him" from the 140-lhf t623-:-\) 
hammer .m<l count the numhcr of blow' applied in each 
0.5·f<)()l tO 15-mJ muement until one of the tollov. mg occur': 

7.2 I A total l)t 50 him" ha'e heen applied dunng any one 
ol the three 0 1-foot (0. 1.5-m) incremelll\ descrihetl m 7 I ·I. 

7.2.2 A total of 100 blow' ha,·e hecn applied. 

1.2.3 T here j, no ob,erved ad' ance of the sampler during 
the applicallon of I 0 -.uccc,,,j, e blo\\-. of the hammer 

7 2.4 The 'ampler i'> ad\'anced the complete 1..5 fl . (() 45 ml 
without the l11rntmg blow count\ occurring as de,cnhed m 
7 2 I , 7 2 1. or 7 2 3 

7 2.5 If the sampler -.inl.' under the weight or the hammer. 
weight ot rod-.. or both. rel.ord the length of u avel to the 
neare ... t 0 I fl (0.030 m). and dnve the 'ampler through the 
11.!mainder of the te'>t mten·al. It the sampler \lllk'> the complete 
interval. :-. top the penetration. remo\e the 'ampler and -.amplmg 
rod' from the boreho le. and ad\'ance the borehole through the 
very \Oft or very loose rnateriab to the ne:-.t desired 'ampling 
ele' auon. Record the .V-value a' either v..e1ght of hammer. 
\H~ight of ro<h. or hmh 

i.cen-•Her.-.. \IA15960<S8008. ~. ltu 
"'11 1D< - 0<•1112C011080812MOT 
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FIG. 4 Automatic Trip Hammer 

7.J Record the numhcr of blo"' r.\'l required to ad\am:c the 
, ;unpkr eJch 0 5-foot (() 15 ml of penetration or fraction 
thereof . The tir,1 0.5 loot (0 15 ml I\ considered to be a 'eating 
drhe. fhe ... um of the number of blow' required for the ":cond 
and third 0.5-lllOl (0. I 5 m) ol penetrJ11on i' termed the 
··,1andard penetrauon re\i,tance ... or the ··N-\aluc ... II the 
'umpler is driH:n less than I <; ft <0A5 ml. a' permitted in 
' 2 I. 2 . or 2 1. the number of bl\)\' s per each complete 
05-toot (() I "i ml mcrement and per each par11,1l rncrcmcnt 
,h,111 Ile re..:orded 1lll the boring log. for panial 111cn:mcnt\. the 
depth of penetration ,h,dl he reponed to the ncarc ... 1 0 .1 ll 
(0.CUO ml m add1 11on to the number of hlow\. II the 1,ampler 
ad\'ance' be low the bottom of the borehole unde r the static 
"eight 111 the dnl l rods or the weight of the drill rmh plu' the 
'tatic \H~ight o f the hammer. th1' mformation 'hould be noted 
on the b1lring log. 

7.-1 The rai-.111g and dropping of the 1~0-lbf (623 \I) ham · 
mer -.hall be at·complished u ... ing either ol the lnllo\\ mg two 
meth1xb. Energ} tlc ll\ ered to the drill rod h~ either method can 
he mea,ured according Ill procedure' in Tc't \1cthod D 46B. 

7.4. 1 \frtlwd ,\ B;. usmg a tnp. ,1utoma11c. or '>em1 
,1utomatic hammer drop sy,tem that hft.., the 140-lbf <621-:\) 
hammer and alloM it to drop 30 :::: 1.0 in. (0.76 m :: 0.030 ml 
"'ith li11111ed ummpedenci:. Drop heights adju,tmenh for auto· 
matie and tnp hammer' 'hould he checked daily and at 1ir ... 1 

1nd1c;11mn ol variation, 111 performance Operation n l JUtomatic 
hJmmer' 'hal l be 111 'trict a..:cordance \\ ith opcratmn' manuah. 

eoo,.,ogr.o ASTM •-· 
P'OY'ded ~ liS under lanM v. l'\ ASTfll• 
No '~ton OI neta'OA:no ~ *"1"10ul htet\H t•om 9HS 

7.4.'.! Mt•1hod /J- B;. u'ing a cathead to pull a rupe allal·hed 
to the hammer. When thi: cathead and nlpe mcthotl ' ' u,eJ the 
'Y'-ll!m and operation 'hall conform to the follm"mg: 

7.-1. '.!. I The cathead 'hall he c"enually free of ru't. oil. or 
grea'e and h<l\e a diameter in the range of 6 to 10111.I 150 to 
250 mm). 

7.4.2.2 The cathead ,h,rnlc.I be operatec.I at ,1 minimum speed 
of rot,1tion lll I 00 RP:\1. 

7.4.2.3 The operator -.hould generall) u'e either 1-314 11r 
2-114 rope turn' on the t·athead. depenc.lmg upon whether nr not 
the rope come-, off the top (I ·314 turn' tor counterclock"' "e 
rotation> or the bottom <2 114 turns tor cllicl\wi'e rowt1on) o t 
the cathead during the performance nf the penetrat ion te't. "' 
'ho\.\n in I 11 • lt 1~ gi:nerally l\no\'n and m:cepted that 2-3/4 
or more rnpe turns eon,1derably impedes the fall of the hammer 
and should not be u1,ed to perform the te't The cathead rope 
... hou ld be ... uff, relauvely c.11). dean. und should be ri:placed 
when it becomes excev,J\CI) frayed. OJI) . limp. or humed . 

7 .-t.2.4 For each hammer bl1)\\. a 30 = 1.0 in. t0 .76 m = 
0.030 ml lift and drop 'hall he employed h) the operator. The 
operation o f pulling and throwing the rope 'hall he perfonni:d 
rhythmically without hold111g the rope at the top nl the 'trokc:. 

:-:on. -1-- lf the hilmrncr drop h.:'1gh1 j, so111<·1l11nJ.! oth..-r than 30 = 1.0 
in ((l.71l m = () 010 m). th.:n rcwrd the new drop hc1gh1 f·or \Oii~ other 
lhan 'and,, there h no k.nO\\ n data or rcs.:ar, h llwt rcla1.: ' "' :1d1u,1.mg thr 
,v., ufuc oh1<11ncd from d1lkrcnt drop ht:l!,!hh k-t mcth1id I> ~II• 
prm 1d.:' mll>rma1inn on ma I.. mi; ..-ncrgy nu:a,urcmcnt tor \ .irmhlc dmp 

~Ht~ VAi!.9604 58008 lJHr>t~ LIU 
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hcij!ht- and Praclic~· l>ci<ltJ6 pru\i1.ks int(lrrna1ion on ;11Jju,1mcnt ol 
\ ' valu.: I<> .i w11'IJnt energy k\'l'I {fill~ ul thc1>rct11;al, ;:-.;601. Pra.:1ic..­
ll fillll(1 .1!11111' the h.111uucr drop h.:1gh1 ll> be ad1u,tc<l to pnl\'tJc 60 'N: 
COl.'1£) · 

7.5 Bring the ... ampler to the ... urface and open. Record the 
~rcent recm er) to the neare't I <:, or the length of 'ample 
reco,en:d to the neare't 0.01 ft 15 mmi. Cl~Mif) the ,01) 

'•tmpJe, reco\ered '" to, in accordance with Practice D ': 
then pl:tcc one or more repre,entatiH! portmn' ol the .,ample 
into 'ealallle 11101,ture pnll1f l'.Ontainer' (Jar'l "ithnut ramming 
or d1,tort1ng any .1pp:111:111 ... 1ratilica1ion. Seal each co111a111c1 to 
pre,ent e1aporat1on of 'oil moi,ture Affr~ labcJ... to the 
contam<::r' hearing jnh de,1gn.llilll1. boring nurnher .... ample 
dept It and the hlow u1u111 ~r 0.5-toot 10 15-m) increment. 
Pr11tect the "11npk' aga111't e\treme tem~rature changes. It 
there 1' a 'oil change within the -.ampler. make a .1ar for each 
'tratum and note ih loc;11ion in the 'ampler ban-el. Sample' 
'hnuld be pre-.encd and tran,poned in acconlance wnh Prac­
tice () ,_p· u ... mg Group B. 

8. Data Sheetl<,)/Form('>l 

'i I Data obtametl 111 each b\lrehole 'hall he recorded m 
<Jccmdance 11.1th the Suh,urface Loggmg Gu1dc D 54 ~4 a ... 
required h) thc explmatmn program. An e\amplc of a ... ample 
d:ita 'heet 1~ mcluded in Appcndt\ XI. 

8.2 Dnlhng mformat1on 'hall be recorded m the field and 
'hall 111clude the follow111g· 

8.::!. I "lame and loca11on of job. 
8.2 2 '\ame' of cre1\. 
S.2 ~ l~ pc and mal-.e of tl1ilhng machme. 
S.2 -I Weather condi11on-... 
S.2 5 Date an<l time nf 'tare ;111d lini'h of hnrcholc. 
S.2.1'1 Bonng number and location ( ... tation and nmrdinatc'>, 

11 a\a1lahle and apphLable). 
S.2., Surtace ele\,J11on, 1f al'ailablc. 
X.2 'I Method ol advancing and cleaning the borehole. 
S.2.9 \1ethotl of 1-.eepmg borehole open. 
8.2.10 Depth of water 'urface to the neare-..1 0.1 It (0.030 m) 

• ind dnlhng depth to 1hc nearest 0.1 ft (0.030 m) at the 11me of 
a noted Jo-..-, of drilling llu1d. an<l time and date when readmg 
nr notauon wa., ma<le. 

S 2. I I Location of 'traw change ... to the neare-..t 0.5 ft ( 15 
c:m). 

X.2 I'.! S11e of c;i...111g. depth of ca,ed porttnn of horcholc to 
the neare,1 0 I It (0.010 m). 

Ceo"'°"' AST\I ""-'<>t•ll 
Pn>·-l>rlHS--•lhASTM 
N<:) 1~ ~ MIWO"•ing pemwttod ~ llc:enM f"l)m IHS 

., 

8.2.13 Lqu1pmcm and Method A or 8 of dming 'amplcr. 
8.2. 14 Sampler length anti in,ide diameter of harrcl. and ii 

a c,ample ba-.ket retainer " use<l. 
8.2. 15 S11e. typc. anti 'cction length ot the ... amphng rod,. 

and 
8.2.16 Remark-... 
S.3 Data ohtained for each 'ample 'hall he rccorde<l in the 

fidd and 'hall 111clutle the lollowing: 
8.3.1 Top of 'ample dcpth to the nearc't 0. 1 ft (0.1130 111 ) 

an<l. if utili1cd. the 'ample numbcr. 
8.3 2 Oc-..cnp11on of ... oil. 
8.3 ' ')trata change' \\ ithin 'ample. 
8.3.4 S,unpler pcnetr;Hion and reco1ery length' 111 1hc near­

e-..1 0. I ft IO 030 ml. an<l 
lU 5 '\umber ot hlo''' per 0.5 foot <0.015 111) or parc1.il 

increment 

9. Precision a nd Bias 

l) I Pn'nllfm--:re,t tlata on pn!Cl\1011 ts nm prc,cntctl tlue 
to thc naturc of th" 1e-.1 mcthotl. It "ellher nut lca'lhle 11r Hllt 
Clhtl) at th1' time to ha1e ten Clr more agencic' parttc1pa1c 111 
an in 'itu te,11ng program at a gi\en 'ite. 

9 I. I The Subrnmmlltce I S.02 j, ... eeking udditional d;it;i 
from the u'cr' ol thi' te't method that m1)?ht be u'cd 10 m,1ke 
a limited .,t,uement on prec1\lon . Pre,ent 1-.no\l.ledgc 1n<l1c:11c, 
thc following· 

9.1.1.1 Vunacion' 111 N-1alue ... of I 00 0C or more ha1 e bccn 
oh ... er\'Cd whcn using tlitrcrcnt -.1~indard pene1ra11on tc ... 1 appa­
ratu~· and driller-. for adjacent horehole' m thc 'amc ...i11l 

tormation. Current opinion. h;i...cd on field cxpcricncc. in<li­
catc' that \I.hen u ... 111g the '"me apparatu' and driller. N-1alue-. 
111 the 'amc 'oil can bc reproduced 1\ ith a coclfkient of 
,·ariation of ahout I 0 ~ 

9. I 1.2 The u\e ol fault) equipment. 'uch "' an cxtrcmel) 
ma"" e or damaged anvil. a ru't) cathcatl, a low s~c<l 

cathead. an old, oil) ropc. nr ma,..,ive or poorly luhricatetl rope 
-..heave-.. can '>lgnihcamly contribute to d1flerencec, in .V-\·alue' 
ohtame<l hctween opcrator-drill rig -.y,tem, . 

9.2 llitu-There 1-. no accepted reference value tor th" te't 
method. thcrefore. b1a' cannot he detcrminetl. 

JO. Keprnrd<, 

I 0.1 hlow count: 111-,1tu te.,t; penetrauon rcw .. 1ancc: ,mt: 
'>pl11-hanel sampling. \tantlard pcnetra1ion 1c-..t 

.__. ... ,,_,, VA/598()458008 ~' lJsa 
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DRILLERS BORING LOG 
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~~l~ Designation: D 2488 - 00 

Standard Practice for 
Description and Identification of Soils (Visual-Manual 
Procedure)1 

Thi' ,unJard 1s "'u.:J under the lhcd dc;,1gna11on D 24Xb: the number 1mmcd1atcly folio" mg the de>1gna11on mJ1catc:- the year of 
on1.unal adoption or, m the Cibc of re' ,,inn. the year of la,t re' ''ion A number m parcnthc<.c:. ind1c.1tcs the )car of last r.:"Jl'f'TO>'al. A 
'UpcN:npt epsilon (E) md1cate> an cdJton.il change "nee the lai.t rc"''"n or rcapproval. 

Tiu.\ \l111tdarcl ha\· heen apptuH•J /or u.'<' h,· agt•11nt'.\ of the Dt:partm<'lff 1~(Dtfcn.'t'. 

I. cope * 
1 This practice covers procedures for the descnplton of 

soils for engineenng purposes 
I 2 This pracuce also descnbcs a procedure for 1denttfying 

soils. at the opuon of the user, based on the class1ficat1on 
system described m Test Method D 2487. The 1den11fica11on 1s 
based on visual examination and manual tests. It must be 
clear!) stated in reporting an identification that 1t is based on 
visual-manual procedures. 

I 2. I When precise class1fica11on of sotls for engineenng 
purposes 1s required. the procedures prescribed in Test Method 
D 2487 shall be used. 

1 2.2 In this practice, the 1den11ficat1on portion assigning a 
group symbol and name 1s limited to soil particles smaller than 
3 in (75 mm) 

1 2.3 The 1dent1fication portion of this pracuce is hmlled to 
naturally occumng soils (disturbed and undisturbed). 

:\on I This prnc11cc may be used ai, a descriptive system applied lo 
such matenal~ as shale. clayslonc. shells. c!Ul;hed rock. etc. (sec i\ppcnd11t 
.\2) 

1.3 The descriptive mfonnation in this practice may be used 
with other sot! class1ficat1on systems or for matenals other than 
naturally occurring soi ls. 

I .4 The values stated m mch-pound untts are to be regarded 
as the standard. 

1.5 This standard does not purport to address all of the 
safety prohlems. if any. associated with its use. It is the 
responsibility of the 11ser of this standard to estahlish appro­
priate safety and health practices and determine the applica­
hility of r.:gulaton limitations prior to use For specific 
precautionary statements see Section 8. 

1.6 Tim prac/lce open a vet of mstructiom for performing 
one or more spec1fh operat10ns. This documefll cannot replace 
ed11catio11 or eTperience and should he used 111 co11J1mc11on 
with professional judgment. Not all aspects of this practice may 
he applicable in all circumstances. This ASTAf standard is not 
intended to represent or replace the standard of care bv which 

' Th" rr•c11cc •~ under the JUnsd1c11on of AST\1 Comm111cc D-1 R on Soil and 
Rock anJ "the direct rc-.ponsib1hty of Sulxommlll~ DI 8 01 on ldcn111ica1ion and 
CJa,,,1fica11on of So1b 

Current cJ111on appro\cd Feb. JO. 2000 Publhhcd \iJ~ 2000. Ongmally 
pubh,hcd a.' D 24SH MT. La.>t prc\IOU' cJ1t1on D 24SS 'IJ' '. 

the adequaly of a gin!n professional se1Tice must be judged, 
nor should tlus documem he applied l\ ithout consideration of 
a project's ma11v u111q11e aspects. Tlw w01d "Standard" 111 the 
//lie of this document means only that the document ha\ been 
appro1·ed through the AST\.f conwns11s process. 

2. Referenced Documents 

2 1 AST\.f Standardv. 
D 653 Termmology Relating to Soil. Rock. and Contained 
Fluids~ 

D 1452 Practice for Soil Jn,esttgation and Sampling by 
Auger Bonngs2 

D 1586 Test 'vlethod for Penetration Test and Split-Barrel 
Sampling of Soils~ 

D 1587 Practice for Thin-Walled Tube Sampling ofSotls' 
D 211 3 Practice for Diamond Core Drilling for Site lnves­

ttgauon2 
D 2487 Class1ficat1on of Soils for Engineering Purposes 

(Unified Sotl Class1fica11on System)2 

D 3740 Practice for Minimum Requirements for Agencies 
Engaged in the Testing and or lnspecuon of Soil and rock 
as Used in Cngineenng Design and Construct1on3 

D 4083 Practice for Descnphon of Frozen Soils (Visual­
Manual Procedure)2 

3. Terminology 

3.1 Definitions-Except as listed below. all definitions are 
111 accordance with Tenmnology D 653 

;-.. , .1o 2 For pamclcs rctamed on a 3-m. (75-mm) LS standard sieve. 
the folio\\ mg dcfinillons arc suggested: 
Cohhles panicles of rock that will pa.'' a 12-m. (300-mm) squan: 
opening and be retained on a J-m. (75-mm) sieve, and 
8011/das pamclcs of rock that will not pas., a 12-111 (300-mm) square 
opening. 

3.1. l cla1· soil passing a No. 200 (75-µm ) s ieve that can be 
made to exhibit plasticity (putty- like properues) within a range 
of water contents. and that exhibits considerable strength when 
air-dry. For classification, a clay 1s a fine-grained soil. or the 
fine-grained portion of a soi l, with a plasticity index equal to or 
greater than 4. and the plot of plasticity index versus ltqu1d 

: ~nnuol s,,,,A of, tS"nl S1a11J,ml.1. \'ol 04.0\ 
'.~nnual 811ok <•{.~ST\/ S1a11.f,.ml•. \ol 04.D'I 

* \ umma11 or Changes section appears 11 th' end of this standard. 

C0p)"l9111 C ASTM, 100 Barr Harbor Onve. West Con<llonocl<...,. PA 19428-2959. Unoled StaleS 

Ccw""'ASTM­
-by!HS---~"'ASTM 
No~ or""'*"''"V ~ ~t ICenle from l"tS 

~oCH2M >U'lalNIOCSIOOI . U--C-. 1.Ju 
Nol la<- OM>4i200S OI 22 S9 I.IDT 



4~ 0 2488 

lunit falls on or abo\e the"/\" line (see Fig. 3 of Test 'Vtethod 
[) 2487). 

3. 1.2 grcm!I particles ol rock that will pass a 3-m (75-
mm) s1e\ e and be re tamed on a \.o 4 ( 4 '"-mm) sieve v. 1th the 
lilll\)\\ 101! subdl\ is1ons 
c11drw•~ pas-.es a 3-in . (75-mm) s1ew and is retained on a 

".a-in. ( 19-mm) -.1e\'e. 
fine- pas-.es a ~~-in . ( 19-mm) sie\·e and is retained on a '\o. 

4 H .75-mm) sie\·e. 
3.1 .J m:i:.aml cla1 a cla" v.ith sufficient orgamc content to 

influence the soil properties. I or class1ficauon, an orga111c clay 
i-. a soil that would be classified as a cla). e'\cept that tis liquid 
l11111t \'alue utter O\'en dry111g ts less than ~'5 u of its liquid limit 
value before 0\ en dry mg. 

3 I 4 m)!anu si/1- a silt \\llh sufficient organic content to . 
mfluem:e the soil properties. For classification. an organic silt 
1s a sllil that would be classified a. ... a silt C\cept that its liquid 
limll value after oven dry111g is less than 75 % or lls li4utd lumt 
\'alue hefore OYen drymg. 

3.1.5 fll'tll a soil composed primarily of \'egetablc tissue 111 

\.arious stages of decompos11ion usually with an orgarnc odor. 
a dark hro\\n to black color. a spongy consistency, and a 
te\ture rang111g from tibrous to amorphous 

J . 1.6 ~1111tl particles ol rock that will pass a l'\o. 4 (4 "'"­
mml -;ieH! and be reta111ed on a 'o. 200 (75-µml sie'e with the 
follov.mg subd1\ iswns 

t'oarse- passes a l\o. 4 (4 75-mm) sieve and is n.:tamed on 
a '\o. 10 (2 00-mml s1e\e. 

me /111111 - passes a No. IO (2.00-mm) sieve and 1s retained 
on a No. 40 (425-µm) sieve. 

/111e- passes a \.o. 40 (425-µm) sie\e and is retained on a 
Ko. 200 (~5-µml sieve 

3.1.7 vi/r soil passmg a o. 200 (75-µm) sieYe that 1s 
nonplas11c or \Cry shghtl:r plastic and that exhibits lillle or no 
strength when air dry. I or' class1ficat1on. a silt is a fine-grained 
soil. 1,r the fine-gramed ponion of a soil." ith a plasticity inde\ 
less than 4. or the plot of plastictt) mde\ versus li4u1d 1111111 
falls bdo\\ the .. A .. hne (see ltg. 3 of Test 'v1ethod D 2487). 

4. ~ummar~ of Practice 

4 I L!'mg visual exarnmation and simple manual tests, this 
practice gives standard11ed cntena and procedures for descnb­
mg and idenllfymg soils. 

4.2 The soil can be given an 1den11fica11on by assigning a 
group symbol(s) and name 1'11e llO\\ chart,.,. J· 1g. la and F-1g. I b 
for line-l!rarned soils, and hi!.. 2. for coarse-!!ramed soils, can 
be used t~1 assign the appropr;ate group S\111hul(s) a111.l name If 
the srnl has properties \\ h1ch do not d1•ainctl) place 11 into a 
spccitic group. borderline S) mbols may be u'ed, see Appendix 
X3. 

:-.;,, 1 J It j, ,uggc,tcd 1ha1 a d1.,1im:tion be made bc.'twccn dual 
nmhals .ind horder/im.' nmha/.1 

• {)11,1/ Srn1bol A dual symbol " i" o symbols scp;1ra1cd h) a h) phcn. 
for c\ample. GP-G\I, S\\i.S(. CL-,\tL u'.:d to 1nd11:a1c that the soil ha' 
been 1dc.'nlllicd as havmg 1hc pmpcrt1cs of a cla,sifil~dtllln 111 accordam:.: 
1>.llh Jest \kthod D 24li7 \\here t1>.0 s)moob arc required ·h~o ')moots 
.ire ro:4u1rcd "hen the soil ha' t>ei1>.ccn 5 and I:! °'o lin6 <H "hen th.: h4uid 
hm11 .md pl.1,t1C11y tndc\ values pl<•I to the CL-~1l area of the plasllt:ll) 
d1Jn 

~9>1ASTMln•--
RIJO'OduCed r.y HS under 1anM •th ASTM 
flf•) r~arnotwofU'8 QlllfTftDllO ""'"OUt~M "°"" liS 

2 

Boruer1111e Srml>ol • \ llorderlinc 'ymhl>I 1, t" u ') mhols separated l>y a 
.,fa,h. for c'amplc. Cl.iCI I. u~I ')\1, CU.\tl.. ,\borderline s}mllol should 
l>c 1i-i.:d to mdkutc 1ha1 1hc soil h.ts been 1dcnt11lcd .is ha\ mg prupcruc' 
1ha1 do noi disunctl) place the soil ml\> a specific group lscc Append!\ 
'\JI 

5. Co;ig ni fica ncc and l ~c 

5.1 rhe descnptin! 111fonna1ion required in this practice can 
be used to describe a \Oil to aid m the evaluation of ih 
s1gnalican1 properties for engineering use 

5.2 The descnpt1\'e mformation required 111 this practice 
should be used to supplement the class1ficat1on or a soil as 
detem1ined b\ Test 'V'lethod [) 241:<7. 

5 3 TlllS p~acuce ma\ be used in 1dentify111g soils using the 
cla"ilicatil'll group S) mbols and names as prescrihed in Test 
:\1ethoJ D 24!i7 Smee the nam6 and \)mbols used 111 this 
practice to identity the soils are the same as those used 111 Test 
Method D 2487, 11 shall be dearly stated m reports and <Ill 
other appropriate documents, that the class1ficat1on symbol and 
name are hased on visual-manual procedures. 

5.4 This practice 1s to be used not only for 1dentifica11on of 
soils in the field. but also in the ol1ice. laboratory, or where\ er 
~oil sample'> are 111spccLed and described. 

5.5 TI1is practice has particular value in grouping similar 
'<lil ... ample' o,o that only a minimum number oflahor.itory te.;i._ 
need be nm for pos1ti\e soil classiflcauon. 

:\nh 4 Inc ah1hl} tu d.:,.:r11lc .ind 1dc111if) so11' corre<.:11) 1, k.1mcd 
mor<' rc:1dily under the guidance ul cxpcricm:cd p.:rsonnd, hul It ma) .11'<> 
he a~quircd s)stcmaucally h) comparm)! nurncncal luhorato~ 1.:st result s 
for I) pteal soil' of each lypc \\ nh their '1sual and manual charac1cn,t1cs. 

5.6 \\'hen describmg and identit)mg soil samples from a 
gi\'en boring. test ptt, or group or bonngs or plls. It is not 
necessary to follow all of the procedures in this practice for 
e\CI)' sample <:;otls \\hich appear to be similar can be grouped 
together: one sample complete()' des1:nbed and 1dentilied \\llh 
the other:. reterred to as similar based on perfonrnng onl> a fo,\ 
of the descripti\ e and identification proceduri.:s described 111 

this practice 
5. i This pracuce may be used 111 combmation v. ith Practice 

D 4083 when work mg with lhven soils. 

!'\on S !'\ot" ithstanding the st;llemcnts on pn:' im111 and Ina, con· 
1;11ncd m this 'tandard: The precision of th1' 1c~t method is dcpcndcnl on 
the compctcm:c of 1hc pcr--unncl performing. 1l and the su11allihty of the 
cqu1prncn1 and fac1h11cs used. ,\gcnd~"5 that meet the crucna or Prac1tce 
D .\740 arc generally con'idl'rcd capable ol wrnpctcnl and nb1cc1t\c 
t.:Sltllg. lJ~el'- llf this IC'I melhod .tre CJUtll)nCd lhUI COmphanCC Wllh 
Pr:tcllcc [) 3740 docs nol 111 i1sclf U"ltrl' rchabk tesltng. Rcl1ahlc l~-stmg 

depends on ,l'\ eml factors: Pracllcc [) .\740 pro' 1dc' a means for 
evaluating 'mne or those f:ic1or, _ 

6. Apparatu~ 

6.1 Rec1111red Apparatus 
6 I I Pockel Knife or Small Spa111/a. 
6 2 Useful Auxiliary Appara1111 
6 2 I Small Tes/ Tulw and Slnpper (or jar with a lid). 
6 2 2 Small I fund Lem. 

7. Reagents 

"' I Puri11 of li-(11er- Unless othern ise indicated, rdi!rences 
to "ater sh;ll .be understood to mean water from a c11y water 

l.iolnMe:sCH1M H.fJ'S919()45800J . UHP:~t l• 
Nol lor - CJM>cl200508 22 59 MOT 
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GROUP SYMBOL GROUP NAME 

--- 15-25% plus No. 200 -:::::::::::::: % .. nc1 2:% ern•I - Lun clay with sand < 
< 30% plus No. 200 ~ < 15% plus No. 200 Lean clay 

CL % und < % 1r..,.1 - Lun clay with er••el 
% .and ~%of 1r•vel -:::::::::::::: < 15% er..,.t s.ncty...., clay 

2:30'% plus No . 200 2:15% er..,.t s.ndy tun clay with ern•I 
% .and < % 911vet ~ < 15% .. nc1 Gr•welty IHn clay 

---_ ~15% sand Gr.,,etly i.., cl•Y wrth ,.nc1 

15-25% plus No. 200 -:::::::::::::: 'll. .. nc1 ~'ll. gravel - Silt with .and < 
< 30% plus No. 200 ~ < 15% plus No. 200 Silt 

ML " .. nc1 < % gtnel - Silt with er•m 
'll. sand ~'ll. of er..,.t -=:::::::::: < 15% ..,. .. 1 S.ndy tilt 

~30% plus No. 200 ~15'!1. gravel s.ndy tilt with grnet 
% .and < % .,.,,., ~ < 15% .and Gravelly tilt 

::?::15% .and GrHelly lilt wrth ,.nd 

---_ 15-25% plus No. 200 -:::::::::::::: % tand ~ 9'•ffl - Fat clay with .and < 
<30% plus No. 200 ~ < 15% plus No. 200 F.t clay 

CH % tand < % l'H•l-F•t clay with gr•wel 
% tand > %of travel ~ < 15% grawet s.ndy f•t clay 

~30% plus No. 200~ - --- ~15% gravel Sandy f•t clay with 11r•••I 
-----_. % sand < % gr•vel ~ < 15% aand GrHelly fat clay 

---~15% tand ._.Gravelly t.t clay with tand 

< 
<30% plus No. 200 ~ < 15% plus No. 200 - -------------Elastic •ill 

---_ 15-25% plus No. 200 ~ 'll. sand~% gtav•I- Elastic silt wrth sand 
MH --- % sand < % grawel- Et.lie Nit with t••••I 

'll. aand ~'ll. of 1r...i ~ < 15% gravel Sandy dastic silt 
> 30% plus No. 200 ---_ ~15% .,awe1 s.ncty elastic silt wrth graffl 
- 'lit sand < 'JI. .,..,.1 ~ < 15% tand GrHelly elastic 1111 

---~15% sand Gravelly elastic tilt with sand 

NOTE 1-Percentages are based on esumaung amounts of fines sand. and gravel to the nearest 5 %. 
FIG. 1a Flow Chart for Identifying Inorganic Fine-Grained Soll (50 o;. or more fines) 

GROUP SYMBOL GROUP NAME 

< < 30% plus No 200 ~ < 15% ptu> No 200 Ort_,ic 0011 

15-25% plus No 200 ~ % .. net ~%,,.,,, Oreanic 0011 with tend 
OL /OH ~'lit tand < 'll. 91avol - 01eanic ootl with 1••••1 

_--% .. nc1 ~'ll. grn•I -~----... < 15% t••"I Sandy 01ganic '°" 
2:30% plu• No. 200 --- ---_ ~15% 91Hel ----- S.ndy 0"8n1C oo~ with ,,. .. 1 

% .. nc1 < % ttHel ~ < 15% .. nc1 GrHelly 0119nlc >011 

---~15% .. nc1 Gre"llV 01...,oc >011 whh tend 

NOTE 1-Percentages are based on estimating amounts of fines, sand. and gravel to lhe nearest 5 %. 

FIG. 1 b Flow Chart for Identifying Organic Fine-Grained Soil (50 % or more fines) 

supply or natural source. including non-potable \\ater. 
7.'!. lfrdmd1/onc 4od \small btmle ot dilute h)drochlo­

m: acid I IC I. one pan I ICI (IO \1 to three pans \\ ater (TlllS 
reagent 1s optional for usl! \\ 1th this practice). See Sl!ct1on 8 

8. Safct) Precautions 

8. I \\ hl!n prepanng the di lute I ICI solution of one part 
concentrated hydrochlonc acid (I U ,\)to three pans of disttlled 
water. slo\\ I} add acid mto water following necessary safety 
precautllln-. . llandle \\Ith caution and store safely. If solution 
comes into contact \\Ith the -;k111. rinse thoroughly" 1th water 

k.2 ( au tion Do not add water to acid. 

9. ~ampling 

9 I The -.ample shall be considered to he represcntall\e of 
the stratum from \\ h1ch It \\as obtained by an appropriate, 
accepted. or standard procedure. 

:\.J. t o l'rcfcrJbl~. the sampling procedure 'hc.1uld bc 1dcnt1ticd as 

nghl ASTM lnltmdanal 
od..co<llJ>IHS...----ASTM 
tpr0duci-or1 or~ o-rm IJad w-~ ~horn IHS 

3 

h;nmg been condu,·ted m acn1rdancc wllh Pracllcc' D 1452. D 15l\7, or 
[) 2113. ,,r Ti:'t \lethod D '51\6 

9.'!. The sample ~hall be carefully identified as to origin. 

:\on 7 Remarks .1> to the ongm may t;1ke the fom1 of a boring 
number and ,,1mplc number m conJuncuon \\tth a 1oh numti.:r. a gculogtl" 
stratum, a pcdolo11ic horuon or a loca11on dc,cripuon "1th rc,pcct to a 
permanent monument, a gnd system or 11 .. ta11011 numbcr and olbct \\ tlh 
rcsp<.'Ct to a >lated ccntcrltnc and a depth or cle\at1on. 

9.3 For accurate description and identification. the mini­
mum amount of the spcc11nen 10 be examined shall be in 
accordance ''ith the following scheduk: 
MaK•muM Part1 J Size 

Sieve Opening 

4 75 mm \No 4) 
95mm (~ m ) 

19 0 mm(~ m.) 
38.1 mm (1 V.. in ) 
75.0 mm (3 1n.) 

~t-G:M Hill$Sl6CMS8001, U'Mt"Catter. L ... 

Nat"" - oe.« 200! oe-ns .. or 

Minimum Specimen Size. 
Dry Weight 

100 g (0 25 lb) 
200 g (0.5 lb) 
1 0 kg (2.2 lb) 
80 kg ( 18 lb) 
60 0 kg (132 lb) 
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GROUP SYMBOL GROUP NAME 

~5"1o fon.,~---V.•11-tnod<d --------------- GW ~<15" .. nd _ W•ll ... odod 1r••tl 
-----... :?:15"' ... nd ._..... ~.tl .. taded ,,.,, ....... 11h tand 

Poortv g<odod---------------GP-~-==----<15" .. nd - , _ Iv 9rodod 9r.,•I 
--------...2!15 .... ... nd ._....._.., Pootly ffeded gravel wt1h totnd 

W••l-trodod ~t oMs•MLor MH GW· GM CO::::::::::::: ' 15" .. nd-W•ll-t<-1r.,•l w11h111t 
--------.. . ~15" ... nc1 ____.. W•ll lfacHld 1ravtl w11h silt end und 

lonts• Cl °'CH-- • GW·GC --=:::::::::::: ' 15" .. nd-Wtll-tr-1ra••I woth cl•V 
~164,{. Mnd--.- Welt-traded 1r•••I with d1y end 1o1nd 

POO<IV 9rodtd ~fonts ML or MH--- GP·GM CO::::::::::::: 15" ,.nd _Poor Iv ffodtd grt .. I with solt 
------.... ::!15ta. t.1nd--+- Poor ly v.ttd granl With Slit and t•nd 

lon.,• CL O< CH GP· GC C:::::::::::::: 15" ,.nd _Poorly 9rtdtd grtvtl wnh cl•V 
2!"15" Mnd .___.... Poorly 9redtd graul wnh elev end tMld 

-
-===============lones•ML or MH GM-~=----. <15'llo .. nd-Solty grtvtl 

· 15'4 tints -.___. 2:15._, utw:I-.. S1hy travel wnh und 
t 1n .. • Cl or CH-----GC ~ <.15" ,.nd • Cl•v•v 1r••tl 

----... 2:15" wnct _.. Ct.v•v ttaw•I with 1o1nd 

__.....w.11..,tdtd SW ~< 15'llo trn•f -W•ll.p-IM'd 
<.s-.. t1na•-------.. ----...,2'15-W. 1rant Wtll-'f'~ed M.nd with 1r1nl 

Poo•lv ptdtd-------- --------SP ~ 15'llo 1r•••I-Poorly ptdtd .. nd 
-------... 2. 15~ 1r.wet-.. Poortv er.tld a.and with,,,.,.. 

l onts• M l or MH SW·SM 15'llo 1r ... I-- • W•ll-fl tdtd wnd woth ••It 
Wt ll•eded l:lS~ ffnef---... Well111dtld und w11h ttll and t tHtl 

< f onu-Cl or CH--- SW· SC ~ 15'llo 1ra.e1-W•ll-trtdtd,.ndwothcl>y 
1n f1net c: 15 '.lf. tt• fff ____... Well..,-adld Pnd with clay and •• .,., 

-===========

1,n.,• 0\4L orMH SP-SM ---=::::::::::. 1S'llo 9ro••I- • Pootly f'odod .. ndwothuh 
Poorly •aded ,,.?' 15~ tflffl Poort y p ed«I wnd w ith ttt l and trncl 

.:!16,,. frnCl 

hno••Cl CHCH-- - SP- SC ~ 1S'llotrn•l -P00<lv•-.. ndwothcl•v 
z 15,., fFlfff ____.... Poorly paded iand with clay and 91'a•tt 

-
- ============= f1n .. • Ml 0t MH 

ftntt•Cl or CH --

-SM -=::::::::::::: < 15'llo 9ra .. 1-. S•lty -
.2,151" 1ravel ___.. Silty iand w11h e raw-tl 

.. SC -=::::::::::::: < 15'llo 1ravo1 - Cl•v•v ,..,., 
c::!.151' 1rutl ___.... Clayey 1.and with travel 

Non 1 Percentages are based on cs11ma11ng amounb of lines, sand, and gravel 10 the ncarc'>t 5 o/o. 
FIG. 2 Flow Chart for Identifying Coarse-Grained Soils (less than 50 % fines) 

~1111 s If rundom l'>Ula1cd pan1dc> .ire cnniuntcrcd 1hat arc s1gniti­
C3ntly larger 1h.111 the parudc, m the ,011 ma1rt\. the soil mau" CJn he 
,1,c11rntcl) dc.,cnhcd 11nd 1dcn111icd m JccorJancc \\llh !he prc,·ccdmg 
schedule 

I 0.3 Color Descnbe the color. Color 1s ,111 11nportant 
property 111 1den11fy111g organic soils. und \\.1th111 a given 
locality it ma) also be useful in ident1f)·111g materials of similar 
geologic origin. If the sampk conrnin:. layers or putche., of 
\'arymg colors. this shall be noted and all representative colors 
shall he described The color shall he dcscribcd for mmst 
sumpks. If the color represents a dry condition. this shall be 
stated m the report. 

9.4 If the tidd sumple or specimen being examined is 
smullcr than the mumnum recommended amount, the rcp\lrt 
shall mclude an appropriate remark. 

10. OcscriptiH' Information for oils 

IO I l11g11/e1n1_, Describe the angularity of the sand 
(coaN! ... i1e., only). gravel. cobbles, and boulders, as angular, 
suban1!lllar .... uhroundcd, or rounded in accordance with the 
en11.>n~1 111 l'ahle I and I 1g. J . A range of angularit)' may he 
statL'll. ... uch .h subrounded to r0unded. 

IO 2 \'hape Descri be the shape of the grn\el. cohhlcs. and 
boulders as nut. elongated. or llat Jnd elongated 1r the) mcct 
the cnteria in fable:? and fig. 4. Othemtse, do not mcntmn the 
shape. Indicate the fraction of the particles that ha' e the shape, 
such as: one-third of the gravel particles are flat. 

TABLE 1 Criteria for Describing Angularity of Coarse-Grained 
Particles (see Fig. 3) 

Descnphon 

Angular 

Subangular 

Subrounded 

Rounded 

C00y,ogt11 ASTM lnl~I 

Cnlena 

Particles have sharp edges and relatively plane sides wolh 
unpohshed surfaces 

Particles are similar lo angular descnphon bul have 
rounded edges 

Particles have near1y plane Sides but have well-rounded 
comers and edges 

Particles have smoothly curved sides and no edges 

Rflll'Odl.IC9CI br tiS wndlf ~ wilt\ 4S TM 
N·) r~ Of net~ oennt1.ec1 Wl1hCM lcenM I~ IHS 

I0.4 Odor Descnhe the odor if organic or unusual Soils 
containing a significant amount of organic material usuall\ 
h:t\C a <listincll\C odor of decaying \Cgctauon TlllS 1s e .. pe­
ciall) apparent m fresh sumple'>. hut if the samples arc dried. 
the odor may o l'tcn be re\ 1"ed by heating a mmstt:ncd sample. 
Ir the odor ,., unusual (petroleum product. chemical .ind the 
like), it shall be described. 

I 0.5 \ f111S111rc Co11di11011 Describe the moisture condition 
as dry. moist, or wet. m accordance with the crncria 111 fable~ . 

I 0.6 I/Cl Reac11011 Descnbe the reaction \\ ith llCI as 
none, '' eak, or strong. in ac;cordance ''1th the cn tcra in I able 
4 ')inc;c ca lcium carbonate is a common cementmg agent, a 
report or its presence on the ba.,1s or the reaction with dilute 
hydrochloric acid 1s 1mpo11ant. 

10.7 Comisteno for intact tine-1:'Tained soil, descnb1.> the 
consi-;tency as \Cl) 'iOlt, -;oft. finn. hard. or 'Cl)' hard. m 
accordance \\ith the cntena in Table 5 Thi!> obscrvutwn 1" 
inappropnute for soils w11h significant amount., of gra\el 

I o.s Ccmrntaf/Ofl Describe the cementation or intact 
coarse-grained soils as weak, moderate. or strong. in accor­
dance wnh the cntena in Table 6. 

lJCenl...c:H2W H&'!l9ll0458001. UMf""C....r ltN 
Jo.X h>< R- U,'04'200~ 08 22 59 MOT 
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h I • 

FIG 3 Typical Angularity of Bulky Grains 

TABLE 2 Criteria for Describing Particle Shape (see Fig. 4) 

The partJCle shape shall be described as folloWs where length, wldlh and 
thickness refer lo the grealesl. mlermediale. and least dimensions of a particle, 
respec!Jvely. 

Flat Particles w1lh wldlMhiclmess > 3 
Elongated Particles w1lh length/width > 3 
Flat and elongated Particles meet cnlena for both nat and elongated 

I 11.'1 Struc11111 Dcscnbe the structure of 111tact '>Oib m 
ac.:c.:nrdance \\ ith the l.rtlena 111 Table I . 

10.10 Ran!!t' of l'articlt• S1:e' For gm\d and -,and com­
poncnls. describe lhe range of particle sizes w llhm each 
com1wncnt as defined 111 3.1.2 and 3.1.6. For example. about 
20 ~ .. line to coarse gra\el. about 40 °o tine to coarse sand . 

I 0. 11 \/aximum Partide Si:t [)c.;cnbe the maximum par­
tic.:le size found in the sample m accordance w11h the following 
111 timnauon 

I 0. 11 I Sand Si:t If lhe maximum particll! si7c is a sand 
c;11e. descnbe as tine. medium. or coarse as defined in 3.1.6. 
hlr example 111axtmum particle sw!, medium '>and 

I 0. 11.2 Grn1't'/ W-:e It the maximum par11cle s11e b a 
gnt\el size. describe the maximum particle site as the smallest 
,ie\e opening that lhe particle \\Ill pass. For example, maxi­
mum particle size. 11" 111 (will pass a I -in. square opening 
hut not a 1 ~-in. square open mg) 

10.11.3 Cohh/e or Boulder Si=t - If the maximum particle 
s11e 1s a cobble or boulder sue. describe the maximum 
dimension of the largest particle. For example: maximum 
dimem,ion. I~ in. (450 111 111 ) 

I 0 12 I !tmlm•H Describe the hanlneso; of coaro;e "and and 
larger particles as hard, or slate what happens \\hen the 
particle' are hil by a hammer, for e:>..amplc. gra\el-si/c particles 
fracture \\1th considerable hammer blO\\, -.ome gravel-si7e 
parucJe, cnnnble ~ith hammer bkm. "'I lard"' means panicles 
do not crack. fracture. or crumble under a hammer blO\\ , 

CopytJQ'il A$ TM lnlr\ltlOl'\a 
-trylHS..-lleenM*'"'ASTl.I 
No'> tiJPft)due!Gn~ ~ ~-.<lhoUt k:enM f'Om tHS 
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PARTICLE SHAPE 

W=WIOTH 
T =THICKNESS 
L =LENGTH 

FLAT: W/ T>3 
ELONGA TEO: LI W > 3 
FLAT ANO ELONGATED: 

- meets both cri ter io 

FIG. 4 Criteria for Particle Shape 

10. D Add111onal comment... shall be noted. such as the 
presence of roots or rool holes. dillicully in drilling or augering 

L--a<l"' H<ll!>9604S8001 U--c..t .. LIM 
,,_.tor - OMW2001> 08 22 S9 MOT 
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Dry 
Mcrisl 
Wet 

TABLE 3 Criteria for Describing Moisture Condition 

Cr•le a 

Absence of moisture dusty dry lo the touch 
Damp but no visible Nater 
VISlble free water, usually sod 1s belo<'i waler table 

TABLE 4 Criteria for Describing the Reaction With HCI 
Cnter 

on the portion of the sotl sample that will pass a 3-111. (75-mm) 
-.ie\e. rhe larger than 1-111. (75-mm) panicles must hi.: re­
lllOH!d, manuall). for a loo'e sample. or mentally, for an intacl 
'ample before dassilymg the soil. 

12.2 Estimate and note the percentage or cobhles and the 
percentage of boulders. Perfrlflncd \'isually. these e~timatc' 
\\ill be on the basis of \'O)ume percentage. 

~on Q S 1Kc the pcrccnt.t!!CS of the pantdc-,i1e d"1ribu11nn m Tc't 
-N-on_e _____ N_o_v_is-·ib-le-re_a_c_lro-n---------------- \lctht>J 0 ~4S"' tre b) Jry \\etght. nnd the C'lllll'llC' of pcr.:clll:lf!C' for 

Weak Some reaction. wilh bubbles forming slowly gr:t\cl , o,and, Jn<l fine, in thi' prat:llcc ure b) JI') \'<:ighl. II is rccom-
S1ro119 VIOient reacllon, w11h oobbles forming immediately mended that the rcp<lrt stale that the pcr.:cnW!!Cs ,,f cobble' and boulder' 
----';...__---------------""'"---------- ore by \Uh11111: . 

I 2.3 Of the frnction of tht: soil smaller 1han .I 111 . (75 mm). 
_____ T_A_B_L_E_s_c_r_i1_e_ri_a_f_o_r_D_e_s_c_r_ib_1_n_g_o_·_11a_t_a_n_c_v ___ ____ estnnale and note the percentage, b~ di} \\e1gh1 of the grmcl. 

Oescnpt Cr;tor._ sand, and lines (sec -'\ppe1 d1x X4 for suggested procedures). ----------------------------Very soft Thumb will penetrate soil more lhan 1 in (25 mm) 
Soft Thumb will penetrate sotl about 1 in. 125 mm) :"'0 11 IO Smt·c the pan1clc-si1c component, appear '1Su.1ll) on th..-
F1rm Thumb will indent sod about \i<1n. (6 mm) b'"" of \Olum< cons1dcrJbk C\pcnem:c ts rcqum:J lo csllmatc the 
Hard Thumb will not Indent soot bul read1fy indented with thumbnail pcrn~ntagcs on the has1' l•f di) \\eight. Frequent t:ompansuns \\llh 

·V __ ery.;.._h_a_rd ____ Th_u_m_b_n_a_11 _w_111_n_o_l_in_d_e_n1_so_ i1 ________ _____ laboratury pa11iclc-s11e anal}ses ,huuld be made. 

TABLE 6 Criteria for Describing Toughness 

DescripltC Cntena 
~----------------------W ca k Crumbles or breaks w11h handling or litUe finger pressure 

MOderate Crumbles or breaks with considerable finger pressure 
Strong Woll nol crumble or break w1tn f1nge< pressure 

TABLE 7 Criteria for Describing Dilatancy 

De~ piton 

Stratified 

Laminated 

Fissured 

$11(.kenstded 

Blocky 

Len sod 

Homogeneous 

C 11ena 

Alternating layers of varymg matenal or color will! layers at 
least 6 mm tnlck, note tntekness 

A11ema11ng layers of varying matena1 or color with the 
layers less tnan 6 mm lhld<; note th1cknoss 

Breaks along definite planes of !racture wllh lilllo 
res1Slance 10 fraclunng 

Fracture planes appear polisl\ed or glossy. sometimes 
striated 

Cohesive soil that can be broken down into small angular 
lumps which resist further breakdown 

Inclusion of small pockets of different soils. such as small 
lenses of sand scattered through a mass of day; note 
thickness 

Same color and appearal\C$ 1nroughout 

hole. ca\ ing of trench or hole. or the pre-.ence of mica. 
I 0.14 A local or commercial name or a geologic 111tervre­

tation of the soil. or both. may be added if ident1ticd as such. 
I0.15 A class1ficat1on or idcntificauon of the soil in accor­

dance "ith other classification systems may he added if 
tlle1111tied as such. 

11. Identification of Peat 

11 I \ -..1mple composed primarily ot' 'eget:tble lis-.ue in 
\ ariou-. stage .. or decomposition that has a fibrous to amor­
phous 1e:1.ture. usually a dark brown to black color. and an 
organic odor. shall be designated as a highly orgamc soil and 
shall be identified as peat. PT. and not subjected to the 
identi fie a ti on procedures described herea 11er. 

12. Prr paration for ldrntification 

12 .1 The s\li) 1dcn11 ficat10n portion of this practit:e 1s based 

Copyt.gt>I ASTM lnWnalo\al 

A:~ by IHS unoet "*- ""'''"' ASTM 
NO reoroc!i.dlOn Ol .,.,.....0-,~ing pem'\I~ •1.-.!l'Q.ll IC«tH from liS 
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12.3. I The percentages shall be estimated lo the closest S }o. 

The percentages of gravel .... and, and tines must add up to 
JOO%. 

I 2.3.2 If one or the components is present but not in 
sutlic1ent quanlity to be Cl'nsiuered 5 °n of the smaller than 
J-in ('"'"-mm) µonion. indicate its presence by the te1111 trace. 
for example. trace of fines.,\ trace is not to be con,idercd 111 the 
tom I of I 00 o,., for the componenis. 

13. Preliminar) Identification 

13.1 The soil 1s /111e s:rami•d 1 I it conmins 50 ~o or more 
hnc-.. l·ollow the proc.::uures for identilymg fini.:-grained sotb 
of ">ec11on 14, 

13 2 Thi.: soil ' ' nw1w }!rained if tt contains less than 50 % 
fines. f ollO\\ the procedures for ident 1 t)·111g coarse-gra mcd 
"oib ol l)i.:1..11nn 15 

14. Procedure for ldcnlif) ing I inc-Grained ~oih 

14 I Select a representative sample of the matcnal li.)r 
e\ammatton Remo\'e pan1cles larger than the No 40 sieve 
(medium sand and larger) until a specimen eqm\alent lo about 
a handtUI of mmenal is a\~1tlable Use this spccnni.:n for 
perfonning the dry strength. dil:nancy. and toughness tests, 

14.2 Dr\' Strength. 
14.2.1 From the specimen. select enough materia l to mold 

into a ba ll about I in. (25 mm) in diameter. \fold the material 
unti l it has !he consistcnC)- of putty. addtng water if necessary. 

14.2,2 From the molded material. make at least thrce lest 
specimens. A test specunen shall be a hall of material about 112 
in. ( 12 mm l in diameter \ llO\\ the te-.t specimens to dry 111 air. 
or ·rnn. or b) anifictal means, <is long as the tempemture docs 
not exceed nO' C. 

14.2.J If !he test specimen contains natural dry lumps. those 
that arc about 17 m. (I~ mm) in diameter may be used 111 place 
or the molded balls 

:"'on 11 The prtlCC'S of molding and <lrymg u'ually pro<lm:c' higher 
str~"llgth~ th:tn arc found 111 nat1m1I dry lump, of soil 

14.2.4 Test the strength or the dry balls or lumps by 
crush111g hetween the lingers. :\ote the strenglh as none. Im\, 

Lc--CH211 '1£'5980(58001. ~'-UN 
"""tor - OMl<-'200$ 08 22 511 MOT 
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medium, high, or \Cry high 111 accorance with the critena 111 

Table S. Ir natural dry lumps are used. do not use the results of 
any 111' the lumps that arc found to contain particles of coar'c 
sand. 

14.2.5 r!1e presence or h1gh--.1rcngth \\ ater-soluhle cement­
ing. materials. such as cak1um carbonate. may cause C\cep­
llonall) high dr) strengths. The presence of calcium carbonate 
can usuall) be detected from the intensit) ol the reaction \\1th 
dilute hydrochloric acid (see I 0.6). 

14.3 Dil111a11n 
14.3.1 From the specimen. select enough material to mold 

into a ball about 1 111. ( 12 mm) 111 diameter. Mold the material. 
adding '' ater if necessary. until 11 has a soft. but not sucky, 
cons1stenc)r 

14.3.2 ')mooth the soil hall 111 the palm of one hand" 1th the 
blade ol a knit~ or small spatula. Shake hori1011ta lly, striking 
the side of the hand ngorousl> agamst the other hand several 
times. '\ lie the reaction of \\."ater appearing on the surface of 
the soil. liquee1e the sample by closing the hand or pmching 
the soil between the fingers. and note the reaction as none. 
slO\\. or rapid in accordance \\.ith the criteria in Table 9 The 
reaction is the speed with \\ h1ch water appears \\hi le shakmg, 
and di ... appears ''hi le squeezmg. 

14 4 foui:lmen: 
14 ..t. I follo\\ ing the completion of the dilatancy test . the 

test .,pec1m..:n 1s shaped 111111 an elongated pat and rnl led by 
hand on a smooth surface or between the palms 11110 a thread 
about I/~ in. (3 mm) in diameter. (If the sample is too wet to roll 
e;1'ily. 11 should hc spread into a thin layer and alkiwed to lose 
some water by evaporation ) Fold the sample threads and rernll 
repeatedly unul the thread crumbles at a diameter of about 118 
in. The thread\\ ill crumble at a diameter of 1 in when the soil 
1s near the plasttc hm1 1. Note the pressure required to roll the 
thread near the plast ic l1m11. Also. note the strength of thc 
thread. After the thread crumhles. the p1..:ces ;.hould be lumped 
together and kneaded until the lump cn11nhles. 1'.otc the 
toughness of the material during kneading. 

14.4.2 Oi:scribe the toughness of the thread and lump as 
Im\, medium. or high 111 accordance with the cntena 111 rahle 
10. 

14.5 Plm11cit1 - On the basis of obsen·ations made during 
the toughness tc ... t. describe the plru;ticny or the material in 
accordance \\1th th..: criteria gi\en in Table 11. 

14.6 Decide whether the soil is an i1111r~i111ic llr an orgi1111c 
line-gra111ed s11il (see 14.8). If 111organic. follow the steps g1\en 
in 14.7. 

Descnpl.JOn 

None 

LON 

Medium 

High 

Very high 

TABLE 8 Criteria for Describ ing Toughness 

Cmena 

The dry specimen crumbles into powder w•th mere pressure 
or handling 

The dry specimen crumbles into powder with some finger 
pressure 

The dry specimen breaks lnlo pieces or crumbles with 
considerable finger pressure 

The dry specimen cannot be broken w•th finger pressure 
Specimen will break into pieces between 1humb and a hard 
surface 

The dry specimen c.anno1 be broken belWeen lhe thumb and a 
hard surface 

Copyngl>4 AS r ... ._, _, 
R~brltiS""°"tic.....,wt.•1ASTM 
N•>~or~ing '*'"480 wl.'ICll.ll k91'\M from 1-l") 

7 

TABLE 9 Criteria for Describing D1latancy 

Descripl(J.. Cntcria 

None No V1S1ble change 1n lhe speclln8n 
Slow Waler appears slowly on tile surface of the specimen dunng 

shaking and does not disappear or dl58ppears slowly upon 
squeezing 

Rapid Water appears quickly on the surface o! lhe specimen during 
shaking and disappears quickly upon squeezing 

TABLE 10 Criter ia for Describing Toughness 

Descriplion Cntur1a 

Low Only shghl pressure 1s required to roll the lhroad near the 
plasttc hm1t The thread and the lump are weak and soft 

Medrum Medium pressure IS roqwed to roll the thread 10 near the 
plasllc fim1t. The lhread and the lump have medium shllnoss 

High Considerable pressure 1s required to roll the thread to near the 

Descnpbon 

Nonplasllc 
Low 

Medium 

plasttc hm1l The lhread and the lump have very high 
sl1flnes!> 

TABLE 11 Criteria for Describing Plasllc1ty 

Cntea 

A "'·m. (3-mm) thread cannot be rolled at any water content 
The thread can barely be rolled and the lump cannot be 

formed when dner lhan lhe plast•C l11111t 
The lhread ts easy to roll and not much time 1s required to 

reach ltre plastic lirnrl. Tne lhread cannot be rerolled a~er 
reaching the plastic limit The lump crumbles when dner 
than the plasllC lllTllt 

It takes considerable ome rolling and kneading to reach the 
ptashc hm11 The thread can be rerolled several hmes after 
reaching lhe plasbc l1mi1 The lump can be formed witriou1 
crumbling wht>n dner lhan tne plllstic bm1t 

1-l. 7 ld.•nr({icufio11 <!f l110~1.111ic Fine-Grained S0tl.I: 
14.7.1 ldent lf) the soil as a lean clay. Cl.. tf the soil has 

medium to high dry strength. no or slo\\ dilatancy, and medium 
toughness and plast1c1t\ (sec Tabl..: 12). 

1-l.7.2 l<lenut\ the soil as a fat elm·. Cll. if' the soil has high 
10 \Cf) high df) strength. no <lilatancy. and high toughness and 
plast1Cll) (see foble 12) 

1-l' 3 Identify the soil as a silt. \IL. if the soil has no to lcm 
dry strength. slcm to rapid d1latanc). and low toughness and 
plasllCll}, or is nonplasuc ( -.ee !able 12 ). 

14 7 -l Identify the soil as an elastic \lit. Mil. if the soil has 
low to medium dry strength, no to slo\\ dilatancy. and lo\\ to 
medium toughness <Ind plasticity (see fahle 12 ). 

'-!l)tt 12 1"11c:,c propcr11C' :UC >llllrlJr Ill lh<N'. for ,I k:lll cl.l). 
111>\\C\cr, the ''It'"" t.lry qu1,·kly un the han<l and h.l\C a ,mo11th. ~rlk} 
feel when dry. S,1mc 'u1b that \\\lt1l<l cla"tf} '"~Ill an accort.l:mcc "rth 
the cntcn.1 m fc,1 ~lt:thod [) ~-IS7arc'1suall} d1tlkult 1<> d1,tmgu1'h from 

kan cl.1ys. Cl.. It may he n.:.:~-SS:ll) 10 perform l.1hMaiury 1.:s1mg for 
proper 1dcn11fic.1t1on. 

TABLE 12 Identification of Inorganic Fine-Grained Soils from 
Manual Tests 

Soil 
Dry Strenglh Odatancy 

Symbol 

Ml None to low Slow lo rapid 

CL Medium to high None to slow 
MH low to medium None to slow 
CH High 10 very high None 

~-ct<..·M Hil/SQ60.tS9001 U..,..C.rtaf LIU 
Noe lo< - C&l>4'2006 Oii 22 !19 ... OT 
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Low or lhread ca11nol be 
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Medium 
Low to medium 
High 
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14 ~ ldcn11(in1flo11 of 01ga111c Fi11e-Grai11cd ';'oils: 

14.~ . I llknttf)' the soil as an mxanic .wit. 01 011. Ir the sotl 
contains enough organ11.: panides to influence the soil proper­
ttes. Orgamc soils usually haw a dark bro'' n to black color and 
ma) ha\e an organic odor. Often. organic sotl-. \\Ill change 
color. for exampk. black to brown. when exposed to the atr. 
Some orgamc sotls ''ill lighten in color s1gmficantl) when air 
dried Organic soils nunnally will not have a high toughness or 
plast11.:ity. The thread for the toughness test will be spong) . 

~nn 13 In >Omc ca'c'. tlm1ugh pncllc1; and c'pcncncc. 11 ma~ be 
po"1hlc to funhcr 1Jcn11fy the mgan1r ,oils ·'' org.1111c ,1Jts 01 urg;mll' 
cla)S. nL or Oii Conclallo11' hcl" CCII till' d1btanc). di) 'lre11gth. 
t\lughnc,,, h:sb. and lahornttll') tc'L~ can be 111.1dc to 1dcnllf) organic soib 
m certain dcp<i-1L- of snnil:ir ma1enals of kno" n gcolu!!t<: u11µ111 

14.9 II the S\)t( 1s estimated to ha'e 15 to 2'i "o sand or 
gr.l\ d. or both. the '' ords ··with sand" or .. ,nth gr<.l\'el" 
{wh1chewr is more predominant) shall be added to the group 
name. For example· "lean cla) w11h sand. CL .. or "silt with 
gnl\d.~1L"(seeltg. laandFtg. lbl lfthepercentageofsand 
is eyual to the pen.:entage of gravd, use .. ,, 1th sand." 

14. 10 I I the soil 1s estnnated to ha\ e 30 % or more sand or 
gr.i,el, or both. the words ""sandy'' Clr ··gra,elly" -;hall be added 
to the group name. Add the word .. ,andy"" if there appear-. to be 
more sand than gra,el. Add the word "gra\ ell).. if there 
appears to be more gravel than sand. For example: '"sand" lean 
clay.CL"'. '"gm elly fat cla). Cl I"'. or "'sand) st It. i\11. ·· (sec r 1g 
I a and Fig. I b ). If the percentage of sand 1s equal to the percent 
of gra\el. use "sand) .. 

IS. Procedure for ldentif) ing Coarse-Grained Soih 
I Contains kss than 'i() 0

·• tineq 

15 .1 The soil is a gra1·...t if the percentage of gra\'el 1s 
1.~11mated to be more than the percentage of -;and 

15.2 Thl -.ml is a mnd if the percentage or gra,el t-. 
estimnted to be equal to l>r less than the percentage of sand. 

15 .3 The sotl 1s a dean grm•el or dean swul if the 
percentage of fines is est11nated to be 5 % or less. 

15.3.1 ldentt f) the sotl as a we/1-~raded gran I. (1 \\. or as a 
well-graded wnd. S\\. 1! 11 has a \\ide range of particle si7es 
and sub-;tantial amounts of the mtennediate pan11.:le sizes 

15.3.2 ldentil)' the sotl as a poor~\' .f!.raded grm el. GP. or as 
a poor~\' graded sand. SP. 1f it consists predominant(} of one 
s11e (unifonnly gr.ided). or it has a wide range of s11es \\Ith 
some mtennediate s11cs obviously 1111ssmg (gap or 'ik1p 
graded). 

15.4 The soil 1s either a gran·l ll'ith ji11ev or a Hiiiel wi1h/ine.\ 
if the percentage of fines 1s estimated to bl'. 15 % or more. 

I~ 4 I Iden tit)· th~· soil as a dayey gn11•e/, GC. or a cla_\ <' \ 

\1111tl \C 1f the fines are clayey as de1en11ined by the 
procedure' 111 ';ecuon 14. 

I 'i A.2 ldentll) the sotl as a .\i/~1 · gra\·el. G~1. or a .1i/11• mm/. 
')\I. if the fines are silty as detem1ined by the procedures Ill 

<.;cctton 14. 
15.5 If the soil 1s est11nated to contam I 0 % hncs. give the 

soil a dual identificatton usmg two group symbols. 
15.5 I The first group symbol shall correo;pond to a clean 

gra,el or sand (G\\, GP. ')\\.,-;pl and the 'e1;'Jnd symbol shall 
ctmespond 10 a gr;\\ el or sand \\llh fines (GC. G\1, ')(. S\.1) 

I S.5.2 The group name -.hall correspond to the hrst group 

~ASTM-
R~ 0y 1i$ ""'* liCllnM 'llt'dh ASTM 
No;i, r~ 01 ~>ftQ oetrm*' #l'M>U' MCenM 1'0m IHS 
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symhol plus the words .. ,,ith clay"' or"\\ ith silt"' to indicate the 
plasticny charactcnst1cs of the fines. For example: "\\ell­
gmded gravel "tth clay. G\\-(1C'" or "poorly graded sand wnh 
stlt. <.;P-S\I' (st!e hg. 2). 

I" 6 If the spccnnen 1s predommantly sand or gra"d but 
contains an e.,timated 15 ~o or more oftht! other coarse-grained 
constituent. the words "with gra' d"" or "\\1th -,and" shall be 
added to the group name . For example: "poorl) graded gra\el 
\\ith 'and. GP"' or "clayey sand \\ith gra\'el. <.;("" (sel! Fig. 21. 

15.7 If the field sample contains .my cobbles lll boulders, or 
both, the words "With cobbles·· or "with cobbles and boulders" 
shall be added to the group name. J'or example '"silty gnl\el 
\\ ith rnbhles. G:'vl." 

16. Rrporc 

16 I The rcpon shall include the infon11at1on as tl> ongin. 
and the items indicated m Table 13. 

~on 14 /;\amph C/<1\'l)' Gr,11•t•I ll'ilh .~~mJ and Cohhh•1, 0C 
,\!>out 50 % linl' to Cl•arsc. suhroundcd 111 "ulxmgular grm d, .1hou1 .lO % 
fine to coarse. suhroundcd 'and. ahout lO % finc" \\ llh medium pl~"lll'll). 
!ugh di)' 'tn:ngth. nu dilatanc). mcdn1111 loughn~'; \\e,11.. 1cact1011 \\1th 
llCI : ongmal field sample had abou1 ~ "• (b} volume) • u1'n•1m<I d 
cobhlc.s, m;nimum dimen'1on , ISO mm 

ln-PIJC'C Cond1t1on~ Finn. hornogcncou,, dl) . bro-..n 
Gi:11log11: ln1erprctat1on Allu\ 1:il fan 
!\on 15 Other e'amplc" uf ,011 dc~ripnon,. Jnd 1dcn11lic.111on arc 

gl\cn 111 Append" \I and ,\ppend" X2. 
'\on I ti If dcs1red. the pcrcen1agc' ol gra' cl. 'Jnd, Jnd lines 111.1~ he 

stmcd 111 tcrms 111d1ca1111g a range uf pcr«cn1agcs. as folio"' : 
fra1 e Particles .ire present hu1 cs11n1atcd 10 be lc-s lhan 5 • .• 
/·Cl1 5 to IO% 
Lilllt'- 15 ((l 25 % 
Sm11e ll) lu -15 % 

\f05tf1 SU ll• lllU •o 

TABLE 13 Checklist for Description of Soils 

1. Group name 
2 Group symbOI 
3. Percent or cobbles or boulders. or bolh jby 110lume) 
4 Percenl or gravel, sand, or fines. or all three (by dry -..eight) 
5. Partido-S!Ze range. 

Gravel-fine. coarse 
Sand-fine, medium, coarse 

6 Particle angulanty· angular, 5Ubangular. subrounded, rounded 
7 Partido ~hape. (11 appropriate) nat. elongated na1 and elongated 
8 Maximum particie size or d1mens1011 
9 Hardness of coarse sand and larger particiei:. 

10 Plastic1ty or fines nonptasllc. low medium. high 
11 Dry strength: none, low, medium, high very high 
12. Oilaiancy· none, slow. rapid 
13 Toughness. low medium, high 
14 Color (m motSI cond1hon) 
15 Odor (mention only II organ1e or unusual) 
16 M01sture· dry, moist, wet 
17 Reac.!.lan w1 th HCI: none -..ealo., slrong 
For lfltact StJmp/es 
18. Consistency (fine-grained sods onty): very sort. sort. firm. hard, very hard 
19 Slr\IC!uro slrallfied., laminated, fissured, sfickenSlded, lensed, homo· 

geneous 
20 Cementation : weak. moderate. strong 
21 Local name 
22 GeologlC mterpretat1on 
23. Additlonal comments. presence or roots or rool holes presence of mica 

gypsum. etc., surface coatings on coarse11ra1ned particles. caV1ng or 
sloughing or auger hole or lrench sides. d11flculty Ill augerang or e•CJ'iaUng, 
etc. 

~HlMH~-58001.~, IJN 
Notlo<- OMW~Oll225ll"10T 
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I h2 It: Ill the soil description. the soil IS 1dent1fied using a 
dassitication group symbol and name as de-.aihed in rest 
~1cthod D 24li7. it must be distinct!) and clearl) stated in log 
liim1', sumtnaf) tables. rcpurts. and the like. that the s~ mbol 
and name arc based on \ 1sual-manual procedure,. 

17. Prccb ion and Bias 

17 I This practice pro' ides qualitati\e information only. 

therefore. a precision and bias statemem 1s not applicable. 

18. tu~ '"ord~ 

IS. I da,s1.ic.at1on: clay: gravd: organi~· 'oils: :-and, sill: soil 
classification: soil description: visual classilk:ition 

\PPEl\DIXE~ 

<'onmandator) Information) 

\.I. EX.nlPl.ES OF VIS L.A l O il OESC'RIPl 101\S 

\I I The following examples show ho" the information 
required in 16.1 can be reported lhc 111fom1a1io11 that 1s 
included in descriptions should be based on individual c1rcum­
s1am:es and need. 

XI. I. I ll'c/1-Graded Grm·el 1mh Sand rGll'J-t\bout 75 % 
line to coarse. hard. suhangular gravel. about 25 " fine to 
eNtrse. hard. subangular sand: trace of'lin-.:s; ma'\imum size. 75 
mm. bro\\ n. di) no reaction wnh I IC I. 

X 1.1.2 Si/11 Sand 11'/lh Grmd fS\11 -About 60 % predomi­
nantl) tine sand. about 25 °·u silty fines\\ llh IO\\ plastic1l\, llm 
dry strength. rapid dilatancy. and Il1\\ toughness: about 15 "'o 

fine. hard. subrounded gra\'el, a fc\\ gra\el-size pan1cles 
fractured ''1th hammer bkl\\·. ma'\Jmum -.1ze. 25 mm. no 
reaction \\ ith I !Cl ( 1\ote r 1cld sample St7e smaller than 
n:cllmmendecl l 

Ju. Plan C11111/itw11.1 firm. stratified and contains lenses of 
.,jlt I 10 2 111. (25 to 50 mm) thick. moist. bro\\n to gray: 
in-place densit~ I 06 lb fl . in-place moisture 9 ~o. 

X 1.1.3 Organic Soil (Ol 01!)- About I 00 % lines with 
low plasticity. slow dtlat<lllC). lo"' dry strength. and low 
toughness: \\et, dark bro'A'n, organic odor; weak reaction \\ ith 
llCI 

>.I 1.4 Silty .So111I Hi th 01:~a11i£' Fine\ rSMJ About ..,5 "~ 
hne to coarse. hard. subangular reddish sand: about .:!'i 0·u 

organic and silty dark brown nonplasuc fines with no dry 
strength and s(O\\ dilatancy. \\el: maximum size. cllar:-.e :.and: 
weak reaction wtth I !Cl 

A. I I 5 Poor(v Gracll'd Gmwl 1rith Sill SanJ. Cohhh'.1 and 
Boulden rGP-GMJ-About 75 % tine to coarse. hard, suh­
rounded w subangular gra\'el: ab0ul 15 % fine. hard. sub­
rounded Ill subangular sand: about I 0 % silt) nonplastic tines; 
moist . brtm n: no reaction \\1th llCI: original field sample had 
about 5 % (by volume) hard. subrounded cobbles and a trace of 
hard. subrounded boulders. '"•th a rna'\Jmum dimension of IX 
in. (450 mm). 

\. 2. l"" <· nn: IDL:\TIH( \TIO ' PRO('[ Ol Rl \ c;; \ DE~CRI PTI\ E SY ... TF\1 FOR Sil \l E. Cl " <;TO, ... 
.._, llf IL~ . .._,, \ (,. CRl ... Ill 0 fW( h.. " D l Ill 1 lh.E 

\'.2 I rhe 1dentilicat1on procedure may be used as a 
dcscnptf\ e ~ystem applied to materials that e'\i.,t m-situ as 
shale. cla)stone. sandstone, s1ltstonc. mudstone. etc., but con­
\ert to soils after field or laboratof) processmg (crushing. 
slakmg. and the like). 

\.2.2 \1aterials such as shells. crushed rock. slag. and the 
like. should be identified as such I km en:r. the procedures 
used 111 this practice for descrih1ng the particle size and 
plast1c11y characteristics ma} be used Ill the description of the 
matenal If desired an 1dentificalton using a group name and 
symbol accordmg 10 this practice may be assigned to aid Ill 

des1:nb111g the material 

X2.3 'Ille group symbol(s) and group names should be 
placed m quotation marks or noted \\ ith some type of distin­
gmshmg symbol 5ee examples. 

X2 4 E'\amples of hO\\ group names and symbols can be 
mwrorated mto a descript1\e system for materials that are not 

/nflhl AS TJ..il ln&ernatona 
i:iduc9d by M1S uncW 1icenM w !!a AS TM 
'O'CdUCIJOn or ~:nu l)l9l1llbd ..eo.A 1arwe rrom IHS 
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naturally occurring soils are as follows: 

X2A I Shah C/11111/..s Rctnewd as 2 to 4-in (50 to 100-
mml pieces of shale from power auger hole. d~. bro\\ n. no 
reaction with llCl After slakmg in water for 24 h, mat-.:nal 
identified as "Sandy lean Clay (CL)"; about 60 % tines \\ith 
medium plas11c1t). high dry strength. no dilatancy. and medium 
toughness: about 35 °{, fine to medium. hard sand: about 5 u,o 

gra' el-si1e piec..:s of shale. 

X2 4.2 CrtnheJ Sandstom Product of commercial crush­
mg op..:ration. "Poort} Graded Sand with ~11t ('SP-S\.1)": ahout 
90 % line to medium sand. about I 0 c • nonplast1c fines: dry. 
reddish-bro\\ n, strong reaction with I ICI. 

X2 4 .3 Broken ~·hells About 60 % gra\ el-~1ze broken 
shells. about 30 o,, sand and sand-s11e shell pieces. about I 0 % 
fines. ··Poorly Graded Gra\ el wnh Sand (GP!." 

A.2.4 4 Crushed Rock Processed from gravel and cobbles 
m PJI '\o. 7: "Poorly Graded Gra\el (GP)'': about 90 "" fine. 
hard. angular graYel-s11e particles: about I Cl% coarse. hard, 

L~ -5&l01 U--C.0.1, LIA _.,,_ -~0872591JOT 
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angular :.and-s11e particles: dry. tan: no reac11on with I !Cl. 

\.3. "LC,GESTEO PRO U Dl Rf FOi~ l~ l'\G \ BOROfRLI \ f I.,' \IBO L FOR \ Oil ~ \\ITH T\\ 0 PO"i<;IBLE 
IOf \ llFK \TlO'I;\. 

XJ. 1 ">mce this prac11ce is based on esllmates of particle 
s11e d1stnbu11on and plasticity characteristic .... 11 may be: dilli­
cult to clearly idc:ntify the: sotl a' helongmg to one 1..,11cgory. To 
indicate that th..: soi l may fall mto one of two possible basic 
grnups. a borderline symbol may ht.: used w11h the two symbC1ls 
scparatc:d by a slash for example. SC Cl. or CL Cll 

X3. I. I A borderline symbol may be used \\hen the percent­
age of fines ts cstnnated to be het\\een 45 and '\5 °·u One 
symbol should be for a coarse-grained sotl ''uh Imes and tht: 
othcr for a line-grained soil For example· G1\1 \i1L or CL '-,( 

X3. l.2 ,\ horderlme S) mbol may be used \\hen the percent­
age of sand and the percentage uf gr;l\ cl m:: l!stnnated lo be 
ah<'Ut the same. l-or example: GP SP. SC <iC. G\1 S\1 It is 
practically impossible to ha\'e a sotl that would ha\ e a 
bMderline symbol of G\.\ S\\ 

X3. l 3 ,\ borderline symbol may be used when the soil 
could be c11her well graded or poorl) graded for example: 
G\\' GP. 5\\ '>P 

X3 1 4 A. borderline symbol may be used whc:n the soil 
could either be a si lt or a clay. For example: CUML. Cll r-..11 I. 
">C S'vl 

X3. I .5 A borderline: symbol may he used when a linc:­
gramed soil has properties that indk:ue that ll 1s at the 
boundary between a soil or lov. compress1b1lit) and a sotl ot' 
high compressibility. For example: CLICll. :\111 Yl l. 

.\.3 2 The order ol the borderline symbols should reflect 
s11mlanty 10 surrounding or ad.1acent soils. For example: soil-. 
in a borrow area ha\t! been i<lentitied as Cl I. One sample •~ 
considerc:d to have a borderlme symbol ol CL and Cll . ·10 
sho'' similarity. the borderlme symbol should be ( I 11Cl.. 

X3 .3 The group name for a soil with :i borderline symbol 
-;hould be the group name for the tirst s) mhlil. C\cept for: 

CL Cl I lean to fat cla) 
\!I L CL clayey silt 
CL \1L silty da) 

. 
X3.4 The use of a borderline S) mblll -.hould not be used 

indiscrimin:itely. Every c:lfort shall be made to tirst ph1i:c the 
soil into a smgle group. 

\.-l. LGGESTEO PROC£0l Rl.S FOR £STl\1 \l l\G Tiff PLRCE:"liT\Gl::S or GR\\ EL, I.,\ '\O. 
\ \0 Fl'\ES I'\ \\OIL~. \ \IPL L 

:\4.1 Jar ,\/etlwd- Thc relative percentage ot coarse- and 
line-grained matcrial may be: estimated b) thoroughly shakmg 
a mixture ot soil and \\atc:r in a test tube or jar. and then 
allo\\ ing the mixture to settle. The coar-;e panicles \\ 111 fall to 
the bottom and success•' cly liner part1clcs will he deposned 
with mcrc:asing time:, the sand sites will fall out or suspenswn 
in 20 lo 30 s. The relative proportions can be c:stimated from 
the relauve \'Olume of each s11e separate. This method should 
be correlated to panicle-size laboratol) detenninallons 

\-U lls1111/ \/etlwd \ilentally \isualize the gravel s11e 
particles placed 111 a sack (or other container) or sacl..s. Then. 
do the same: \\1th the sand size particles and the hncs ll1c:n. 
mentally i:omparc: the number of sacks to est1m,1te the: percent­
age: of plus t\o. 4 ste\'e size and mmus :\o. 4 sic:\'e size present 

The percentage:-. of sand and fines tn the minus ste\ c -.11e t\o. 
4 material can then be estimated from the wash test ( \.4 I I 

X-t I J1a.,h Te.11 (/or n:latin' p2rcenr1g< ~ o{ "md and 
fme.~J <;elect and moisten enough mmus '\o 4 s1e,·e '-l/C 

material to fonn a 1-m ( 25-mm) cube of srnl Cut thc 1..ube in 
half. set one-half to the side:. and place the other half 111 a -;mall 
dish. \\'ash and decant the Imes out ol' the matc:rial 111 the: di-,h 
until the wash water 1s clear and then compare: the t\\O -.amples 
and estimate the percentage of sand and lines Remember that 
the percentage ts based on weight. not volume:. I lowe\'er, the 
\'olume comparison wt II pro\'ide a reasonable 111d1ca11on of 
grain -;i1e percentages 

.X-t.3. 1 Whtie "ash mg. it may be necessary to break dlm 11 

lumps of fines "ith the finger to get the correct percentage~ . 

'\5. \BBRl· \'l \TED SOil Cl \SSIFIC \TIO\ YMBO l S 

X5.l In some cases, because of lack of space. an abbren­
ated system may be useful to indicate the -;oil class1ticat1on 
s~ mbol :ind name r xamples of such cases would be graphical 
loµ-.. databases. table~. etc 

:\5.2 This abbre\ iated system ts not a "ubslltute for the full 
name and descnpll\ e 111fom1ation but can he: used in supple-

Coc>v""'4 ASTM-1 
Reprol1..a0 0y HS ~ lanN •"lh ASTM 
P+:i t'1QrO(h.CbOn OI ~"'O l*mlhCf wlt'IOuC i.cen .. tlOm IHS 
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mentary presentations when the complete description is rc:fl.:r­
enced. 

X5.3 The abbreviated system should consist of the soil 
dass1fication symbol based on lh1s standard w11h appropriate 
lower case k11cr preh\es and sutll\cs as. 

Prefix 

l->OCIU~!o8001,U...C.- U.. Nol'°'- OM)412005 08 22 SQ MOT 

Suffix. 



s sandy 
g gravelly 

S Wtlh sand 
g with gravel 
c with cobbles 
b mlh boulders 

~t D 2488 

Group Symbol and Full Name 

CL, Sandy lean clay 
SP-SM, Poorly graded sand w1lh sil l and gravel 
GP, poorty graded gravel w1lh sand. cobbkls, and 
boulders 

X5.4 fhe ..;otl cla•"itkation 'ymbol 1s to be cndosed m 
parcnthesh Somc C\amplcs \\ ould be: 

Mt. gravelly silt with sand and cobbles 

~Ll\11\1AR\ OF CllA'\GE~ 

Abbreviated 

s(CL) 
(SP-SM)g 
(GP)scb 

g(ML)sc 

In accordance with Committee D IX policy. this section idenufies the locauon of changes 10 Lh1s standard since 
the la-.t edition ( 199.r 1) that ma) impact the use of this ... tandard. 

(I) Added Practice D 3740 to "iecuon 2. (2) ,\ddcd Kote 5 under 5. 7 and renumbered subsequent note' 

Tno Amerrcan Society for Testing and M.:irana'~ takes no position respecting the validity of any patent nghts assorted in conneclton 
with any item menl•oned 1n this standaro Users of this standard are tJXPfB;,s/y BCJ111sed I/Jal detenmnal10n of 1t111 ~-al1d1ty of any such 
patent nghts. and lhe nsk of mfnngemant of such fights. are entirely l/leir own respons1b1f1ty 

This standard is subject to nwis/Ofl at any time by the responsible technical committt1e and must be reviewed every five years and 
1f not revised either reapproved or" ·Jfldrawn. Your comments are mvired ei1her for reVISK>n of this standard or for add.tonal standards 
and should be addre!'sed to ASTM Headquar:rers Your comments wi1J receive careful consideration at a meeting of the respon$•ble 
tecnnical comm1tla11, wtlich you may attend If you feel that yaur ccmmenJs nave not r11ce111ed a fair hl1armg )'OU SllouTcl mn~e your 
Vfl!WS known lo the ASTM Comm111ec on Standaras at Ille address Shawn be!ow 

This srandard 1s copyrignted by ASTM, 100 Ba" Harbor Dnve, PO Box Cl OO, West ConshohocJ<en PA 19428-2959. United Stares 
lndiv1dual repnnts 1smg1e or mulriple oop,<111) of this s1.1ndard may be obtalfled by contacting ASTM at me above address or at 
610-832-9585 (phone), 610-832-9555 (fax}. or service@astm.org (e-ma•I), or rhrough Iha ASTM weosite ("""'w astm org/. 
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Table l 
EXAMPLE SOIL DESCRIPTIONS 

POORLY GRADED SAND (SP), light brown, moist, loose, fine sand size 

FAT CLAY (CH), dark gray, moist, stiff 

SILT (ML), light greenish gray, wet, very loose, some mica, lacustrine 

WELL-GRADED SAND W11H GRAVEL (SM), reddish brown, moist, dense, subangular 
gravel to 0.6 inches max 

POORLY GRADED SAND Wl1H SILT (SP-SM), white, wet, medium dense 

ORGANIC SOIL Wl1H SAND (OH), dark brown to black. wet, firm to stiff but spongy 
undisturbed, becomes soft and sticlcy when remolded, many fine roots, trace of mica 

SILTY GRAVEL Wl1H SAND (GM), brownish red, moist, very dense, subrounded gravel to 
1.2 inches max 

INTERLAYERED SILT (60 percent) AND CLAY (40 percent): SILT WITH SAND (ML), 
medium greenish gray, nonplastic, sudden reaction to shaking, layers mostly 1.5 to 8.3 inches 
thick; LEAN CLAY (CL), dark gray, finn and brittle undisturbed, becomes very soft and sticlcy 
when remolded, layers 0.2 to 1.2 inches thick 

SIL TY SAND Wl1H GRAVEL (SM), light yellowish brown, moist, medium dense, weak gravel 
to 1.0 inches max, very few small particles of coal, fill 

SANDY ELASTIC SILT (MH), very light gray to white, wet, stiff, weak calcareous cementation 

LEAN CL.A Y Wl1H SAND (CLJMH), dark brownish gray, moist, stiff 

WELL-GRADED GRAVEL W11H SILT (GW-GM), brown, moist, very dense, rounded gravel 
to 1.0 inches max 

SF032tUI0.50 



Description 

Dry 
Moist 
Wet 

Blows/Ft 

0-4 

5-10 

11-30 

31-50 

>50 

Blows/Ft 

<2 

2-4 

5-8 

9-15 

16-30 

>30 

Table 2 
CRITERIA FOR DESCRIBING MOISTURE CONDffiON 

Criteria 

Absence of moisture, dusty, dry to the touch 
Damp, but no visible water 
Visible free water, usually soil is below water table 

Table 3 
RELATIVE DENSITI' OF COARSE-GRAINED SOIL 

(Developed from Sowers, 1979) 

Relative 
Density Field Test 

Very loose Easily penetrated with Vi-in. steel rod pushed 
by hand 

Loose Easily penetrated with Vi-in. steel rod pushed 
by hand 

Medium Easily penetrated with Vi-in. steel rod driven 
with 5-lb hammer 

Dense Penetrated a foot with Vi-in. steel rod driven 
with 5-lb hammer 

Very dense Penetrated only a few inches with Vi-in. steel 
rod driven with 5-lb hammer 

Table 4 
CONSISTENCY OF FINE-GRAINED SOIL 

(Developed from Sowers, 1979) 

Pocket 
Penetrometer Torvane 

Consistency (TSF) (TSF) Field Test 

Very soft <0.25 <0.12 Easily penetrated several inches 
by fist 

Soft 0.25-0.50 0.12-0.25 Easily penetrated several inches 
by thumb 

Finn 0.50-1.0 0.25-0.5 Can be penetrated several inches 
by thumb with moderate effort 

Stiff 1.0-2.0 0.5-1.0 Readily indented by thumb,· but 
penetrated only with great effort . 

Very stiff .20-4.b 1.0-2.0 Readily iii.dented by thumbnail 

Hard >4.0 >2.0 Indented with difficulty by 
thumbnail 



STANDARD OPERATING PROCEDURE 

Packaging and Shipping Procedures for Low-
Concentration Samples 

I. Purpose and Scope 
The purpose of this guideline is to describe the packaging and shipping of low-
concentration samples of various media to a laboratory for analysis.   

II. Scope 
The guideline only discusses the packaging and shipping of samples that are 
anticipated to have low concentrations of chemical constituents.  Whether or not 
samples should be classified as low-concentration or otherwise will depend upon the 
site history, observation of the samples in the field, odor, and photoionization-
detector readings.   
 
If the site is known to have produced high-concentration samples in the past or the 
sampler suspects that high concentrations of contaminants might be present in the 
samples, then the sampler should conservatively assume that the samples cannot be 
classified as low-concentration.  Samples that are anticipated to have medium to 
high concentrations of constituents should be packaged and shipped accordingly.   
 
If warranted, procedures for dangerous-goods shipping may be implemented.  
Dangerous goods and hazardous materials pose an unreasonable risk to health, 
safety, or property during transportation without special handling. As a result only 
employees who are trained under CH2M HILL Dangerous Goods Shipping course 
may ship or transport dangerous goods.  Employees should utilize the HAZMAT 
ShipRight tool on the Virtual Office and/or contact a designated CH2M HILL 
HazMat advisor with questions.    

 

III. Equipment and Materials 
• Coolers 
• Clear tape 
• “This Side Up” labels 
• “Fragile” labels 
• Vermiculite 
• Ziplock bags or bubble wrap 
• Ice 
• Chain-of-Custody form (completed) 
• Custody seals 
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IV. Procedures and Guidelines 

  Low-Concentration Samples 
A. Prepare coolers for shipment: 

• Tape drains shut. 

• Affix “This Side Up” labels on all four sides and “Fragile” labels on 
at least two sides of each cooler. 

• Place mailing label with laboratory address on top of coolers. 

• Fill bottom of coolers with about 3 inches of vermiculite or 
absorbent pads. 

B. Arrange decontaminated sample containers in groups by sample number. 
Consolidate VOC samples into one cooler to minimize the need for trip 
blanks. 

C. Affix appropriate adhesive sample labels to each container.  Protect with 
clear label protection tape. 

D. Seal each sample bottle within a separate ziplock plastic bag or bubble 
wrap, if available.  Tape the bag around bottle.  Sample label should be 
visible through the bag. 

E. Arrange sample bottles in coolers so that they do not touch. 

F. If ice is required to preserve the samples, cubes should be repackaged in 
zip-lock bags and placed on and around the containers.  

G. Fill remaining spaces with vermiculite or absorbent pads. 

H. Complete and sign chain-of-custody form (or obtain signature) and 
indicate the time and date it was relinquished to Federal Express or the 
courier. 

J Close lid and latch. 

K. Carefully peel custody seals from backings and place intact over lid 
openings (right front and left back).  Cover seals with clear protection 
tape. 

L. Tape cooler shut on both ends, making several complete revolutions with 
strapping tape.  Cover custody seals with tape to avoid seals being able to 
be peeled from the cooler. 

M. Relinquish to Federal Express or to a courier arranged with the laboratory.  
Place airbill receipt inside the mailing envelope and send to the sample 
documentation coordinator along with the other documentation. 
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   Medium- and High-Concentration Samples: 
Medium- and high-concentration samples are packaged using the same techniques 
used to package low-concentration samples, with potential additional restrictions.  If 
applicable, the sample handler must refer to instructions associated with the 
shipping of dangerous goods for the necessary procedures for shipping by Federal 
Express or other overnight carrier.  If warranted, procedures for dangerous-goods 
shipping may be implemented.  Dangerous goods and hazardous materials pose an 
unreasonable risk to health, safety, or property during transportation without special 
handling. As a result only employees who are trained under CH2M HILL Dangerous 
Goods Shipping course may ship or transport dangerous goods.  Employees should 
utilize the HAZMAT ShipRight tool on the Virtual Office and/or contact a 
designated CH2M HILL HazMat advisor with questions.    

V. Attachments 
None. 

VI. Key Checks and Items 
• Be sure laboratory address is correct on the mailing label 
• Pack sample bottles carefully, with adequate vermiculite or other packaging and 

without allowing bottles to touch 
• Be sure there is adequate ice 
• Include chain-of-custody form 
• Include custody seals 
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STANDARD OPERATING PROCEDURE 

Soil Sampling During Excavations 

I. Purpose and Scope 
The purpose of this procedure is to provide guidelines for obtaining samples of subsurface soils 
during excavations, soil stockpiles, and import fill sources using hand tools or heavy 
equipment. 

II. Equipment and Materials 
• Stainless-steel trowel, shovel, disposable plastic scoop, coring device, hand 

auger, or other appropriate hand tool 

• Excavator with bucket 

• Stainless-steel pan or bowl or disposable sealable bags 

• Sample bottles 

III. Procedures and Guidelines 
Before sampling begins, equipment will be decontaminated using the 
procedures described in SOP Decontamination of Drilling Rigs and Equipment.  The 
sampling point is located and recorded in the field logbook.  Debris should be 
cleared from the sampling location.   

A. Surface and Shallow Subsurface Sampling by Hand Methods 

Either a shovel, post-hole digger, or trowel, will be used to remove soil 
immediately above the interval to be sampled.  Once the desired sample interval 
is exposed, a decontaminated sampling tool (shovel, post-hole digger, trowel, 
disposable plastic scoop, etc) will be used to collect the sample. Soil that will be 
analyzed for semi-volatile organic compounds (SVOC) and inorganic analyses 
will be placed in a stainless steel sample bowl or disposable plastic scoop and 
will be homogenized using a stainless steel spoon or plastic disposable scoop.  
Procedures detailing the homogenization process are provided in SOP 
Homogenization of Soil and Sediment Samples.  Note that during homogenization, 
pieces of gravel, asphalt, and metal should be removed as they do not make up 
the soil fraction of the sample and may produce erroneous results following 
chemical analysis.  The homogenized sample will then be placed in the sample 
containers for chemical analysis. Soil samples that will be analyzed for volatile 
organic compounds (VOC) will not be composited, but will be placed directly 
into the sample containers for chemical analysis.  

During sample collection, sampling personnel will also record the following 
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information in a bound field notebook: 

• Lithology of the material encountered (including soil type, color, grain-
size, moisture content, and a record of any foreign material encountered 
(concrete, asphalt, metal, plastic, etc.) 

• Sampling interval,  

• Date and time the sample was collected 

• Results of screening measurements (i.e., photo ionization detector, etc.) 

• Presence of odors or staining 

 Logbook entry procedures are described in detail in SOP Preparing Field Log 
Books.  

B. Sampling Using Excavator Bucket 

The following procedures will be used when collecting soil samples from the 
bucket of an excavator: 

• Using an excavator bucket, scoop a volume of soil from the sampling 
location which is large enough to collect sample soil that did not come 
into direct contact with the surfaces of the bucket.  

• Once the soil is removed, use a decontaminated trowel or shovel to 
remove the upper few inches of soil in the center of the bucket to expose 
a “fresh” sample.  Once exposed use a decontaminated trowel, spoon, 
disposable plastic scoop, or shovel to collect a soil sample for chemical 
analysis.  Samples collected for volatiles analysis should be placed 
directly into the sample containers.  Material for samples for all other 
parameters should be removed to a decontaminated stainless steel bowl, 
tray, or disposable sealable bag.  Samples that will be analyzed for 
SVOCs and inorganic will be homogenized as previously described in 
Section A above, and follow the procedures provided in SOP 
Homogenization of Soil and Sediment Samples.   

Additionally, the logbook entry procedures summarized in Section A above and 
detailed in SOP Preparing Field Log Books will be followed during sample 
collection. 

C. Stockpile and Import Fill Sampling 

Procedure for Collecting Volatile Fractions 

Using an auger, split spoon, or other device, retrieve a core from the stockpile or 
borrow source area to be sampled. Remove the core from the auger, split spoon, 
or other device and place the sample into a pre-preserved VOA vial or direct 
sample container such as an En Core® sampler or Terra Core® Sampler and 
seal the cap tightly.  Ideally, the operation should be completed in one minute.  
After filling the required VOA vials, fill a 4-ounce jar with the remaining core 
sample. (This will be used by the laboratory to determine percent moisture.) 
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Label the vials and place on ice for shipment to the laboratory. 

Procedure for Collecting Non-Volatile Samples 

From five randomly selected sample locations, use a stainless steel spoon to 
collect equal amounts of soil for the required samples and place the soils into a 
stainless steel bowl or tray.  The volume of soil collected should be sufficient to 
completely fill all sample containers requested by the laboratory.   Homogenize 
the five samples by following the procedures provided in SOP Homogenization of 
Soil and Sediment Samples.  Fill each required sample container with the required 
volume of homogenized soils. Complete the sample labels and place the sample 
containers on ice for shipment to the laboratory. 

IV. Attachments 
None 

V. Key Checks and Preventative Maintenance 
• Check that decontamination of equipment is thorough   
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Standard Operating Procedure 

Locating and Clearing Underground Utilities  

I. Purpose  
The purpose of this SOP is to provide general guidelines and specific procedures that 
must be followed on Navy CLEAN projects for locating underground utilities and 
clearing dig locations in order to maximize our ability to avoid hitting underground 
utilities and to minimize liabilities to CH2M HILL and its subcontractors and health and 
safety risks to our project staff.  

This SOP shall be used by Activity Managers and Project Managers to, in-turn, develop 
Activity-specific and project-specific utility location procedures. The activity and 
project-specific procedures will become part of work plans and project instructions and 
will be used to prepare scopes of work (SOWs) for the procurement of utility location 
subcontractors to meet the needs of individual projects.  

This SOP also identifies the types of utility locating services that are available from 
subcontractors and the various tools that are used to locate utilities, and discusses when 
each type of service and tool may or may not be applicable. 

II. Scope 
Depending on the Navy/Marine Activity we typically find ourselves in one of two 
scenarios: 
 
Scenario 1 
The Activity provides utility locating (or dig clearance) services through the public 
works department or similar organization, or has a contract with an outside utility 
clearance service. Some of these services are provided in the form of dig permits which 
are required before you can dig or drill. In other cases no official permit is required and 
the process is somewhat vague.  
Scenario 2 
The Activity does not get involved in any utility locating processes aside from possibly 
providing the most recent utility maps, and relies on CH2M HILL to clear the dig 
locations. 
 

Table 1 provides an up to date summary of which scenarios apply to the various 
primary Activities served under the Navy CLEAN program.  

Scenario 1 is preferred because under this scenario the Navy tends to assume the 
responsibility if the location is improperly cleared, a utility is struck, and property 
damage results. However, our experience has been that the clearance services provided 
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by the Navy do not meet the standards that we consider to be adequate, in that they 
often simply rely on available base maps to mark utilities and do not verify locations 
using field geophysics. And if they do use locating tools, they do not provide adequate 
documentation or marking to confirm that a location has been cleared. So while the 
Navy’s process may protect us from liability for property damage, it does not 
adequately protect our staff and subcontractors from health risks nor does it compensate 
us for down time, should a utility be hit.  

Therefore, regardless of what services the Navy provides, in most cases we still need 
to supplement this effort with clearance services from our own third party utility 
location subcontractor following the procedures and guideline outlined in Section IV 
of this SOP. The cost implications of providing this service will range from $500 to 
several $1,000 depending on the size of the project. 

The scope of services that we ask our subcontractors to provide can involve utility 
marking/mapping or the clearing of individual dig locations. In the former we ask our 
subs to mark all utilities within a “site” and often ask them to prepare a map based on 
their work. In the later, we ask them to clear (identify if there are any utilities within) a 
certain radius of a proposed dig/drill location. 

The appropriate requested scope of services for a project will depend on the project. 
Clearing individual boreholes is often less expensive and allows the sub to concentrate 
their efforts on a limited area. However if the scope of the investigation is fluid (all 
borehole locations are not predetermined) it may be best to mark and map an entire site 
or keep the subcontractor on call. 

Clearance of individual dig locations should be done to a minimum 20 foot radius 
around the location. 

An example SOW for a utility subcontractor procurement is provided in Attachment A. 

III. Services and Equipment  
This section provides a general description of the services available to help us locate 
subsurface utilities and describes the types of equipment that these services may (or may 
not) use to perform their work.  It identifies the capabilities of each type of equipment to 
help the PM specify what they should require from our utility location subs.  

Services 
The services that are available to us for identifying and marking underground utilities 
are: 

• The local public/private utility-run service such as Miss Utility 
• Utility location subcontractors (hired by us) 
 
Attachment B provides a detailed description of each type of organization.  It also 
provides contact numbers and web sites for the various Miss-Utility-type organizations 
in the areas where we do work for the Navy and contacts and services provided by 
several subcontractors that we have used or spoken to in the past. 
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Equipment 
Attachment C provides a summary of the various types of equipment used for 
subsurface utility location.  It describes the capabilities and limitations of each in order 
to help the PM determine if the equipment being used by a subcontractor is adequate.  

It is important to make the potential subcontractors aware of the possible types of 
utilities (and utility materials) that are at the site, and to have them explain in their bid 
what types of equipment they will use to locate utilities /clear dig locations, and what 
the limitations of these equipment are. 

A list of in-house experts that can be used to help you evaluate bids or answer questions 
you may have is provided in Appendix C.  

IV. Procedures and Guidelines 
This section presents specific procedures to be followed for the utility location work to 
be conducted by CH2M HILL and our subcontractors. In addition, a PM will have to 
follow the procedures required by the Activity to obtain their approvals, clearances and 
dig permits where necessary. These “dig permit” requirements vary by Activity and 
must be added to the project-specific SOP, or project instructions. It is preferable that the 
Activity perform their clearance processes before we follow up with our clearance work. 

Activity Notification and Dig Permit Procedures 
Identify Activity-specific permit and/or procedural requirements for excavation and 
drilling activities.  Contact the Base Civil Engineer and obtain the appropriate form to 
begin the clearance process. 

Activity Specific: To be provided by Activity or Project Manager 

CH2M HILL Utility Clearance Procedures 
Do not begin subsurface construction activities (e.g., trenching, excavation, drilling, etc.) 
until a check for underground utilities and similar obstructions has been conducted by 
CH2M HILL as a follow-up to the services provided by the Navy. The use of as-built 
drawings and utility company searches must be supplemented with a geophysical or 
other survey by a qualified, independent survey contractor (subcontracted to 
CH2M HILL) to identify additional and undiscovered buried utilities. 

Examples of the type of geophysical technologies include (these are further described in 
Attachment C): 

 
• Ground Penetrating Radar (GPR), which can detect pipes, including gas pipes, 

tanks, conduits, cables etc, both metallic and non-metallic at depths up to 30 feet 
depending on equipment.  Sensitivity for both minimum object size and maximum 
depth detectable depends on equipment selected, soil conditions, etc. 

• Radio Frequency (RF), involves inducing an RF signal in the pipe or cable and using 
a receiver to trace it.   Some electric and telephone lines emit RF naturally and can be 
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detected without an induced signal. This method requires knowing where the 
conductive utility can be accessed to induce RF field if necessary.  

• Dual RF, a modified version of RF detection using multiple frequencies to enhance 
sensitivity but with similar limitations to RF 

• Ferromagnetic Detectors, are metal detectors that will detect ferrous and non-
ferrous utilities.  Sensitivity is limited, e.g. a 100 mm iron disk to a depth of about 
one meter or a 25 mm steel paper clip to a depth of about 20 cm. 

• Electronic markers, are emerging technologies that impart a unique electronic 
signature to materials such as polyethylene pipe to facilitate location and tracing 
after installation.  Promising for future installations but not of help for most existing 
utilities already in place. 

The following procedures shall be used to identify and mark underground utilities 
during subsurface construction activities on the project: 
 

• Contact utility companies or the state/regional utility protection service (such as 
Miss Utility) at least two (2) working days prior to intrusive activities to advise of the 
proposed work, and ask them to establish the location of the utility underground 
installations prior to the start of actual excavation: this is a law. These services will 
only mark the location of public-utility-owned lines and not Navy-owned utilities. In 
many cases there will not be any public-utility-owned lines on the Activity. There 
may also be Base-access issues to overcome. 

• Procure and schedule the independent survey. 

• The survey contractor shall determine the most appropriate geophysical technique 
or combinations of techniques to identify the buried utilities on the project site, 
based on the survey contractor’s experience and expertise, types of utilities 
anticipated to be present and specific site conditions. The types of utilities must be 
provided to the bidding subcontractors in the SOW and procedures to be used must 
be specified by the bidder in their bid. It is extremely helpful to provide the sub with 
utility maps, with the caveat that all utilities are not necessarily depicted. 

• The survey subcontractor shall employ the same geophysical techniques used to 
identify the buried utilities, to survey the proposed path of subsurface 
investigation/construction work to confirm no buried utilities are present.   

• Obtain utility clearances for subsurface work on both public and private property.   

• Clearances provided by both the “Miss Utility” service and the CH2M HILL-
subcontracted service are to be in writing, signed by the party conducting the 
clearance. The Miss Utility service will have standard notification forms/letters 
which typically simply state that they have been to the site and have done their 
work. The CH2M HILL subcontractor shall be required to fill out the form provided 
in Attachment D (this can be modified for a particular project) indicating that each 
dig/drill location has been addressed. This documentation requirement (with a copy 
of the form) needs to be provided in the subcontractor SOW. 
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• Marking shall be done using the color coding presented in Attachment E. The type of 
material used for marking must be approved by the Activity prior to marking. Some 
base commanders have particular issues with persistent spray paint on their 
sidewalks and streets. Any particular marking requirements need to be provided in 
the subcontractor SOW. 

• Protect and preserve the markings of approximate locations of facilities until the 
markings are no longer required for safe and proper excavations. If the markings of 
utility locations are destroyed or removed before excavation commences or is 
completed, the Project Manager must notify the utility company or utility protection 
service to inform them that the markings have been destroyed. 

• Perform a field check prior to drilling/digging (preferably while the utility location 
sub is still at the site) to see if field utility markings coincide with locations on utility 
maps.  Look for fire hydrants, valves, manholes, light poles, lighted signs, etc to see 
if they coincide with utilities identified by the subcontractor. 

• Underground utility locations must be physically verified (or dig locations must be 
physically cleared) by hand digging using wood or fiberglass-handled tools, air 
knifing, or by some other acceptable means approved by CH2M HILL, when the dig 
location (e.g. mechanical drilling, excavating) is expected to be within 5 feet of a 
marked underground system.  Hand clearance shall be done to a depth of four feet 
unless a utility cross-section is available that indicates the utility is at a greater depth. 
In that event, the hand clearance shall proceed until the documented depth of the 
utility is reached. 

• Conduct a site briefing for employees at the start of the intrusive work regarding the 
hazards associated with working near the utilities and the means by which the 
operation will maintain a safe working environment. Detail the method used to 
isolate the utility and the hazards presented by breaching the isolation. 

• Monitor for signs of utilities during advancement of intrusive work (e.g., sudden 
change in advancement of auger or split spoon during drilling or change in color, 
texture or density during excavation that could indicate the ground has been 
previously disturbed). 

 

IV. Attachments 
A- Example SOW for Utility Location Subcontractor Procurement 
B - Services Available for Identifying and Marking Underground Utilities 
C – Equipment Used for Identifying Underground Utilities 
D – Utility Clearance Documentation Form 
E – Utility Marking Color Codes 
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Attachment A – Example SOW for 
Subcontracting Underground Utilities 
Locating Services  

 

CTO-XXX 

Scope of Work 

Subsurface Utility Locating 

Site XX 

Navy Activity 

City, State 
 

 
A licensed and insured utility locator will be subcontracted to identify and mark out 
subsurface utilities for an environmental investigation/remediation project at Site XX of 
<<insert name of base, city, and state>>.  The subcontractor will need to be available 
beginning at <<insert time>> on <<insert date>>.  It is estimated that the work can be 
completed within XX days.   

Proposed Scope of Work 
The subcontractor will identify and mark all subsurface utilities (CHOOSE 1) that lie 
within a radius of 20 feet of each of XX sampling locations at Site XX shown on the 
attached Figure 1; (OR) that lie within the bounds of Site XX as delineated on the 
attached Figure 1. (If multiple sites are to be cleared, provide maps of each site with 
sample locations or clearance boundaries clearly delineated and a scale provided.) 

Utilities will be identified using all reasonably available as-built drawings, electronic 
locating devices, and any other means necessary to maintain the safety of drilling and 
sampling personnel and the protection of the base infrastructure.  The location of 
utilities identified from as-built drawings or other maps must be verified in the field 
prior to marking. 

Base utility drawings for the Site(s) (CHOOSE 1) can be found at <<insert specific 
department and address or phone number on the base>> and should be reviewed by the 
subcontractor and referenced as part of the utility locating. (OR), will be provided to the 
subcontractor by CH2M HILL upon the award of the subcontract. (OR), are not 
available.  Utility drawings shall not be considered definitive and must be field verified. 

Utility Location_General.doc 
QC and Reviewed 08/2013  6 



Field verification will include detection using nonintrusive subsurface detection 
equipment (magnetometers, GPR, etc) as well as opening manhole covers to verify pipe 
directions. As part of the bid, the Subcontractor shall provide a list of the various 
subsurface investigation tools they propose to have available and use at the site and 
what the limitations are of each tool.  

A CH2M HILL representative shall be present to coordinate utility clearance activities 
and identify points and features to be cleared.  

Field Marking and Documentation 
All utilities located within (CHOOSE 1) a 20-ft radius of the XX proposed soil boring 
locations (OR) within the boundary of the site(s) as identified on the attached figure(s) 
will be marked using paint (some Bases such as the WNY may have restrictions on the 
use of permanent paint) and/or pin flags color coded to indicate electricity, gas, water, 
steam, telephone, TV cable, fiber optic, sewer, etc. The color coding shall match the 
industry standard as described on the attached form. In addition, the Buried Utility 
Location Tracking Form (attached) will be completed by the Subcontractor based upon 
what is identified in the field during the utility locating and submitted back to 
CH2M HILL (field staff or project manager) within 24 hours of completing the utility 
locating activities.   

(OPTIONAL) The subcontractor shall also provide a map (or hand sketch) of the 
identified utilities to the Engineer within XX days of field demobilization. The map 
shall include coordinates or ties from fixed surface features to each identified subsurface 
utility. 

Bid Sheet/Payment Units 
The subcontractor will bid on a time and materials basis for time spent on site and 
researching utility maps. Mobilization (including daily travel to the site) should be bid 
as a lump sum, as well as the preparation of the AHA and any required mapping. The 
per diem line item should be used if the field crew will require overnight 
accommodations at the project site. 

Health and Safety Requirements   
The utility locating subcontractor is to provide and assume responsibility for an 
adequate corporate Health and Safety Plan for onsite personnel.  Standard personal 
safety equipment including: hard hat, safety glasses, steel-toed boots, gloves are 
recommended for all project activities. Specific health and safety requirements will be 
established by the Subcontractor for each project.  The health and safety requirements 
will be subject to the review of CH2M HILL. 

The subcontractor shall also prepare and provide to the Engineer, at least 48 hours prior 
to mobilization, an acceptable Activity Hazard Analysis (AHA) using the attached AHA 
form or similar. 

It is also required that all subcontractor personnel who will be on site attend the daily 
15-minute health and safety tailgate meeting at the start of each day in the field. 
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Subcontractor personnel showing indications of being under the influence of alcohol or 
illegal drugs will be sent off the job site and their employers will be notified.  
Subcontractor personnel under the influence of prescription or over-the-counter 
medication that may impair their ability to operate equipment will not be permitted to 
do so.  It is expected that the subcontractor will assign them other work and provide a 
capable replacement (if necessary) to operate the equipment to continue work. 

Security 
The work will be performed on US Navy property.  CH2M HILL will identify the 
Subcontractor personnel who will perform the work to the appropriate Navy facility 
point-of-contact, and will identify the Navy point-of-contact to the Subcontractor crew.  
The Subcontractor bears final responsibility for coordinating access of his personnel onto 
Navy property to perform required work.  This responsibility includes arranging 
logistics and providing to CH2M HILL, in advance or at time of entry as specified, any 
required identification information for the Subcontractor personnel.  Specifically, the 
following information should be submitted with the bid package for all personnel that 
will perform the work in question (this information is required to obtain a base pass): 

• Name 
• Birth Place 
• Birth Date 
• Social Security Number 
• Drivers License State and Number 
• Citizenship 

Please be advised that no weapons, alcohol, or drugs will be permitted on the Navy 
facility at any time.  If any such items are found, they will be confiscated, and the 
Subcontractor will be dismissed. 

Quality Assurance 
The Subcontractor will be licensed and insured to operate in the State of <<state>> and 
will comply with all applicable federal, state, county and local laws and regulations.  
The subcontractor will maintain, calibrate, and operate all electronic locating 
instruments in accordance with the manufacturer’s recommendations.  Additionally, the 
Subcontractor shall make all reasonable efforts to review as-built engineering drawings 
maintained by Base personnel, and shall notify the CH2M HILL Project Manager in 
writing (email is acceptable) whenever such documentation was not available or could 
not be reviewed. 
 

Subcontractor Standby Time 
At certain periods during the utility locating activities, the Subcontractor’s personnel 
may be asked to stop work and standby when work may normally occur.  During such 
times, the Subcontractor will cease activities until directed by the CH2M HILL 
representative to resume operations.  Subcontractor standby time also will include 
potential delays caused by the CH2M HILL representative not arriving at the site by the 
agreed-upon meeting time for start of the work day.  Standby will be paid to the 
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Subcontractor at the hourly rate specified in the Subcontractor’s Bid Form attached to 
these specifications. 

Cumulative Subcontractor standby will be accrued in increments no shorter than 15 
minutes (i.e., an individual standby episode of less than 15 minutes is not chargeable). 

During periods for which standby time is paid, the surveying equipment will not be 
demobilized and the team will remain at the site.  At the conclusion of each day, the 
daily logs for the Subcontractor and CH2M HILL representative will indicate the 
amount of standby time incurred by the Subcontractor, if any.  Payment will be made 
only for standby time recorded on CH2M HILL’s daily logs. 

Down Time 
Should equipment furnished by the Subcontractor malfunction, preventing the effective 
and efficient prosecution of the work, or inclement weather conditions prevent safe and 
effective work from occurring, down time will be indicated in the Subcontractor’s and 
CH2M Hill representative’s daily logs.  No payment will be made for down time. 

Schedule 
It is anticipated that the subsurface utility locating activities will occur on <<insert 
date>>.  It is estimated that the above scope will be completed within XXX days. 
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Attachment B - Services Available for 
Identifying and Marking Underground Utilities 

The services that are available to us for identifying and marking underground utilities 
are: 
 
• The Activity’s PWC (or similar organization) 
• The local public/private utility -run service such as Miss Utility 
• Utility location subcontractors (hired by CH2M HILL) 
 
Each are discussed below. 

Navy Public Works Department 
A   Public Works Department (PWD) is usually present at each Activity. The PWD is 
responsible for maintaining the public works at the base including management of 
utilities. In many cases, the PWD has a written permit process in place to identify and 
mark-out the locations of Navy-owned utilities [Note: The PWD is usually NOT 
responsible for the locations/mark-outs of non-Navy owned, public utilities (e.g., 
Washington Gas, Virginia Power, municipal water and sewer, etc.). Therefore, it is likely 
that we will have to contact other organizations besides the PWD in order to identify 
non-Navy owned, public utilities]. 

At some Activities, there may not be a PWD, the PWD may not have a written permit 
process in place, or the PWD may not take responsibility for utility locating and mark-
outs. In these cases, the PWD should still be contacted since it is likely that they will 
have the best understanding of the utility locations at the Activity (i.e., engineering 
drawings, institutional knowledge, etc.).  Subsequently, the PWD should be brought into 
a cooperative arrangement (if possible) with the other services employed in utility 
locating and mark-out in order to have the most comprehensive assessment performed.  

At all Activities we should have a contact (name and phone number), and preferably an 
established relationship, with PWD, either directly or through the NAVFAC Atlantic, 
Midlant, or Washington NTR or Activity Environmental Office that we can work with 
and contact in the event of problems. 

Miss Utility or “One Call” Services for Public Utility Mark-outs  
Miss Utility or “One Call” service centers are information exchange centers for 
excavators, contractors and property owners planning any kind of excavation or 
digging. The “One Call” center notifies participating public utilities of the upcoming 
excavation work so they can locate and mark their underground utilities in advance to 
prevent possible damage to underground utility lines, injury, property damage and 
service outages. In some instances, such with southeastern Virginia bases, the Navy has 
entered into agreement with Ms. Utilities and is part of the response process for Miss 
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Utilities.  Generally, a minimum of 48 hours is required for the public utility mark-outs 
to be performed. The “One Call” services are free to the public. Note that the “One Call” 
centers only coordinate with participating public utilities. There may be some public 
utilities that do NOT participate in the “One Call” center which may need to be 
contacted separately. For example, in Washington, DC, the Miss Utility “One Call” 
center does not locate and mark public sewer and water lines. Therefore, the municipal 
water and sewer authority must be contacted separately to have the sewer and water 
lines marked out.  The AM should contact the appropriate one-call center to determine 
their scope of services.  

For the Mid-Atlantic region, the following “One Call” service centers are available.   
 
Name Phone Website Comments 
Miss Utility of 
DELMARVA 

800-257-7777 www.missutility.net Public utility mark-outs in 
Delaware, Maryland, 
Washington, DC, and Northern 
Virginia 

Miss Utility of Southern 
Virginia (One Call) 

800-552-7001  not available Public utility mark-outs in 
Southern Virginia 

Miss Utility of Virginia 800-257-7777 
800-552-7007 

www.missutilityofvirginia.com  General information on public 
utility mark-outs in Virginia, 
with links to Miss Utility of 
DELMARVA and Miss Utility 
of Southern Virginia (One Call) 

Miss Utility of West 
Virginia, Inc 
 
 
 

800-245-4848 none Call to determine what utilities 
they work with in West 
Virginia 

North Carolina One Call 
Center 

800-632-4949 www.ncocc.org/ncocc/default.htm  Public Utility Markouts in 
North Carolina 

 

Private Subcontractors 
1. Utility-locating support is required at some level for most all CH2M HILL field 

projects in "clearing" proposed subsurface boring locations on the project site. Utility 
location and sample clearance can include a comprehensive effort of GIS map 
interpretation, professional land surveying, field locating, and geophysical 
surveying. Since we can usually provide our own GIS-related services for projects 
and our professional land surveying services are normally procured separately, 
utility-locating subcontractors will normally only be required for some level of 
geophysical surveying support in the field. This level of geophysical surveying 
support can range widely from a simple electromagnetic (EM) survey over a known 
utility line, to a blind geophysical effort, including a ground-penetrating radar (GPR) 
survey and/or a comprehensive EM survey to delineate and characterize all 
unknown subsurface anomalies.  

The level of service required from the subcontractor will vary depending on the 
nature of the site. At sites where utility locations are well defined on the maps and 
recent construction is limited, CH2M HILL may be confident with a limited effort 
from a traditional utility-locating subcontractor providing a simple EM survey. At 
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sites where utility locations are not well defined, where recent constructions may 
have altered utility locations, or the nature of the site makes utility location difficult, 
CH2M HILL will require the services of a comprehensive geophysical surveying 
subcontractor, with a wide range of GPR and EM services available for use on an "as-
needed" basis. Typical costs for geophysical surveying subcontractors will range 
from approximately $200 per day for a simple EM effort (usually one crew member 
and one instrument) to approximately $1,500 per day for a comprehensive 
geophysical surveying effort (usually a two-person crew and multiple instruments). 
Comprehensive geophysical surveying efforts may also include field data 
interpretation (and subsequent report preparation) and non-destructive excavation 
to field-verify utility depths and locations. 

The following table provides a list of recommended geophysical surveying support 
subcontractors that can be used for utility-locating services: 

Company Name and 
Address 

Contact Name 
and Phone 

Number 

Equipment1 Other Services2 

1 2 3 4 5 A B C 

US Radar, Inc.* 
PO Box 319 
Matawan, NJ 07747 

Ron LaBarca 

732-566-2035 

  4      

Utilities Search, Inc.* Jim Davis  

703-369-5758 

4    4 4 4 4 

So Deep, Inc.* 
8397 Euclid Avenue 
Manassas Park, VA 20111 

703-361-6005 4     4 4 4 

Accurate Locating, Inc. 
1327 Ashton Rd., Suite 101 
Hanover, MD 21076 

Ken Shipley  

410-850-0280 

4 4       

NAEVA Geophysics, Inc. 
P.O. Box 7325   
Charlottesville, VA 22906 

Alan 
Mazurowski 

434-978-3187 

4 4 4 4 4 4 4 4 

Earth Resources 
Technology. Inc.              
8106 Stayton Rd.           
Jessup, MD 20794 

Peter Li 

240-554-0161 

4 4 4 4 4 4 4  

Geophex, Ltd                        
605 Mercury Street 
Raleigh, NC 27603 

I. J. Won 

919-839-8515 

4 4 4 4 4 4 4 4 
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Notes: 

*Companies denoted with an asterisk have demonstrated reluctance to assume responsibility for 
damage to underground utilities or an inability to accommodate the insurance requirements that CH2M 
HILL requests for this type of work at many Navy sites.  

1Equipment types are: 
1. Simple electromagnetic instruments, usually hand-held 
2. Other, more innovative, electromagnetic instruments, including larger instruments for more area 

coverage 
3. Ground-penetrating radar systems of all kinds 
4. Audio-frequency detectors of all kinds 
5. Radio-frequency detectors of all kinds 

2Other services include: 

A. Data interpretation and/or report preparation to provide a permanent record of the geophysical 
survey results and a professional interpretation of the findings, including expected accuracy and 
precision. 

B. Non-destructive excavation to field-verify the depths, locations, and types of subsurface utilities. 
C. Concrete/asphalt coring and pavement/surface restoration. 
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Attachment C – Equipment Used for 
Identifying Underground Utilities 

This attachment provides a summary of the various types of equipment used for 
subsurface utility location.  It describes the capabilities and limitations of each in order 
to help the AM and PM determine if the equipment being proposed by a subcontractor 
or Navy is adequate. A list of in-house experts that can be used to answer questions you 
may have is provided below.  

CH2M HILL In-house Utility Location Experts 

Tamir Klaff/WDC  

Home Office Phone – 703-669-9611 

Electromagnetic Induction (EMI) Methods 

EMI instruments, in general, induce an electromagnetic field into the ground (the 
primary field) and then record the response (the secondary field), if any.  Lateral 
changes in subsurface conductivity, such as caused by the presence of buried metal or 
by significant soil variations, cause changes in the secondary field recorded by the 
instrument and thus enable detection and mapping of the subsurface features.  It should 
be noted that EMI only works for electrically conductive materials--plastic or PVC pipes 
are generally not detected with EMI. Water and gas lines are commonly plastic, 
although most new lines include a copper “locator” strip on the top of the PVC to allow 
for detection with EMI.   

EMI technology encompasses a wide range of instruments, each with inherent strengths 
and weaknesses for particular applications.  One major division of EMI is between 
“time-domain” and “frequency-domain” instruments that differ in the aspect of the 
secondary field they detect.  Another difference in EMI instruments is the operating 
frequency they use to transmit the primary field.   Audio- and radio-frequencies are 
often used for utility detection, although other frequencies are also used.  Consideration 
of the type of utility expected, surface features that could interfere with detection, and 
the “congestion” of utilities in an area, should be made when choosing a particular EMI 
instrument for a particular site.  

One common EMI tool used for utility location is a handheld unit that can be used to 
quickly scan an area for utilities and allows for marking locations in “real time”.  This 
method is most commonly used by “dig-safe” contractors marking out known utilities 
prior to excavation.  It should be noted that this method works best when a signal (the 
primary field) can be placed directly onto the line (i.e., by clamping or otherwise 
connecting to the end of the line visible at the surface, or for larger utilities such as 
sewers, by running a transmitter through the utility).  These types of tools also have a 
limited capability to scan an area for unknown utilities.  Usually this requires having 
enough area to separate a hand held transmitter at least a hundred feet from the 

Utility Location_General.doc 
QC and Reviewed 08/2013  14 



receiver.  Whether hunting for unknown, or confirming known, utilities, this method 
will only detect continuous lengths of metallic conductors.  

In addition to the handheld EMI units, larger, more powerful EMI tools are available 
that provide more comprehensive detection and mapping of subsurface features.  
Generally, data with these methods are collected on a regular grid in the investigation 
area, and are then analyzed to locate linear anomalies that can be interpreted as utilities.  
These methods will usually detect all subsurface metal (above a minimum size), 
including pieces of abandoned utilities. In addition, in some situations, backfill can be 
detected against native soils giving information on trenching and possible utility 
location.  Drawbacks to these methods are that the secondary signals from utilities are 
often swamped (i.e., undetectable) close to buildings and other cultural features, and 
that the subsurface at heavily built-up sites may be too complicated to confidently 
interpret completely.   

Hand-held metal detectors (treasure-finders) are usually based on EMI technology.  
They can be used to locate shallow buried metal associated with utilities (e.g., junctions, 
manholes, metallic locators).  Advantages of these tools is the ease of use and real-time 
marking of anomalies.  Drawbacks include limited depths of investigations and no data 
storage capacity. 

Ground Penetrating Radar (GPR) 

GPR systems transmit radio and microwave frequency (e.g., 80 megaHertz to 1,000 
megaHertz) waves into the ground and then record reflections of those waves coming 
back to the surface. Reflections of the radar waves typically occur at lithologic changes, 
subsurface discontinuities, and subsurface structures. Plastic and PVC pipes can 
sometimes be detected in GPR data, especially if they are shallow, large, and full of a 
contrasting material such as air in a wet soil, or water in a dry soil.  GPR data are usually 
collected in regular patterns over an area and then analyzed for linear anomalies that 
can be interpreted as utilities.  GPR is usually very accurate in x-y location of utilities, 
and can be calibrated at a site to give very accurate depth information as well.  A 
significant drawback to GPR is that depth of investigation is highly dependant on 
background soil conductivity, and it will not work on all sites.  It is not uncommon to 
get only 1-2 feet of penetration with the signal in damp, clayey environments.  Another 
drawback to GPR is that sites containing significant fill material (e.g., concrete rubble, 
scrap metal, garbage) will result in complicated anomalies that are difficult or 
impossible to interpret.   

Magnetic Field Methods 

Magnetic field methods rely on detecting changes to the earth’s magnetic field caused by 
ferrous metal objects.  This method is usually more sensitive to magnetic metal (i.e., 
deeper detection) than EMI methods.  A drawback to this method is it is more 
susceptible to being swamped by surface features such as fences and cars.  In addition, 
procedures must usually be implemented that account for natural variations in the 
earth’s background field as it changes throughout the day.  One common use of the 
method is to measure and analyze the gradient of the magnetic field, which eliminates 
most of the drawbacks to the method.  It should be noted this method only detects 
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ferrous metal, primarily iron and steel for utility location applications.  Some utility 
detector combine magnetic and EMI methods into a single hand-held unit.  

Optical Methods 

Down the hole cameras may be useful in visually reviewing a pipe for empty conduits 
and/or vaults. 
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Attachment D – Utility Clearance 
Documentation Form 
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Attachment E – Utility Marking Color Codes 

The following is the standard color code used by industry to mark various types of 
utilities and other features at a construction site. 

White – Proposed excavations and borings 

Pink – Temporary survey markings 

Red – Electrical power lines, cables, conduits and lighting cables 

Yellow – Gas, oil, steam, petroleum or gaseous materials 

Orange – Communication, alarm or signal lines, cables, or conduits 

Blue – Potable water 

Purple – Reclaimed water, irrigation and slurry lines 

Green – Sewer and storm drain lines 
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Appendix B 
Laboratory DoD ELAP Certifications 

 



LABORATORY 
ACCREDITATION 

®BUREAU 

rtificat.e 
c 17025:2005 

f A.ccreditation 
Certificate Number L2223 

Katahdin Analytical Services, Inc. 
600 Technology Way 

Scarborough ME 0407 4 
has met the requirements set forth in L-A-B's policies and procedures, all requirements of ISO/IEC 17025:2005 
"General Requirements for the competence of Testing and Calibration Laboratories" and the U.S. Department of 
Defense Environmental Laboratory Accreditation Program (DoD ELAP). * 

The accredited lab has demonstrated technical competence to a defined "Sco1u~ of Accreditation" and the operation 
of a laboratory quality management system (refer to joint ISO-ILAC-IAF Communique dated 8 January 2009). 

Accreditation valid through: February 1, 2016 

R. Douglas Leonard, Jr., President, COO 
Laboratory Accreditation Bureau 
Presented the 1st of February 2013 

*See the laboratory's Scope of Accreditation for details of accredited parameters 
**Laboratory Accreditation Bureau is found to be in compliance with !SO/IEC 17011:2004 and recognized by !LAC (International Laboratory Accreditation Cooperation) and NACLA (National Cooperation for Laboratory Accreditation). 



LABORATORY 
ACCREDITATION 
BUREAU Certificate # L2223 

Scope of Accreditation 
For 

Katahdin Analytical Services, Inc. 

600 Technology Way 
Scarborough, ME 04074 

Leslie Dimond 
207-87 4-2400 

In recognition of a successful assessment to ISO/IEC 17025 :2005 and the requirements of the DoD 
Environmental Laboratory Accreditation Program (DoD ELAP) as detailed in the DoD Quality Systems 
Manual for Environmental Laboratories (DoD QSM v4.2) based on the National Environmental 
Laboratory Accreditation Conference Chapter 5 Quality Systems Standard (NELAC Voted Revision 
June 5, 2003), accreditation is granted to Katahdin Analytical Services to perform the following tests: 

Accreditation granted through: February 1, 2016 

Testing - Environmental 

Non-Potable Water 

Technology Method Analyte 

GC/ECD EPA 8081B 2, 4'-DDD 

GC/ECD EPA8081B 2, 4'-DDE 

GC/ECD EPA8081B 2, 4'-DDT 

GC/ECD EPA 608; EPA 8081B 4, 4'-DDD 

GC/ECD EPA 608; EPA 8081B 4, 4'-DDE 

GC/ECD EPA 608; EPA 8081B 4, 4'-DDT 

GC/ECD EPA 608; EPA 8081B Aldrin 

GC/ECD EPA 608; EPA 8081B alpha-BHC ( alpha-Hexachlorocyclohexane) 

GC/ECD EPA8081B Alpha-Chlordane 

GC/ECD EPA 608; EPA 8081B beta-BHC (beta-Hexachlorocyclohexane) 

GC/ECD EPA 8081B Cis-Nonaclor 

GC/ECD EPA 608; EPA 8081B Chlordane (tech.) 

GC/ECD EPA 608; EPA 8081B delta-BHC 

GC/ECD EPA 608; EPA 8081B Dieldrin 

GC/ECD EPA 608; EPA 8081B Endosulfan I 

GC/ECD EPA 608; EPA 8081B Endosulfan II 
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LABORATORY 
ACCREDITATION 
BUREAU 

Non-Potable Water 

Technology Method 

GC/ECD EPA 608; EPA 8081B 

GC/ECD EPA 608; EPA 8081B 

GC/ECD EPA 608; EPA 8081B 

GC/ECD EPA 8081B 

GC/ECD EPA 8081B 

GC/ECD EPA8081B 

GC/ECD EPA 608; EPA 8081B 

GC/ECD EPA 608; EPA 8081B 

GC/ECD EPA8081B 

GC/ECD EPA8081B 

GC/ECD EPA8081B 

GC/ECD EPA 8081B 

GC/ECD EPA 608; EPA 8081B 

GC/ECD EPA 8081B 

GC/ECD EPA 608; EPA 8082A 

GC/ECD EPA 608; EPA 8082A 

GC/ECD EPA 608; EPA 8082A 

GC/ECD EPA 608; EPA 8082A 

GC/ECD EPA 608; EPA 8082A 

GC/ECD EPA 608; EPA 8082A 

GC/ECD EPA 608; EPA 8082A 

GC/ECD EPA 8082AMOD 

GC/ECD EPA 8082AMOD 

GC/ECD EPA 8082A 

GC/ECD EPA8082A 

GC/ECD EPA 8082A 

GC/ECD EPA8082A 

GC/ECD EPA 8082A 

GC/ECD EPA 8082A 

GC/ECD EPA 8082A 

GC/ECD EPA 8082A 

Form 403.8-Rev 1~4-11-11 

Certificate # L2223 

Analyte 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin Ketone 

gamma-BHC (Lindane gamma-
Hexachlorocvclohexane) 

gamma-Chlordane 

Heptachlor 

Heptachlor epoxide 

Hexachlorobenzene 

Methoxychlor 

Mirex 

Oxychlordane 

Toxaphene (Chlorinated camphene) 

trans-Nonachlor 

Aroclor-1016 (PCB-1016) 

Aroclor-1221 (PCB-1221) 

Aroclor-1232 (PCB-1232) 

Aroclor-1242 (PCB-1242) 

Aroclor-1248 (PCB-1248) 

Aroclor-1254 (PCB-1254) 

Aroclor-1260 (PCB-1260) 

Aroclor-1262 (PCB-1262) 

Aroclor-1268 (PCB-1268) 

2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl (BZ 206) 

2,2',3,3',4,4',5,6-0ctachlorobiphenyl (BZ 195) 

2,2',3,3',4,4',5-Heptachlorobiphenyl (BZ 170) 

2,2',3,3',4,4'-Hexachlorobiphenyl (BZ 128) 

2, 2', 3, 4, 4', 5, 5'-Heptachlorobiphenyl (BZ 180) 

2, 2', 3, 4, 4', 5', 6-Heptachlorobiphenyl (BZ 183) 

2, 2', 3, 4, 4', 5-Hexachlorobiphenyl (BZ 138) 

2, 2', 3, 4, 4', 6, 6'-Heptachlorobiphenyl (BZ 184) 
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LABORATORY 
ACCREDITATION 
BUREAU 

Non-Potable Water 

Technology 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

Form 403.8- Rev 1-4·11·11 

Method 

EPA 8082A 

EPA 8082A 

EPA 8082A 

EPA 8082A 

EPA 8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA 8082A 

EPA 8082A 

EPA 8082A 

EPA 8082A 

EPA 8082A 

EPA 8082A 

EPA8082A 

EPA8082A 

EPA 8082A 

EPA 8082A 

EPA 8082A 

EPA 8082A 

EPA 8082A 

EPA 8082A 

EPA 8082A 

EPA8082A 

EPA 8082A 

EPA 8151A 

EPA 8151A 

EPA 8151A 

EPA 8151A 

EPA 8151A 

EPA 8151A 

Certificate # L2223 

Analyte 

2, 2', 3, 4', 5, 5', 6-Heptachlorobiphenyl (BZ 187) 

2, 2', 3, 4, 5'-Pentachlorobiphenyl (BZ 87) 

2, 2', 3, 5'-Tetrachlorobiphenyl (BZ 44) 

2, 2', 4, 4', 5, 5'-Hexachlorobiphenyl (BZ 153) 

2, 2', 4, 5, 5'-Pentachlorobiphenyl (BZ 101) 

2, 2', 4, 5-Tetrachlorobiphenyl (BZ 48) 

2, 2', 4, 5'-Tetrachlorobiphenyl (BZ 49) 

2, 2', 5, 5'-Tetrachlorobiphenyl (BZ 52) 

2, 2', 5-Trichlorobiphenyl (BZ 18) 

2, 3, 3', 4, 4', 5-Hexachlorobiphenyl (BZ 156) 

2, 3, 3', 4, 4', 5'-Hexachlorobiphenyl (BZ 157) 

2, 3, 3', 4, 4'-Pentachlorobiphenyl (BZ 105) 

2, 3, 3', 4, 4', 5, 5'-Heptachlorobiphenyl (BZ 189) 

2, 3', 4, 4', 5, 5'-Hexachlorobiphenyl (BZ 167) 

2, 3', 4, 4', 5-Pentachlorobiphenyl (BZ 118) 

2, 3', 4, 4',5'-Pentachlorobiphenyl(BZ 123) 

2, 3', 4, 4'-Tetrachlorobiphenyl (BZ 66) 

2, 3, 4, 4', 5-Pentachlorobiphenyl (BZ 114) 

2, 4, 4'-Trichlorobiphenyl (BZ 28) 

2, 4'-Dichlorobiphenyl (BZ 8) 

3, 3', 4, 4', 5, 5'-Hexachlorobiphenyl (BZ 169) 

3, 3', 4, 4', 5-Pentachlorobiphenyl (BZ 126) 

3, 3', 4, 4'-Tetrachlorobiphenyl (BZ 77) 

3, 4, 4', 5-Tetrachlorobiphenyl (BZ 81) 

Decachlorobiphenyl (BZ 209) 

2, 4, 5-T 

2, 4-D 

2, 4-DB 

Dalapon 

Dicamba 

Dichloroprop 
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LABORATORY 
ACCREDITATION 
BUREAU 

Non-Potable Water 

Technology Method 

GCIECD EPA 8151A 

GC/ECD EPA 8151A 

GCIECD EPA 8151A 

GC/ECD EPA 8151A 

GC/ECD EPA 8151A 

GC/FJD EPA 8015C/D MOD 

GC/FID EPA 8015C/D MOD 

GC/FID EPA 80!5C/D MOD 

GC/FID/PID MADEPVPH 

GC/FID MADEPEPH 

GC/FID CTETPH 

GC/FID TNRCC Method 1005 

GC/FID FL-PRO 

GC/ECD EPA 8011; EPA 504 

GC/ECD EPA 8011; EPA 504 

GC/FID RSK-175 

GC/MS EPA 82608/C; EPA 524.2 

GC/MS 
EPA 624; EPA 82608/C; EPA 

524.2 

GC/MS 
EPA 624; 82608/C; 

EPA524.2 

GC/MS EPA 82608/C 

GC/MS 
EPA 624; EPA 82608/C; EPA 

524.2 

GC/MS 
EPA 624; EPA 82608/C; EPA 

524.2 

GC/MS 
EPA 624; EPA 82608/C; EPA 

524.2 

GC/MS EPA 82608/C; EPA 524.2 

GC/MS EPA 82608/C; EPA 524.2 

GC/MS EPA 82608/C; EPA 524.2 

GC/MS EPA82608/C 

GC/MS EPA 82608/C; EPA 524.2 

GC/MS EPA 82608/C; EPA 524.2 

Form 403.8- Rev l -4-11-11 

Certificate # L2223 

Analyte 

Dinoseb 

MCPA 

MCPP 

Pentachlorophenol 

Silvex (2, 4, 5-TP) 

Diesel range organics (DRO) 

Total Petroleum Hydrocarbon (TPH) 

Gasoline range organics (GRO) 

Volatile Organic Hydrocarbons 

Extractable Petroleum Hydrocarbons 

Total Petroleum Hydrocarbons 

Total Petroleum Hydrocarbons 

Petroleum Range Organics 

1, 2-Dibromoethane (ED8) 

1, 2-Dibromo-3-chloropropane 

Methane Ethane Ethene 

1, 1, 1, 2-Tetrachloroethane 

1, 1, I-Trichloroethane 

1, 1, 2, 2-Tetrachloroethane 

I, l ,2-Trichloro-1,2,2-trifluoroethane 

1, 1, 2-Trichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1, 1-Dichloropropene 

1, 2, 3-Trichlorobenzene 

1, 2, 3-Trichloropropane 

1,2,3-Trimethylbenzene 

1, 2, 4-Trichlorobenzene 

1, 2, 4-Trimethylbenzene 
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LABORATORY 
ACCREDITATION 
BUREAU 

Non-Potable Water 

Technology Method 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS EPA8260B/C 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS EPA8260B/C 

GC/MS EPA 8260B/C 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 624; EPA 8260B/C 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA8260B/C 

GC/MS EPA 624; EPA 8260B/C 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS EPA 8260B/C 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 8260B/C; EPA 524.2 

Form 403.8 ~Rev 1-4-11-11 

Certificate # L2223 

Analyte 

1, 2-Dibromo-3-chloropropane 

I, 2-Dibromoethane (EDB) 

1, 2-Dichlorobenzene 

I, 2-Dichloroethane 

I, 2-Dichloropropane 

1,3,5-Trichlorobenzene 

1, 3, 5-Trimethylbenzene 

1, 3-Dichlorobenzene 

1, 3-Dichloropropane 

I, 4-Dichlorobenzene 

I, 4-Dioxane 

1-Chlorohexane 

2, 2-Dichloropropane 

2-Butanone 

2-Chloroethyl vinyl ether 

2-Chlorotoluene 

2-Hexanone 

4-Chlorotoluene 

4-Methyl-2-pentanone 

Acetone 

Acetonitrile 

Acrolein 

Acrylonitrile 

Ally I chloride 

Benzene 

Benzyl chloride 

Bromobenzene 

Bromochloromethane 
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LABORATORY 
ACCREDITATION 
BUREAU 

Non-Potable Water 

Technology Method 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS EPA 8260B/C 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS EPA8260B/C 

GC/MS EPA 8260B/C 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 8260B/C 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS EPA8260B/C 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 8260B/C 

GC/MS EPA 8260B/C 

GC/MS EPA8260B/C 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 82608/C; EPA 524.2 

GC/MS EPA 8260B/C 

Form 403.8-Rev 1-4-11-11 

Certificate # L2223 

Analyte 

Bromodichloromethane 

Bromoform 

Carbon disulfide 
·------· 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloroprene 

cis-1, 2-Dichloroethene 

cis-1, 3-Dichloropropene 

Cis-1, 4-Dichloro-2-butene 

Cyclohexane 

Dibromochloromethane 

Dibromomethane 

Dichlorodifluoromethane 

Diethyl ether 

Di-isopropylether 

Ethyl methaczylate 

Ethylbenzene 

Ethy 1-t-butylether 

Hexachlorobutadiene 

Iodomethane 

Isobutyl alcohol 

Isopropyl alcohol 

Isopropyl benzene 

m p-xylenes 

Methyl acetate 
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LABORATORY 
ACCREDITATION 
BUREAU 

Non-Potable Water 

Technology Method 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 624 I 8260B,C 

GC/MS EPA 624; EPA 8260B/C; EPA 
524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA8260B/C 

GC/MS EPA 624; EPA 8260B/C; EPA 
524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 8260B/C 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA8260B/C 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS EPA 8260B/C 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS EPA 8260B/C; EPA 524.2 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS EPA8260B/C 

Form 403.8-Rev 1-4-11-11 

Certificate # L2223 

Analyte 

Methacrylonitrile 

Methyl bromide (Bromomethane) 

Methyl chloride (Chloromethane) 

Methyl methacrylate 

Methyl tert-butyl ether 

Methylcyclohexane 

Methylene chloride 

Naphthalene 

n-Butylbenzene 

n-Propylbenzene 

o-Xylene 

Pentachloroethane 

p-lsopropyltoluene 

Propionitrile 

sec-butyl benzene 

Styrene 

t-Amylmethylether 

tert-Butyl alcohol 

tert-Butylbenzene 

Tetrachloroethene (Perchloroethylene) 

Tetrahydrofuran 

Toluene 

trans-I, 2-Dichloroethylene 

trans-I, 3-Dichloropropylene 

trans-I, 4-Dichloro-2-butuene 

Trichloroethene (Trichloroethylene) 

Trichlorofluoromethane 

Vinyl acetate 
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LABORATORY 
ACCREDITATION 
BUREAU 

Non-Potable Water 

Technology Method 

GC/MS 
EPA 624; EPA 8260B/C; EPA 

524.2 

GC/MS EPA 624 / 8260B,C 

GC/MS EPA 8260B/C SIM 

GC/MS 8260B, CSIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260BIC SIM 

GC/MS EPA 8260BIC SIM 

GC/MS EPA 8260BIC SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

Form 403.8-Rev 1-4-11-11 

Certificate # L2223 

Analyte 

Vinyl chloride 

Xylene 

I, 1, 1,2-Tetrachloroethane 

I, I, I -Trichloroethane 

1, 1,2,2-Tetrachloroethane 

1, 1, 2-Trichloroethane 

1,2,3-Trichloropropane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1,2,4-Trichlorobenzene 

1,2,4-Trimethvlbenzene 

l,2-Dibromo-3-chloroorooane 

1,2-Dibromoethane 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloroorooane 

1,3-Dichlorobenzene 

1,3-Dichloroorooane 

1,4-Dichlorobenzene 

2-Hexanone 

4-Methyl-2-oentanone 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

cis-1,3-Dichloronronene 

Dibromochloromethane 

Ethylbenzene 

Isopronvlbenzene 
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LABORATORY 
ACCREDITATION 
BUREAU 

Non-Potable Water 

Technology Method 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 82608/C SIM 

GC/MS EPA 82608/C SIM 

GC/MS EPA 82608/C SIM 

GC/MS EPA 82608/C SIM 

GC/MS EPA 82608/C SIM 

GC/MS EPA 82608/C SIM 

GC/MS EPA 82608/C SIM 

GC/MS EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

Certificate # L2223 

Analyte 

Hexachlorobutadiene 

Methvlcvclohexane 

m,p-Xvlene 

o-Xvlene 

Tetrachloroethene 

trans-1,2-Dichloroethene 

Trans-1,3-Dichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl Chloride 

Xvlenes (total) 

I, 2, 4, 5-Tetrachlorobenzene 

I, 2, 4-Trichlorobenzene 

I, 2-Dichlorobenzene 

I, 2-Diphenylhydrazine 

I, 3, 5-Trinitrobenzene 

1, 3-Dichlorobenzene 

I, 3-Dinitrobenzene 

I, 4-Dichlorobenzene 

I, 4-Dioxane 

I, 4-Naphthoquinone 

I, 4-Phenylenediamine 

1-Chloronaphthalene 

1-Methylnaphthalene 

1-Naphthylamine 

2, 3, 4, 6-Tetrachlorophenol 

2, 4, 5-Trochlorophenol 

2, 4, 6-Trichlorophenol 

2, 4-Dichlorophenol 

2, 4-Dimethylphenol 

2, 4-Dinitrophenol 
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LABORATORY 
ACCREDITATION 
BUREAU 

Non-Potable Water 

Technology Method 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 8270C/D 

Form 403.8-Rev 1-4-11-11 

Certificate # L2223 

Analyte 

2, 4-Dinitrotoluene (2, 4-DNT) 

2, 6-Dichlorophenol 

2, 6-Dinitrotoluene (2, 6-DNT) 

2-Acetylaminofluorene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methyl-4 6-dinitrophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Naphthylamine 

2-Nitroaniline 

2-Nitrophenol 

2-Picoline 

3-Methylcholanthrene 

3-Nitroaniline 

4-Aminobiphenyl 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenylether 

4-Dimethyl aminoazobenzene 

3, 4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

4-Nitroquinoline-1-oxide 

5-Nitro-o-toluidine 

7, 12-Dimethylbenz(a)anthracene 

a a-Dimethylphenethylamine 

Acenaphthene 

Acenaphthy lene 

Acetophenone 
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LABORATORY 
ACCREDITATION 
BUREAU 

Non-Potable Water 

Technology Method 

GC/MS EPA8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 625; EPA 8270C/D 

Form 403.8-Rev 1 - 4-11-11 

Certificate # L2223 

Analyte 

Aniline 

Anthracene 

Aramite 

Atrazine 

Azobenzene 

Benzaldehyde 

Benzidine 

Benzo( a )anthracene 

Benzo( a)pyrene 

Benzo(b )fluoranthene 

Benzo(g h i)perylene 

Benzo(k)fluoranthene 

Benzoic Acid 

Benzyl alcohol 

1, 1-Biphenyl 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyl) ether (2, 2' -Oxybis( 1-
chloropropane) 

bis(2-Ethylhexyl)adipate 

bis(2-Ethylhexyl) phthalate (DEHP) 

Butyl benzyl phthalate 

Caprolactam 

Carbazole 

Chlorobenzilate 

Chrysene 

Diallate 

Dibenzo(aj)acridine 

Dibenz(a h)anthracene 

Dibenzofuran 

Diethyladipate 

Diethyl phthalate 
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LABORATORY 
ACCREDITATION 
BUREAU 

Non-Potable Water 

Technology Method 

GC/MS EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

Fonn 403.8-Rev 1-4-11-11 

Certificate # L2223 

Analyte 

Dimethoate 

Dimethyl phthalate 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Dinoseb 

Disulfoton 

Ethyl methanesulfonate 

Ethyl parathion 

Ethyl methacrylate 

Famfur 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Hexachlorophene 

Hexachloropropene 

Indeno( I, 2, 3-cd)pyrene 

Isodrin 

Isophorone 

Isosafrole 

Kepone 

Methapyriline 

Methy methanesulfonate 

Methyl parathion 

Naphthalene 

N itrobenzene 

Nitroquinoline-1-oxide 

n-Nitrosodiethylamine 

n-Nitrosodimethylamine 
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LABORATORY 
ACCREDITATION 
BUREAU 

Non-Potable Water 

Technology Method 

GC/MS EPA8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 625; EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

Form 403.8-Rev l-4-11-11 

Certificate # L2223 

Analyte 

n-Nitroso-di-n-butylamine 

n-Nitrosodi-n-propylamine 

n-Nitrosodiphenylamine 

n-Nitrosomethylethylamine 

n-N itrosomorpholine 

n-Nitrosopiperidine 

n-Nitrosopyrrolidine 

0,0,0-Triethyl phosphorothioate 

o,o-Diethyl o-2pyrazinyl phosphorothioate 

o-Toluidine 

Pentachlorobenzene 

Pentachloronitrobenzene 

Pentachlorophenol 

Phenacetin 

Phenanthrene 

Phenol 

Ph orate 

Pronamide 

Pyrene 

Pyridine 

Safrole 

Sulfotepp 

Thionazin 

3, 3'-Dichlorobenzidine 

3, 3'-Dimethylbenzidine 

1,1'-Binhenvl 

1,2,4,5-Tetrachlorobenzene 

1,4-Dioxane 

1-Methvlnaphthalene 

2,2' -Oxvbis( 1-chloropronane 

2,3,4,6-Tetrachloronhenol 
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LABORATORY 
ACCREDITATION 
BUREAU 

Non-Potable Water 

Technology Method 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

Form 403.8-Rev 1-4-11-11 

Certificate # L2223 

Analyte 

2,4,5-Trichlorouhenol 

2,4,6-Trichloroohenol 

2,4-Dichlorouhenol 

2,4-Dimethylphenol 

2,4-Dinitrouhenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Chloronauhthalene 

2-Chlorouhenol 

2-Methylnaphthalene 

2-Methyluhenol 

2-Nitroaniline 

2-Nitrophenol 

3&4-Methvlohenol 

3,3'-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Bromoohenvl-ohenvlether 

4-Chloro-3-methvlohenol 

4-Chloroaniline 

4-Chloroohenvl-phenylether 

4-N itroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthvlene 

Acetophenone 

Anthracene 

Atrazine 

Benzaldehvde 

Benzo( a )anthracene 

Benzo(a)nvrene 
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LABORATORY 
ACCREDITATION 
BUREAU 

Non-Potable Water 

Technology Method 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

Form 403.8-Rev 1-4-11-11 

Certificate # L2223 

Analyte 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Bis(2-chloroethoxv)methane 

Bis(2-chloroethvl)ether 

Bis(2-ethylhexvl)phthalate 

Butylbenzylphthalate 

Caprolactam 

Carbazole 

Chrvsene 

Dibenzo( a,h )anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethyl phthalate 

Di-n-butvlphthalate 

Di-n-octylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno( 1,2,3-cd)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

n-N itroso-di-n-oropylamine 

n-Nitrosodiohenvlamine 

Pentachloroohenol 

Phenanthrene 

Phenol 
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LABORATORY 
ACCREDITATION 
BUREAU 

Non-Potable Water 

Technology Method 

GC/MS EPA 8270C/D SIM 

HP LC/UV EPA 8330A/B 

HPLC/UV EPA8330A/B 

HPLC/UV EPA8330A/B 

HP LC/UV EPA8330A/B 

HPLC/UV EPA8330A/B 

HPLC/UV EPA 8330A/B 

HP LC/UV EPA8330A/B 

HP LC/UV EPA 8330A/B 

HPLC/UV EPA8330A/B 

HPLC/UV EPA8330NB 

HP LC/UV EPA 8330A/B 

HP LC/UV EPA 8330A/B 

HPLC/UV EPA8330A/B 

HPLC/UV EPA 8330A/B 

HPLC/UV EPA 8330A MOD 

HP LC/UV EPA8330B 

HP LC/UV EPA 8330A/B 

HPLC/UV EPA8330NB 

HP LC/UV EPA8330A/B 

CVAA EPA245.1; EPA 7470A 

CVAF EPA 1631E 

ICP/AES EPA 200.7; EPA 60108/C 

ICP/AES EPA 200.7; EPA 60108/C 

ICP/AES EPA 200.7; EPA 60108/C 

ICP/AES EPA 200.7; EPA 60108/C 

ICP/AES EPA 200.7; EPA 60108/C 

ICP/AES EPA 200.7; EPA 60108/C 

ICP/AES EPA 200.7; EPA 60108/C 

ICP/AES EPA 200.7; EPA 60108/C 

ICP/AES EPA 200.7; EPA 60108/C 

Form 403.8-Rev 1-4-11-11 

Certificate # L2223 

Analyte 

Pvrene 

1, 3, 5-Trinitrobenzene 

1, 3-Dinitrobenzene 

2, 4, 6-Trinitrotoluene 

2, 4-Dinitrotoluene 

2, 6-Dinitrotoluene 

2-Amino-4, 6 -Dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

3,5-Dinitroaniline 

4-Amino-2, 6-Dinitrotoluene 

4-Nitrotoluene 

Ethylene glycol dinitrate (EGON) 

Hexahydro-1, 3, 5-trinitro-l, 3, 5-triazine (RDX) 

N itrobenzene 

Nitroglycerin 

Nitroglycerin 

Octahydro-1, 3, 5, 7-tetrazocine (HMX) 

Pentaerythritol Tetranitrate (PETN) 

Tetryl 

Mercury 

Low Level Mercury 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 
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LABORATORY 
ACCREDITATION 
BUREAU 

Non-Potable Water 

Technology Method 

ICP/AES EPA 200.7; EPA 6010B/C 

ICP/AES EPA 200.7; EPA 6010B/C 

ICP/AES EPA 200.7; EPA 60!0B/C 

ICP/AES EPA 200.7; EPA 6010B/C 

ICP/AES EPA 200.7; EPA 6010B/C 

ICP/AES EPA 200.7; EPA 6010B/C 

ICP/AES EPA 200.7; EPA 6010B/C 

ICP/AES EPA 200.7; EPA 6010B/C 

ICP/AES EPA 200.7; EPA 6010B/C 

ICP/AES EPA 200.7; EPA 6010B/C 

ICP/AES EPA 200.7; EPA 6010B/C 

ICP/AES EPA 200.7; EPA 6010B/C 

ICP/AES EPA 200.7; EPA 6010B/C 

ICP/AES EPA6010B/C 

ICP/AES EPA 200.7; EPA 6010B/C 

ICP/AES EPA 200.7; EPA 6010B/C 

ICP/AES EPA 200.7; EPA 60108/C 

ICP/AES EPA 200.7; EPA 6010B/C 

ICP/AES EPA 200.7; EPA 6010B/C 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

TCP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

Form 403.8- Rev 1-4-11-11 

Certificate # L2223 

Analyte 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silicon 

Silver 

Sodium 

Strontium 

Thallium 

Tin 

Titanium 

Vanadium 

Zinc 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 
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LABORATORY 
ACCREDITATION 
BUREAU 

Non-Potable Water 

Technology Method 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

!CP/MS EPA6020A 

!CP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA200.8 

ICP/MS EPA 200.8; EPA 6020A 

ICP/MS EPA 200.8; EPA 6020A 

IC EPA 300.0; EPA 9056A 

IC EPA 300.0; EPA 9056A 

IC EPA 300.0; EPA 9056A 

IC EPA 300.0; EPA 9056A 

IC EPA 300.0; EPA 9056A 

IC EPA 300.0; EPA 9056A 

IC EPA 300.0; EPA 9056A 

IC SOPCA-776 

IC SOPCA-776 

IC SOPCA-776 

IC SOPCA-776 

IC SOPCA-776 

IC SOPCA-776 

Form 403.8-Rev 1-4-11-ll 

Certificate # L2223 

Analyte 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silicon 

Silver 

Sodium 

Strontium 

Thallium 

Tin 

Titanium 

Tungsten 

Uranium 

Vanadium 

Zinc 

Chloride 

Fluoride 

Nitrate as N 

Nitrite asN 

Nitrate +Nitrite 

Orthophosphate as P 

Sulfate 

Lactic Acid 

Acetic Acid 

Propionic Acid 

Formic Acid 

Butyric Acid 

Pyruvic Acid 
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LABORATORY 
ACCREDITATION 
BUREAU 

Non-Potable Water 

Technology Method 

IC SOPCA-776 

IC SOPCA-776 

IC SOPCA-776 

IC SOPCA-776 

Titration EPA 310.l; SM 2320B 

Caculation SM2340B 

Gravimetric EPA 1664A; EPA 9070A 

Gravimetric SM 2540B/C/D 

!SE EPA 120.1; SM 2510B 

ISE SM2520B 

!SE SM4500F-C 

!SE SM4500H+B 

ISE SM 5210B 

Physical EPA IOIOA 

Physical EPA9040C 

Titration SM2340C 

Titration SM4500SO, B 

Titration EPA 9034; SM 45oos2• F 

Titration EPA SW-846 Chapter 7.3.4 

IR EPA 9060A; SM 5310B 

Turbidimetric EPA 180.1; SM 2130B 

Turbidimetric EPA 9038; ASTM 516-02 

UVNIS 
EPA 335.4; EPA 9012B; 

SM4500-CNG 

UVNIS EPA 350.l; SM 4500NH3 H 

UVNIS SM 3500FeD 

UVNIS EPA 351.2 

UVNIS EPA 353.2; SM 4500N03 F 

UVNIS EPA 353.2; SM 4500N03 F 

UVNIS EPA 353.2; SM 4500N03 F 

UVNIS EPA 365.2; SM 4500P E 

UVNIS EPA 365.4 

Form 403.8-Rev 1-4-11-11 

Certificate # L2223 

Analyte 

i-Pentanoic Acid 

Pentanoic Acid 

i-Hexanoic Acid 

Hexanoic Acid 

Alkalinity 

Hardness 

Oil and Grease, Oil and Grease with SGT 

Solids 

Conductivity 

Practical Salinity 

Fluoride 

pH 

TBOD/CBOD 

lgnitability 

pH 

Hardness 

Sulfite 

Sulfide 

Reactive Sulfide 

Total organic carbon 

Turbidity 

Sulfate 

Amenable cyanide 

AmmoniaasN 

Ferrous Iron 

Kjeldahl nitrogen - total 

Nitrate +Nitrite 

Nitrate as N 

Nitrite as N 

Orthophosphate as P 

Phosphorus total 
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LABORATORY 
ACCREDITATION 
BUREAU 

Non-Potable Water 

Technology Method 

UVNIS EPA 821/R-91-100 

UVNIS EPA410.4 

UVNIS EPA 420.l; EPA 9065 

UVNIS SM 4500CI G 

UVNIS SM 5540C 

Certificate # L2223 

Analyte 

AVS-SEM 

COD 

Total Phenolics 

Total Residual Chlorine 

MBAS 

UVNIS EPA 7196A; SM 3500-Cr D Chromium VJ 

UVNIS EPA 9012B; EPA 335.4 Total Cyanide 

UVNIS EPA 9251; SM4500Cl E Chloride 

UVNIS EPA SW-846 Chapter 7.3.4 Reactive Cyanide 

Preparation Method Type 

Cleanup Methods EPA 3640A Gel Permeation Clean-up 

Cleanup Methods EPA3630C Silica Gel 

Cleanup Methods EPA3660B Sulfur Clean-Up 

Cleanup Methods EPA3665A Sulfuric Acid Clean-Up 

Organic Preparation EPA 3510C Separatory Funnel Extraction 

Organic Preparation EPA3520C Continuous Liquid-Liquid Extraction 

Inorganic Preparation EPA30IOA Hotblock 

Volatile Organic 
EPA 5030C Purge and Trap 

Preparation 

Solid and Chemical Waste 

Technology Method Analyte 

GC/ECD EPA8081B 2,4'-DDD 

GC/ECD EPA 8081B 2,4'-DDE 

GC/ECD EPA8081B 2,4'-DDT 

GC/ECD EPA8081B 4,4'-DDD 

GC/ECD EPA 8081B 4, 4'-DDE 

GC/ECD EPA 8081B 4,4'-DDT 

GC/ECD EPA 8081B Aldrin 

GC/ECD EPA8081B alpha-BBC ( alpha-Hexachlorocyclohexane) 

Form 403.8-Rev 1-4-11-11 Page 20 of 42 



LABORATORY 
ACCREDITATION 
BUREAU 

Solid and Chemical Waste 

Technology 

GC/ECD 

GC/ECD 

Method 

EPA 808\B 

EPA 808\B 

GC/ECD EPA 608; EPA 808\B 

GC/ECD EPA 808\B 

GC/ECD EPA 808\B 

GC/ECD EPA8081B 

GC/ECD EPA8081B 

GC/ECD EPA8081B 

GC/ECD EPA 808\B 

GC/ECD EPA 808\B 

GC/ECD EPA 808\B 

GC/ECD EPA 808\B 

GC/ECD EPA 808\B 

GC/ECD EPA 808\B 

GC/ECD EPA 8081B 

GC/ECD EPA8081B 

GC/ECD EPA 808\B 

GC/ECD EPA8081B 

GC/ECD EPA8081B 

GC/ECD EPA8081B 

GC/ECD EPA8081B 

GC/ECD EPA8081B 

GC/ECD EPA8082A 

GC/ECD EPA 8082A 

GC/ECD EPA 8082A 

GC/ECD EPA 8082A 

GC/ECD EPA 8082A 

GC/ECD EPA 8082A 

GC/ECD EPA 8082A 

GC/ECD EPA 8082A MOD 

GC/ECD EPA 8082A MOD 

Form 403.8-Rev 1-4-ll-11 

Certificate # L2223 

Analyte 

Alpha-Chlordane 

beta-BHC (beta-Hexachlorocyclohexane) 

Chlordane (tech.) 

Cis-Nonachlor 

delta-BHC 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin Ketone 

gamma-BHC (Lindane gamma-
Hexachlorocyclohexane) 

gamma-Chlordane 

Heptachlor 

Heptachlor epoxide 

Hexachlorobenzene 

Methoxychlor 

Mirex 

Oxychlordane 

Toxaphene (Chlorinated can1phene) 

Trans-Nonachlor 

Aroclor-1016 (PCB-I 016) 

Aroclor-1221 (PCB-1221) 

Aroclor-1232 (PCB-1232) 

Aroclor-1242 (PCB-1242) 

Aroclor-1248 (PCB-1248) 

Aroclor-1254 (PCB-1254) 

Aroclor-1260 (PCB-1260) 

Aroclor-1262 (PCB-1262) 

Aroclor-1268 (PCB-1268) 
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LABORATORY 
ACCREDITATION 
BUREAU 

Solid and Chemical Waste 

Technology 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

Form 403.8-Rev 1-4-11-11 

Method 

EPA 8082A 

EPA 8082A 

EPA8082A 

EPA 8082A 

EPA8082A 

EPA8082A 

EPA 8082A 

EPA8082A 

EPA8082A 

EPA 8082A 

EPA 8082A 

EPA8082A 

EPA8082A 

EPA 8082A 

EPA 8082A 

EPA 8082A 

EPA 8082A 

EPA 8082A 

EPA8082A 

EPA 8082A 

EPA 8082A 

EPA8082A 

EPA8082A 

EPA 8082A 

EPA 8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA 8082A 

EPA 8082A 

Certificate # L2223 

Analyte 

2, 2', 3, 3', 4, 4', 5, 5', 6-Nonachlorobiphenyl (BZ 
206) 

2, 2', 3, 3', 4, 4', 5, 6-0ctachlorobiphenyl (BZ 195) 

2, 2', 3, 3', 4, 4', 5-Heptachlorobiphenyl (BZ 170) 

2, 2', 3, 3', 4, 4'-Hexachlorobiphenyl (BZ 128) 

2, 2', 3, 4, 4', 5, 5'-Heptachlorobiphenyl (BZ 180) 

2, 2', 3, 4, 4', 5', 6-Heptachlorobiphenyl (BZ 183) 

2, 2', 3, 4, 4', 5-Hexachlorobiphenyl (BZ 138) 

2, 2', 3, 4, 4', 6, 6'-Heptachlorobiphenyl (BZ 184) 

2, 2', 3, 4', 5, 5', 6-Heptachlorobiphenyl (BZ 187) 

2, 2', 3, 4, 5'-Pentachlorobiphenyl (BZ 87) 

2, 2', 3, 5'-Tetrachlorobiphenyl (BZ 44) 

2, 2', 4, 4', 5, 5'-Hexachlorobiphenyl (BZ 153) 

2, 2', 4, 5, 5'-Pentachlorobiphenyl (BZ IOI) 

2, 2', 4, 5-Tetrachlorobiphenyl (BZ 48) 

2, 2', 4, 5'-Tetrachlorobiphenyl (BZ 49) 

2, 2', 5, 5'-Tetrachlorobiphenyl (BZ 52) 

2, 2', 5-Trichlorobiphenyl (BZ 18) 

2, 3, 3', 4, 4', 5-Hexachlorobiphenyl (BZ 156) 

2, 3, 3', 4, 4', 5'-Hexachlorobiphenyl (BZ 157) 

2, 3, 3', 4, 4'-Pentachlorobiphenyl (BZ 105) 

2, 3, 3', 4, 4', 5, 5'-Heptachlorobiphenyl (BZ 189) 

2, 3', 4, 4', 5, 5'-Hexachlorobiphenyl (BZ 167) 

2, 3', 4, 4', 5-Pentachlorobiphenyl (BZ 118) 

2, 3', 4, 4',5' -Pentachlorobiphenyl (BZ 123) 

2, 3', 4, 4'-Tetrachlorobiphenyl (BZ 66) 

2, 3, 4, 4', 5-Pentachlorobiphenyl (BZ 114) 

2, 4, 4'-Trichlorobiphenyl (BZ 28) 

2, 4'-Dichlorobiphenyl (BZ 8) 

3, 3', 4, 4', 5, 5'-Hexachlorobiphenyl (BZ 169) 

3, 3', 4, 4', 5-Pentachlorobiphenyl (BZ 126) 

3, 3', 4, 4'-Tetrachlorobiphenyl (BZ 77) 
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LABORATORY 
ACCREDITATION 
BUREAU 

Solid and Chemical Waste 

Technology 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/ECD 

GC/FID 

GC/FID 

GC/FlD 

GC/FID/PID 

GC/FID 

GC/FID 

GC/FID 

Method 

EPA 8082A 

EPA 8082A 

EPA 8151A 

EPA8151A 

EPA 8151A 

EPA 8151A 

EPA 8151A 

EPA 8151A 

EPA 8151A 

EPA 8151A 

EPA 8151A 

EPA 8151A 

EPA 8151A 

EPA 8015C/D 

EPA8015C/D 

EPA8015C/D 

MADEPVPH 

MADEPEPH 

MADEPEPH 
EPA3546 

CT-ETPH 

GC/FID TNRCC Method 1005 

GC/FID FL-PRO 

GC/ECD EPA8011 

GC/ECD EPA8011 

GC/MS EPA8260B/C 

GC/MS EPA 8260B/C 

GC/MS EPA8260B/C 

GC/MS EPA 82608/C 

GC/MS EPA8260B/C 

GC/MS EPA 8260B/C 

GC/MS EPA 82608/C 

Form 403.8-Rev l-4-11-11 

Certificate # L2223 

Analyte 

3, 4, 4', 5-Tetrachlorobiphenyl (BZ 81) 

Decachlorobiphenyl (BZ 209) 

2, 4, 5-T 

2, 4-D 

2, 4-DB 

Dalapon 

Dicarnba 

Dichloroprop 

Dinoseb 

MCPA 

MCPP 

Pentachlorophenol 

Silvex (2, 4, 5-TP) 

Diesel range organics (ORO) 

Total Petroleum Hydrocarbons (TPH) 

Gasoline range organics (GRO) 

Volatile Organic Hydrocarbons 

Extractable Petroleum Hydrocarbons 

Extractable Petroleum Hydrocarbons 
Microwave Extraction Preparation 

Total Petroleum Hydrocarbons 

Total Petroleum Hydrocarbons 

Petroleum Range Organics 

1, 2-Dibromoethane (EDB) 

1, 2-Dibromo-3-chloropropane 

I, I, I, 2-Tetrachloroethane 

1, l ,2-Trichloro-1,2,2-trifluoroethane 

I, I, I-Trichloroethane 

I, I, 2, 2-Tetrachloroethane 

I, I, 2-Trichloroethane 

I, 1-Dichloroethane 

1, 1-Dichloroethylene 
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LABORATORY 
ACCREDITATION 
BUREAU 

Solid and Chemical Waste 

Technology 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

Fonn 403.8-Rev l-4-11-11 

Method 

EPA 8260B/C 

EPA 8260B/C 

EPA8260B/C 

EPA 8260B/C 

EPA8260B/C 

EPA8260B/C 

EPA 8260B/C 

EPA8260B/C 

EPA8260B/C 

EPA 8260B/C 

EPA 8260B/C 

EPA 8260B/C 

EPA8260B/C 

EPA8260B/C 

EPA 8260B/C 

EPA 8260B/C 

EPA8260B/C 

EPA8260B/C 

EPA8260B/C 

EPA 8260B/C 

EPA8260B/C 

EPA8260B/C 

EPA8260B/C 

EPA8260B/C 

EPA 8260B/C 

EPA 8260B/C 

EPA8260B/C 

EPA8260B/C 

EPA 8260B/C 

EPA8260B/C 

EPA8260B/C 

Certificate # L2223 

Analyte 

l, 1-Dichloropropene 

I, 2, 3-Trichlorobenzene 

l, 2, 3-Trichloropropane 

1,2,3-Trimethylbenzene 

1, 2, 4-Trichlorobenzene 

1, 2, 4-Trimethylbenzene 

l, 2-Dibromo-3-chloropropane 

l, 2-Dibromoethane 

1, 2-Dichlorobenzene 

I, 2-Dichloroethane 

1, 2-Dichloropropane 

I ,3,5-Trichlorobenzene 

I, 3, 5-Trimethylbenzene 

1, 3-Dichlorobenzene 

1, 3-Dichloropropane 

I, 4-Dichlorobenzene 

1, 4-Dioxane 

1-Chlorohexane 

2, 2-Dichloropropane 

2-Butanone 

2-Chloroethyl vinyl ether 

2-Chlorotoluene 

2-Hexanone 

4-Chlorotoluene 

4-Methyl-2-pentanone 

Acetone 

Acetonitrile 

Acrolein 

Acrylonitrile 

Ally! chloride 

Benzene 
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LABORATORY 
ACCREDITATION 
BUREAU 

Solid and Chemical Waste 

Technology 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

Fonn 403.8-Rev 1-4-11-11 

Method 

EPA82608/C 

EPA 82608/C 

EPA 82608/C 

EPA 82608/C 

EPA 82608/C 

EPA82608/C 

EPA 82608/C 

EPA82608/C 

EPA82608/C 

EPA 82608/C 

EPA 82608/C 

EPA 82608/C 

EPA82608/C 

EPA82608/C 

EPA 82608/C 

EPA82608/C 

EPA 82608/C 

EPA82608/C 

EPA82608/C 

EPA 82608/C 

EPA 82608/C 

EPA82608/C 

EPA8260B/C 

EPA82608/C 

EPA 82608/C 

EPA 82608/C 

EPA82608/C 

EPA 82608/C 

EPA 82608/C 

EPA 82608/C 

EPA82608,C 

Certificate # L2223 

Analyte 

8enzyl chloride 

8romobenzene 

8romochloromethane 

8romodichloromethane 

8romoform 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloroprene 

cis-1, 2-Dichloroethene 

cis-1, 3-Dichloropropene 

cis-1,3-Dichloro-2-butene 

Cyclohexane 

Dibromochloromethane 

Dibromomethane 

Dichlorodifluoromethane 

Diethyl ether 

Di-isopropylether 

1,2-Dibromoethane (ED8) 

Ethyl methacrylate 

Ethylbenzene 

Ethyl-t-butylether 

Hexachlorobutadiene 

Jodomethane 

Isobutyl alcohol 

Isopropyl alcohol 

lsopropyl benzene 

m p-xylenes 

Methyl acetate 
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LABORATORY 
ACCREDITATION 
BUREAU 

. 

Solid and Chemical Waste 

Technology 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

Method 

EPA 8260B/C 

EPA 8260B/C 

EPA 8260B/C 

EPA8260B/C 

EPA 8260B/C 

EPA8260B/C 

EPA8260B/C 

EPA 8260B/C 

EPA 8260B/C 

EPA8260B/C 

EPA82608/C 

EPA 8260B/C 

EPA 8260B/C 

EPA 82608/C 

EPA8260B/C 

EPA 8260B/C 

EPA 82608/C 

EPA8260B/C 

EPA 82608/C 

EPA 8260B/C 

EPA 82608/C 

EPA8260B/C 

EPA82608/C 

EPA 8260B/C 

EPA 8260B/C 

EPA 82608/C 

EPA 82608/C 

EPA8260B/C 

EPA 8260B/C 

EPA 8260B/C 

GC/MS EPA 82608/C SIM 

Form 403.8~Rev l-4-11-11 

Certificate # L2223 

Analyte 

Methacrylonitrile 

Methyl bromide (Bromomethane) 

Methyl chloride (Chloromethane) 

Methyl methacrylate 

Methyl tert-butyl ether 

Methylcyclohexane 

Methylene chloride 

Naphthalene 

n-Butylbenzene 

n-proplybenzene 

o-Xylene 

pentachloroethane 

p-Jsopropyltoluene 

Propionitrile 

sec-butyl benzene 

Styrene 

t-Amylmethylether 

tert-Butyl alcohol 

tert-Butylbenzene 

Tetrachloroethylene (Perchloroethylene) 

Tetrahydrofuran 

Toluene 

trans-I, 2-Dichloroethylene 

trans-1, 3-Dichloropropylene 

Trans-I, 4-Dichloro-2-butuene 

Trichloroethene (Trichloroethylene) 

Trichlorofluoromethane 

Vinyl acetate 

Vinyl chloride 

Xylene 

1, I, 1,2-Tetrachloroethane 
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LABORATORY 
ACCREDITATION 
BUREAU 

Solid and Chemical Waste 

Technology Method 

GCfMS EPA 8260B/C SIM 

GCfMS EPA 8260B/C SIM 

GCfMS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GCfMS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GCfMS EPA 8260B/C SIM 

GCfMS EPA 8260B/C SIM 

GCfMS EPA 8260B/C SIM 

GCfMS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GCfMS EPA 8260B/C SIM 

GCfMS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GCfMS EPA 8260B/C SIM 

GCfMS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GCfMS EPA 8260B/C SIM 

GCfMS EPA 8260B/C SIM 

GCfMS EPA 8260B/C SIM 

GCfMS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 
~ 

GC/MS EPA 8260B/C SIM 

GCfMS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GCfMS EPA 8260B/C SIM 

Form 403.8-Rev 1 -4-11-11 

Certificate # L2223 

Analyte 

1, I, I-Trichloroethane 

1, 1,2,2-Tetrachloroethane 

1, 1, 2-Trichloroethane 

1,2,3-Trichloropropane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1,2,4-Trichlorobenzene 

1,2,4-Trimethylbenzene 

1,2-Dibromo-3-chlorooronane 

1,2-Dibromoethane 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

1,3-Dichloropropane 

1,4-Dichlorobenzene 

2-Hexanone 

4-Methyl-2-pentanone 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

cis-1,3-Dichloropropene 

Dibromochloromethane 

Ethvlbenzene 

Isopronvlbenzene 

Hexachlorobutadiene 

Methylcyclohexane 

m,p-Xvlene 
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LABORATORY 
ACCREDITATION 
BUREAU 

Solid and Chemical Waste 

Technology Method 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8260B/C SIM 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

Form 403.8-Rev t-4Ml1Mll 

Certificate # L2223 

Analyte 

o-Xylene 

Tetrachloroethene 

trans-1,2-Dichloroethene 

Trans-1,3-Dichloroorooene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl Chloride 

Xylenes (total) 

1, 2, 4, 5-Tetrachlorobenzene 

1, 2, 4-Trichlorobenzene 

1, 2-Dichlorobenzene 

I, 2-Diphenylhydrazine 

1, 3, 5-Trinitrobenzene 

1, 3-Dichlorobenzene 

1, 3-Dinitrobenzene 

I , 4-Dichlorobenzene 

I, 4-Dioxane 

1, 4-Naphthoquinone 

1, 4-Phenylenediamine 

1,1-Biphenyl 

1-Chloronaphthalene 

1-Methylnaphthalene 

1-Naphthylamine 

2, 3, 4, 6-Tetrachlorophenol 

2, 4, 5-Trochlorophenol 

2, 4, 6-Trichlorophenol 

2, 4-Dichlorophenol 

2, 4-Dimethylphenol 

2, 4-Dinitrophenol 

2, 4-Dinitrotoluene (2 4-DNT) 

2, 6-Dichlorophenol 
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LABORATORY 
ACCREDITATION 
BUREAU 

Solid and Chemical Waste 

Technology 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

Form 403.8-Rev 1-4-11-11 

Method 

EPA 8270C/D 

EPA8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA8270C/D 

EPA8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA8270C/D 

EPA 8270C/D 

EPA8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA8270C/D 

EPA8270C/D 

EPA8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

Certificate # L2223 

Analyte 

2, 6-Dinitrotoluene (2 6-DNT) 

2-Acetylaminofluorene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methyl-4, 6-dinitrophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Naphthylamine 

2-Nitroaniline 

2-Nitrophenol 

2-Picoline 

3, 3' -Dichlorobenzidine 

3, 3 '-Dimethylbenzidine 

3,4-Methylphenol 

3-Methylcholanthrene 

3-Nitroaniline 

4-Aminobiphenyl 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenylether 

4-Dimethyl aminoazobenzene 

4-Nitroaniline 

4-Nitrophenol 

4-Nitroquinoline-l-oxide 

5-Nitro-o-toluidine 

7, 12-Dimethylbenz( a)anthracene 

a a-Dimethylphenethylamine 

Acenaphthene 

Acenaphthylene 

Acetophenone 
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LABORATORY 
ACCREDITATION 
BUREAU 

Solid and Chemical Waste 

Technology 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

Form 403.8-Rev 1-4-11-11 

Method 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA8270C/D 

EPA8270C/D 

EPA8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA8270C/D 

EPA 8270C/D 

EPA8270C/D 

EPA8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

Certificate # L2223 

Analyte 

Aniline 

Anthracene 

Aramite 

Atrazine 

Azobenzene 

Benzaldehyde 

Benzi dine 

Benzo( a )anthracene 

Benzo( a }pyrene 

Benzo(b )fluoranthene 

Benzo(g h i}perylene 

Benzo(k)fluoranthene 

Benzoic Acid 

Benzyl alcohol 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyl) ether (2, 2'-0xybis(l-
chloropropane)) 

bis(2-Ethylhexyl) phthalate (DEHP) 

Bis(2-Ethylhexyl)adipate 

Butyl benzyl phthalate 

Caprolactam 

Carbazole 

Chlorobenzilate 

Chrysene 

Di all ate 

Dibenz( a h )anthracene 

Dibenzo(aj)acridine 

Dibenzofuran 

Diethyl phthalate 

Diethyladipate 

Dimethoate 
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LABORATORY 
ACCREDITATION 
BUREAU 

Solid and Chemical Waste 

Technology 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

Form 403.8-Rev 1-4-11-11 

Method 

EPA8270C/D 

EPA8270C/D 

EPA 8270C/D 

EPA8270C/D 

EPA 8270C/D 

EPA8270C/D 

EPA8270C/D 

EPA 8270C/D 

EPA8270C/D 

EPA8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA8270C/D 

EPA8270C/D 

EPA8270C/D 

EPA8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA 8270C/D 

EPA8270C/D 

EPA8270C/D 

EPA8270C/D 

EPA8270C/D 

EPA8270C/D 

EPA 8270C/D 

EPA8270C/D 

EPA8270C/D 

EPA 8270C/D 

EPA8270C/D 

Certificate # L2223 

Analyte 

Dimethyl phthalate 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Dinoseb 

Disulfoton 

Ethyl methacrylate 

Ethyl methanesulfonate 

Ethyl parathion 

Famfur 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Hexachlorophene 

Hexachloropropene 

Indeno(l, 2, 3-cd)pyrene 

Isodrin 

lsophorone 

lsosafrole 

Kepone 

Methapyriline 

Methyl methanesulfonate 

Methyl parathion 

Naphthalene 

Nitrobenzene 

n-N itrosodiethylamine 

n-N itrosodimethylamine 

n-Nitroso-di-n-butylamine 

n-Nitrosodi-n-propylamine 
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LABORATORY 
ACCREDITATION 
BUREAU 

Solid and Chemical Waste 

Technology Method 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA8270C/D 

GC/MS EPA 8270C/D 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

Form 403.8-Rev 1-4-11-11 

Certificate # L2223 

Analyte 

n-Nitrosodiphenylamine 

n-Nitrosomethylethylamine 

n-Nitrosomorpholine 

n-Nitrosopiperidine 

n-Nitrosopyrrolidine 

0, 0, 0-Triethyl phosphorothioate 

o,o-Diethyl o-2-pyrazinyl phosphorothioate 

o-Toluidine 

Pentachlorobenzene 

Pentachloronitrobenzene 

Pentachlorophenol 

Phenacetin 

Phenanthrene 

Phenol 

Phorate 

Pronamide 

Pyrene 

Pyridine 

Safrole 

Sulfotepp 

Thionazin 

I, l '-Biohenvl 

1,2,4,5-Tetrachlorobenzene 

1, 4-Dioxane 

1-Methvlnanhthalene 

2,2'-0xvbis(l-chloronronane 

2,3,4,6-Tetrachloronhenol 

2,4,5-T richloroohenol 

2,4,6-Trichloronhenol 

2,4-Dichloronhenol 

2,4-Dimethylohenol 
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LABORATORY 
ACCREDITATION 
BUREAU 

Solid and Chemical Waste 

Technology Method 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

Form 403.8-Rev 1-4-11-11 

Certificate # L2223 

Analyte 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chloroohenol 

2-Methvlnaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3&4-Methylphenol 

3 ,3 '-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenvl-phenylether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenvl-phenvlether 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Acetoohenone 

Anthracene 

Atrazine 

Benzaldehvde 

Benzo( a )anthracene 

Benzo< a )pyrene 

Benzo(b )fluoranthene 

Benzo(2,h,i)pervlene 

Benzo(k )fluoranthene 

Bis(2-chloroethoxv)methane 
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LABORATORY 
ACCREDITATION 
BUREAU 

Solid and Chemical Waste 

Technology Method 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

GC/MS EPA 8270C/D SIM 

HPLC/UV EPA 8330A 

HPLC/UV EPA 8330A 

HPLC/UV EPA 8330A 

Form 403.8- Rev I -4·11~1 l 

Certificate # L2223 

Analyte 

Bis(2-chloroethvl)ether 

Bis(2-ethylhexvl)phthalate 

Butvlbenzvlphthalate 

Caprolactam 

Carbazole 

Chrvsene 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Diethvlphthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Di-n-octvlphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(l ,2,3-cd)pyrene 

Isophorone 

Naphthalene 

N itrobenzene 

n-Nitroso-di-n-proovlamine 

n-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

I ,3, 5-Trinitrobenzene 

I, 3-Dinitrobenzene 

2, 4, 6-Trinitrotoluene 
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LABORATORY 
ACCREDITATION 
BUREAU 

Solid and Chemical Waste 

Technology Method 

HPLC/UV EPA 8330A 

HP LC/UV EPA 8330A 

HPLC/UV EPA 8330A 

HPLC/UV EPA 8330A 

HP LC/UV EPA 8330A 

HPLC/UV EPA 8330A 

HP LC/UV EPA 8330A 

HP LC/UV EPA 8330A 

HPLC/UV EPA 8330A 

HPLC/UV EPA 8330A 

HP LC/UV EPA 8330A 

HP LC/UV EPA 8330A MOD 

HP LC/UV EPA 8330A 

HPLC/UV EPA 8330A 

HPLC/UV EPA 8330A 

HP LC/UV 8330B (W/O Soil Grinding) 

HPLC/UV 8330B (W /0 Soil Grinding) 

HP LC/UV 8330B (W /0 Soil Grinding) 

HPLC/UV 8330B (W /0 Soil Grinding) 

HPLC/UV 8330B (W /0 Soil Grinding) 

HP LC/UV 8330B (W/O Soil Grinding) 

HP LC/UV 8330B (W/O Soil Grinding) 

HP LC/UV 8330B (W /0 Soil Grinding) 

HPLC/UV 8330B (W/O Soil Grinding) 

HP LC/UV 8330B (W/O Soil Grinding) 

HPLC/UV 8330B (W/O Soil Grinding) 

HPLC/UV 8330B (W/O Soil Grinding) 

HPLC/UV 8330B (W/O Soil Grinding) 

HP LC/UV 8330B (W/O Soil Grinding) 

HP LC/UV 8330B (W/O Soil Grinding) 

HPLC/UV 8330B (W/O Soil Grinding) 

Form 403.8-Rev 1-4-11-11 

Certificate # L2223 

Analyte 

2, 4-Dinitrotoluene 

2, 6-Dinitrotoluene 

2-Amino-4, 6-dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

3,5-Dinitroaniline 

4-Amino-2,6-dinitrotoluene 

4-Nitrotoluene 

Ethylene glycol dinitrate (EGDN) 

Hexahydr-1, 3, 5-trinitro-l, 3, 5-triazine (RDX) 

Nitrobenzene 

Nitroglycerin 

Octahydro-1, 3, 5, 7-tetrazocine (HMX) 

Pentaerythritol Tetranitrate (PETN) 

Tetryl 

1, 3, 5-Trinitrobenzene 

1, 3-Dinitrobenzene 

2, 4, 6-Trinitrotoluene 

2, 4-Dinitrotoluene 

2, 6-Dinitrotoluene 

2-Amino-4, 6 -Dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

3,5-Dinitroaniline 

4-Amino-2,3-Dinitrotoluene 

4-Nitrotoluene 
--------

Ethylene glycol dinitrate (EGDN) 

Hexahydr-1, 3, 5-trinitro-l, 3, 5-triazine (RDX) 

Nitrobenzene 

Nitroglycerin 

Octahydro-1, 3, 5, 7-tetrazocine (HMX) 
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LABORATORY 
ACCREDITATION 
BUREAU 

Solid and Chemical Waste 

Technology Method 

HPLCfUV 8330B (W/O Soil Grinding) 

HP LC/UV 8330B (W/O Soil Grinding) 

CVAA EPA 7471B 

CVAF EPA 1631E 

ICP/AES EPA6010B/C 

ICP/AES EPA6010B/C 

ICP/AES EPA6010B/C 

ICP/AES EPA6010B/C 

ICP/AES EPA6010B/C 

lCP/AES EPA6010B/C 

ICP/AES EPA 6010B/C 

ICP/AES EPA 6010B/C 

ICP/AES EPA6010B/C 

ICP/AES EPA6010B/C 

ICP/AES EPA6010B/C 

ICP/AES EPA 6010B/C 

ICP/AES EPA 6010B/C 

ICP/AES EPA6010B/C 

ICP/AES EPA6010B/C 

ICP/AES EPA6010B/C 

ICP/AES EPA60IOB/C 

ICP/AES EPA60IOB/C 

ICP/AES EPA6010B/C 

ICP/AES EPA6010B/C 

ICP/AES EPA6010B/C 

ICP/AES EPA6010B/C 

ICP/AES EPA6010B/C 

ICP/AES EPA6010B/C 

ICP/AES EPA6010B/C 

ICP/AES EPA6010B/C 

ICP/AES EPA6010B/C 

Fonn 403.8-Rev 1-4-11-11 

Certificate # L2223 

Analyte 

Pentaerythritol Tetranitrate (PETN) 

Tetryl 

Mercury 

Low Level Mercury 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silicon 

Silver 

Sodium 

Strontium 

Thallium 

Tin 

Titanium 

Vanadium 
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LABORATORY 
ACCREDITATION 
BUREAU 

Solid and Chemical Waste 

Technology 

ICP/AES 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

IC 

IC 

Fonn 403.&~Rev 1~4-11-ll 

Method 

EPA60IOB/C 

EPA 6020A 

EPA 6020A 

EPA6020A 

EPA 6020A 

EPA6020A 

EPA6020A 

EPA6020A 

EPA 6020A 

EPA 6020A 

EPA 6020A 

EPA 6020A 

EPA 6020A 

EPA 6020A 

EPA 6020A 

EPA6020A 

EPA 6020A 

EPA6020A 

EPA 6020A 

EPA 6020A 

EPA 6020A 

EPA6020A 

EPA6020A 

EPA 6020A 

EPA 6020A 

EPA6020A 

EPA 6020A 

EPA 6020A 

EPA 6020A 

EPA 9056A 

EPA 9056A 

Certificate # L2223 

Analyte 

Zinc 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Strontium 

Thallium 

Tin 

Titanium 

Tungsten 

Vanadium 

Zinc 

Chloride 

Fluoride 
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LABORATORY 
ACCREDITATION 
BUREAU 

Solid and Chemical Waste 

Technology Method 

IC EPA 9056A 

IC EPA 9056A 

IC EPA 9056A 

IC EPA 9056A 

Gravimetric EPA 9071A; EPA 9071B 

Physical EPA IOIOA 

Physical EPA9045D 

Titration EPA SW-846 Chapter 7.3.4 

Titration Walkley-Black 

IR Lloyd Kahn 

Turbidimetric EPA 903 8; ASTM 516-02 

UVNIS EPA 350.1; SM4500NH3 H 

UVNIS EPA 9251; SM 4500CI E 

UVNIS EPA SW-846 Chapter 7.3.4 

UVNIS EPA 821/R-91-100 

UVNIS SM3500FeD 

Cleanup Methods EPA3630C 

UVNIS EPA 7196 

UVNIS EPA 7196A 

UVNIS EPA9012B 

Preparation Method 

Preparation EPA 1311 

Preparation EPA 1312 

Cleanup Methods EPA3660B 

Cleanup Methods EPA3620C 

Cleanup Methods EPA3630C 

Cleanup Methods EPA 3640A 

Organic Preparation EPA3540C 

Organic Preparation EPA 3545A 

Organic Preparation EPA3546 

Form 403.8-Rev 1-4-11-11 

Certificate # L2223 

Analyte 

Nitrate as N 

Nitrite as N 

Orthophosphate 

Sulfate 

Oil and Grease, Oil and Grease with SGT 

Ignitability 

pH 

Reactive Sulfide 

Total Organic Carbon 

Total organic carbon 

Sulfate 

AmmoniaasN 

Chloride 

Reactive Cyanide 

AVS-SEM 

Ferrous Iron 

Silica Gel 

Chromium VI 

Chromium VI 

Total cyanide 

Type 

Toxicity Characteristic Leaching Procedure 

Synthetic Precipitation Leaching Procedure 

Sulfur Clean-up 

Florsil Clean-up 

Silica Gel Clean-up 

GPC Clean-up 

Soxhlet Extraction 

Pressurized Fluid Extraction 

Microwave Extraction Preparation for EPA 8082A, 
8081B and 8270C, D 
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LABORATORY 
ACCREDITATION 
BUREAU 

Solid and Chemical Waste 

Technology 

Organic Preparation 

Inorganics 
Preparation 

Inorganics Preparation 

Volatile Organics 
Preparation 

Air 

Technology 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

Fonn 403.8-Rev 1-4-11-11 

Method 

EPA3550C 

EPA3050B 

EPA 3060A 

EPA 5035/5035A 

Method 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

Certificate # L2223 

Analyte 

Sonication 

Hotblock 

Alkaline Digestion 

Closed System Purge and Trap 

Analyte 

Propene 

I, I, I-Trichloroethane 

I, 1, 2, 2-Tetrachloroethane 

1, 1, 2-Trichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroethylene 

I, 2, 4-Trichlorobenzene 

I, 2, 4-Trimethylbenzene 

1, 2-Dibromoethane (EDB) 

1,2-Dichloro-l, 1,2,2-tetrafluoroethane (Freon 114) 

I, 2-Dichlorobenzene 

1, 2-Dichloroethane 

I, 2-Dichloroethenes (Total) 

1, 2-Dichloropropane 

I, 3, 5-Trimethylbenzene 

I, 3-Butadiene 

I, 3-Dichlorobenzene 

1, 4-Dichlorobenzene 

1,4-Difluorobenzene 

1, 4-Dioxane 

2-Butanone 

2-Hexanone 

2-Propanol 
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Air 

LABORATORY 
ACCREDITATION 
BUREAU 

Technology 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

Form 403.8-Rev 1-4-11-11 

Method 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

Certificate # L2223 

Analyte 

4-Ethyltoluene 

4-Methyl-2-pentanone 

Acetone 

Acrolein 

Benzene 

Benzyl chloride 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Cis-1, 2-Dichloroethene 

Cis-1, 3-Dichloropropene 

Cyclohexane 

Dibromochloromethane 

Dichlorodifluoromethane (Freon 12) 

Ethanol 

Ethyl acetate 

Ethylbenzene 

Hexachlorobutadiene 

lsopropyl alcohol 

m, p-Xylene 

Methyl bromide (Bromomethane) 

Methyl chloride (Chloromethane) 

Methyl methacrylate 

Methyl tert-butyl ether 

Methylene chloride 

Naphthalene 
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Air 

LABORATORY 
ACCREDITATION 
BUREAU 

Technology 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

Form 403.8-Rev 1-4-11-11 

Method 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

EPA T0-15 

MADEPAPH 

MADEPAPH 

MADEPAPH 

MADEPAPH 

MADEPAPH 

MADEPAPH 

MADEPAPH 

MADEPAPH 

MADEPAPH 

MADEPAPH 

MADEPAPH 

Certificate # L2223 

Analyte 

n-Heptane 

n-Hexane 

o-Xylene 

Styrene 

Tetrachloroethylene (Perchloroethylene) 

Tetrahydrofuran 

Toluene 

trans-I, 2-Dichloroethylene 

trans- I, 3-Dichloropropylene 

Trichloroethene (Trichloroethylene) 

Trichlorofluoromethane (Freon 11) 

1,1,2-Trichlorol,2,2-trifluoroethane (Freon 113) 

Vinyl acetate 

Vinyl chloride 

Xylenes (Total) 

Aliphatic C5-C8 range 

Aliphatic C9-C 12 range 

Aromatic C9-CIO range 

1,3-Butadiene 

Benzene 

Ethyl benzene 

m+p-Xylene 

Methyl tert-butyl ether 

Naphthalene 

o-Xylene 

Toluene 
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Notes: 

LABORATORY 
ACCREDITATION 
BUREAU 

1) This laboratory offers commercial testing service. 

Approved b; _ _:z_._o_Y __ <:_--'"""""""""~­
R. Douglas Leonard-...:: 

Chief Technical Officer 

Re-issued: 2/1/13 Revised: 3/13/13 Revised: l l/19/13 

Fonn 403.8-Rev 1-4-ll-11 

Certificate # L2223 

Date: November 19, 2013 
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Declaration of Conformance to the Department of Defense Quality Systems Manual for 
Environmental Laboratories Version 4.2 (DoD QSM) 

Environmental laboratories performing services for the Department of Defense must possess any 
required state or host nation certification and/or be accredited for each_ applicable test method by 
a nationally recognized laboratory accreditation body (e.g. NELAP) compliant with ISO/IEC 
17011 :2004. The laboratory must demonstrate the ability to generate acceptable results from the 
analysis of proficiency-testing (PT) sample(s), subject to availability, using each applicable 
method in the specified matrix. Upon request, laboratories must make available, to the 
Department of Defense, the results of all PT samples analyzed by the laboratory during the 
contract-specified period of performance. Laboratories must have an established and documented 
laboratory quality system that conforms to ISO/IEC 17025 as implemented by the DoD Quality 
Systems Manual for Environmental Laboratories,[insert appropriate version number. [This 
document may be downloaded free of charge at 
https://www.denix.osd.mi1/denix/Public/Library/Compliance/EDQW/admin.html. The laboratory 
must declare conformance to the DoD QSM using this form and must submit a copy of its 
laboratory quality manual (however named) to an authorized representative of the Department of 
Defense. All laboratories are subject to on-site assessments by authorized representatives of the 
Department of Defense. The laboratory must notify the Department of Defense, in writing, of 
any change in laboratory certification or accreditation status within 30 calendar days of the 
change. 

Laboratory Information 

Laboratory Name: 
Address: 

Point of Contact: 
Title: 
Email: 
Phone: 
Fax: 

Katahdin Analytical Services 
600 Technology Way 
Scarborough, Maine 0407 4 

Ms. Leslie Dimond 
Quality Assurance Officer 
ldimond@katahdinlab.com 
(207)87 4-2400 
(207)77 5-4029 

Title, date of laboratory quality manual 

Quality Assurance Manual, Revision 10, August 2011. 

List analytes/analyte groups, matrices, methods for which this declaration applies: 

Please refer to the attached bid sheet. 

Identify laboratory standard operating procedures (SOPs) for which this declaration - ' ,_ : ' · __ " 
applies (include number, title and date oflast revision): 

Please refer to the attached SOP list. 



1. Quality System 
a. Does the laboratory quality manual meet the requirements of DoD QSM Sections 

4.2.2, 4.2.3, and 4.2.4? Yes 

b. Do laboratory SOPs meet the requirements ofDoD QSM Section 5.4.l? Yes 

c. Are laboratory records controlled in accordance with the requirements ofDoD 
QSM Section 4.12? Yes 

d. Do your laboratory personnel structure and lines of responsibility meet the 
requirements ofDoD QSM Section 4.1.5? Yes 

e. Does your laboratory Quality Manager meet requirements ofDoD QSM Section 
4.1.5(i)? Yes 

f. Does your laboratory perform internal audits, management reviews, and 
corrective action in accordance with DoD QSM Sections 4.13, 4.14, and 4.1 O? 
Yes 

2. Training and Ethics 
a. Does your laboratory's technical training program meet the requirements ofDoD 

QSM Section 5.2.6? Yes 

b. Does your laboratory ethics program comply with the requirements ofDoD QSM 
Section 5.2.7? Yes 

3. Proficiency Testing 
a. List all proficiency testing programs (e.g. UST, DMRQA) in which your 

laboratory participates that are relevant to the analytes/analyte groups, matrices, 
and methods included in the scope of this declaration: WS, WP, S/HW, and UST 
PT studies. 

4. Resources 
a. Does your laboratory have adequate personnel, facilities, equipment, 

instrumentation, and other resources available, as required in DoD QSM Sections 
5.2.1, 5.3.1, and 5.5, to perform the tests specified in this declaration? Yes. 

5. Please list any concerns/comments regarding conformance to the DoD QSM: Katahdin 
will make every effort to meet our clients' data quality objectives. 

2 



The undersigned acknowledge the accuracy and correctness of this declaration. The 
undersigned acknowledge that laboratory engagement in any prohibited practice identified in 
Attachment 3a will be considered material non-compliance, which may result in contract 
termination or other remedies as appropriate. 

Laboratory QlR-lity Manager: --=L""--~=::::.,;:.>'·'-"e__,D""'-'-\_,__ry\.Qy\_,_,,,,,~J~------------­
Signature: ~ 0'1 CY\.eC\6.,CD 
Date: 0 !.cf1., I 'd,, 

I 
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Attachment la 
Prohibited Practices (Involving Environmental Sampling and Testing Activities) 

The following prohibited practices will be considered material non-compliance, which may result in 
contract termination or other remedies as appropriate. 

• Fabrication, falsification, or misrepresentation of data 
o Creating data for an analysis that was not performed 
o Creating information for a sample that was not collected 
o Using external analysts, equipment and/or laboratories to perform analyses when not 

allowed by contract 
• Improper clock setting (time traveling) or improper date/time recording 

o Resetting the internal clock on an instrument to make it appear that a sample was 
analyzed within holding time when in fact it was not 

o Changing the actual time or recording a false time to make it appear that holding times 
were met, or changing the times for sample collection, extractions or other steps to make 
it appear that holding times were met 

• Unwarranted manipulation of samples, software, or analytical conditions 
o Unjustified dilution of samples 
o Manipulating GC/MS tuning data to produce an ion abundance result that appears to meet 

specific QC criteria 
o Changing the instrument conditions for sample analysis from the conditions used for 

standard analysis (e.g., changing EM voltage) 
o Unwarranted manipulation of computer software, e.g. forcing calibration or QC data to 

meet criteria, removing computer operational codes such as the "M" flag, inappropriately 
subtracting background, or improperly manipulating the chromatographic baseline 

o Turning off, or otherwise disabling, electronic instrument audit/tracking functions 
• Misrepresenting or misreporting QC samples 

o Representing spiked samples as being digested or extracted when this has not been done 
o Substituting previously generated runs for a non-compliant calibration or QC run to make 

it appear that an acceptable run was performed 
o Failing to prepare or analyze method blanks and LCS in the same manner that samples 

were prepared or analyzed 
o Tampering with QC samples and results, including over spiking and adding surrogates 

after sample extraction 
o Performing multiple calibrations or QC runs (including CCVs, LCSs, spikes,·duplicates 

and blanks) until one meets criteria, rather than taking needed corrective action, and not 
documenting or retaining data for the other unacceptable data 

o Deleting or failing to record non-compliant QC data to conceal the fact that calibration or 
other QC analyses were non-compliant 

• Improper calibrations 
o · Discarding points in the initial calibration to force the calibration to be acceptable 
o Discarding points from an MDL study to force the calculated MDL to be higher or lower 

than the actual value 
o Using an initial calibration that does not correspond to the actual run sequence to make 

continuing calibration data look acceptable when in fact it was not 
o Performing improper manual integrations, including peak shaving, peak enhancing, or 

baseline manipulation to achieve QC criteria or to avoid corrective action 
• Concealing a known analytical or sample problem 
• Concealing a known improper or unethical behavior or action 
• Failing to report the occurrence of a prohibited practice or known improper or unethical act to the 

appropriate laboratory or contract representative, or to an appropriate government official. 
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COMMONWEAL TH OF VIRGINIA 
DEPARTMENT OF GENERAL SERVICES 

DIVISION OF CONSOLIDATED LABORATORY SERVICES 

Certifies that 

VA laboratory ID#: 460179 
KATAHDIN ANALYTICAL SERVICES, INC. 

600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

Owner: MS. DAPHNE WARREN 
Operator: MS. DEBORAH NADEAU 
Responsible Official: MS. DAPHNE WARRER 

Having met the requirements of 1 VAC 30-46 
and the National Environmental Laboratory Accreditation Conference 2003 Standard 

is hereby approved as an 

Accredited Laboratory 

As more fully described in the attached Scope of Accreditation 

Effective Date: September 15, 2013 

Expiration Date: September 14, 2014 

Certificate # 2457 

Continued accreditation status depends on successful ongoing participation in the program. 
Certificate to be conspicuously displayed at the laboratory. 
Not valid unless accompanied by a valid Virginia Environmental Laboratory Accreditation Program (VELAP) 

Scope of Accreditation. 
Customers are urged to verify the laboratory's current accreditation status. 

Certificate Not Transferable 

f)_ 
Thomas L. YorJ(, Ph.D., HCLD 

DGS Deputy Dirlctor for Laboratories 

Surrender Upon Revocation 



Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

KATAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

NON-POT.ABLE WATER 

Scope of Accreditation 

VELAP Certificate No.: 2457 

Virginia laboratory ID: 460179 
Effective Date: September 15, 2013 
Expiration Date: September 14, 2014 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
ASTM D516-90,02 SULFATE NH EPA 1010 (9/86) FLASHPOINT NH 

EPA 120.1 1982 CONDUCTIVITY NH EPA 160.4 1971 RESIDUE-VOLATILE NH 

EPA 1631 E 2002 MERCURY NH EPA 1664 A 1999 OIL& GREASE NH 

EPA 180.1 (AS HACH TURBIDITY NH EPA 200.7 1994 4.4 ALUMINUM NH 
8195) 
EPA 200.7 1994 4.4 ANTIMONY NH EPA 200.7 1994 4.4 ARSENIC NH 

EPA200.7 1994 4.4 BARIUM NH EPA 200.7 1994 4.4 BERYLLIUM NH 

EPA200.7 1994 4.4 BORON NH EPA 200.7 1994 4.4 CADMIUM NH 

EPA 200. 7 1994 4.4 CALCIUM NH EPA 200.7 1994 4.4 CHROMIUM NH 

EPA 200.7 1994 4.4 COBALT NH EPA 200.7 1994 4.4 COPPER NH 

EPA 200.7 1994 4.4 IRON NH EPA 200.7 1994 4.4 LEAD NH 

EPA 200.7 1994 4.4 MAGNESIUM NH EPA 200.7 1994 4.4 MANGANESE NH 

EPA200.7 1994 4.4 MOLYBDENUM NH EPA200.7 1994 4.4 NICKEL NH 

EPA 200.7 1994 4.4 POTASSIUM NH EPA 200.7 1994 4.4 SELENIUM NH 

EPA200.7 1994 4.4 SILICA AS SI02 NH EPA 200.7 1994 4.4 SILVER NH 

EPA 200.7 1994 4.4 SODIUM NH EPA 200.7 1994 4.4 THALLIUM NH 

EPA200.7 1994 4.4 TIN NH EPA 200.7 1994 4.4 TOTAL HARDNESS AS CAC03 NH 

EPA 200.7 1994 4.4 VANADIUM NH EPA 200.7 1994 4.4 ZINC NH 

EPA 200.8 1994 5.4 ALUMINUM NH EPA200.8 1994 5.4 ANTIMONY NH 

EPA200.8 1994 5.4 ARSENIC NH EPA 200.8 1994 5.4 BARIUM NH 

EPA 200.8 1994 5.4 BERYLLIUM NH EPA 200.8 1994 5.4 CADMIUM NH 

EPA 200.8 1994 5.4 CHROMIUM NH EPA 200.8 1994 5.4 COBALT NH 

EPA 200.8 1994 5.4 COPPER NH EPA 200.8 1994 5.4 LEAD NH 

EPA200.8 1994 5.4 MANGANESE NH EPA 200.8 1994 5.4 MOLYBDENUM NH 

EPA 200.8 1994 5.4 NICKEL NH EPA 200.8 1994 5.4 SELENIUM NH 

EPA 200.8 1994 5.4 SILVER NH EPA 200.8 1994 5.4 THALLIUM NH 

EPA 200.8 1994 5.4 VANADIUM NH EPA 200.8 1994 5.4 ZINC NH 

EPA 200.8 - EXTENDED BORON NH EPA 200.8 - EXTENDED TIN NH 
1994 5.4 1994 5.4 
EPA245.1 1994 3 MERCURY NH EPA300.0 1993 2.1 BROMIDE NH 

EPA 300.0 1993 2.1 CHLORIDE NH EPA300.0 1993 2.1 NITRATE AS N NH 

EPA 300.0 1993 2.1 NITRATE/NITRITE NH EPA 300.0 1993 2.1 NITRITE AS N NH 

EPA 300.0 1993 2.1 ORTHOPHOSPHATE AS P NH EPA 300.0 1993 2.1 SULFATE NH 

EPA 335.4 1993 CYANIDE NH EPA350.1 1993 2 AMMONIA AS N NH 

EPA 351.1 1978 KJELDAHL NITROGEN - TOT AL NH EPA 353.2 1993 2 NITRATE AS N NH 

EPA 353.2 1993 2 NITRATE/NITRITE NH EPA 353.2 1993 2 NITRITE AS N NH 

EPA 365.1 1993 2 ORTHOPHOSPHATE ASP NH EPA 365.4 1974 PHOSPHORUS, TOTAL NH 

EPA410.4 1993 2 CHEMICAL OXYGEN DEMAND NH EPA420.1 1978 TOTAL PHENOLICS NH 

EPA 6010 B 1996 ALUMINUM NH EPA 6010 B 1996 ANTIMONY NH 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 
Department of General Services 

Division of Consolidated Laboratory Services 

KATAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

NON-POTABLE WATER 

Scope of Accreditation 

VELAP Certificate No.: 2457 

Virginia Laboratory ID: 460179 
Effective Date: September 15, 2013 
Expiration Date: September 14, 2014 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA6010B 1996 ARSENIC NH EPA 6010 B 1996 BARIUM NH 

EPA6010 B 1996 BERYLLIUM NH EPA 6010 B 1996 BORON NH 

EPA6010 B 1996 CADMIUM NH EPA 6010 B 1996 CALCIUM NH 

EPA 6010 B 1996 CHROMIUM NH EPA 6010 B 1996 COBALT NH 

EPA 6010 B 1996 COPPER NH EPA 6010 B 1996 IRON NH 

EPA6010B 1996 LEAD NH EPA 6010 B 1996 MAGNESIUM NH 

EPA 6010 B 1996 MANGANESE NH EPA 6010 B 1996 MOLYBDENUM NH 

EPA 6010 B 1996 NICKEL NH EPA 6010 B 1996 POTASSIUM NH 

EPA 6010 B 1996 SELENIUM NH EPA 6010 B 1996 SILVER NH 

EPA 6010 B 1996 SODIUM NH EPA 6010 B 1996 THALLIUM NH 

EPA 6010 B 1996 TIN NH EPA 6010 B 1996 VANADIUM NH 

EPA 6010 B 1996 ZINC NH EPA 6010 C 2007 ALUMINUM NH 

EPA 6010 C 2007 ANTIMONY NH EPA 6010 C 2007 ARSENIC NH 

EPA 6010 C 2007 BARIUM NH EPA 6010 C 2007 BERYLLIUM NH 

EPA 6010 C 2007 BORON NH EPA 6010 C 2007 CALCIUM NH 

EPA 6010 C 2007 CHROMIUM NH EPA 6010 C 2007 COBALT NH 

EPA 6010 C 2007 COPPER NH EPA 6010 C 2007 IRON NH 

EPA 6010 C 2007 LEAD NH EPA 6010 C 2007 MAGNESIUM NH 

EPA 6010 C 2007 MANGANESE NH EPA 6010 C 2007 MOLYBDENUM NH 

EPA 6010 C 2007 NICKEL NH EPA 6010 C 2007 POTASSIUM NH 

EPA 6010 C 2007 SELENIUM NH EPA 6010 C 2007 SILVER NH 

EPA 6010 C 2007 SODIUM NH EPA 6010 C 2007 THALLIUM NH 

EPA 6010 C 2007 TIN NH EPA 6010 C 2007 VANADIUM NH 

EPA 6010 C 2007 ZINC NH EPA 6020 A (2/07) ALUMINUM NH 

EPA 6020 A (2/07) ANTIMONY NH EPA 6020 A (2/07) ARSENIC NH 

EPA 6020 A (2/07) BARIUM NH EPA 6020 A (2/07) BERYLLIUM NH 

EPA 6020 A (2/07) CADMIUM NH EPA 6020 A (2/07) CALCIUM NH 

EPA 6020 A (2/07) CHROMIUM NH EPA 6020 A (2/07) COBALT NH 

EPA 6020 A (2/07) COPPER NH EPA 6020 A (2/07) LEAD NH 

EPA 6020 A (2/07) MANGANESE NH EPA 6020 A (2/07) NICKEL NH 

EPA 6020 A (2/07) SELENIUM NH EPA 6020 A (2/07) SILVER NH 

EPA 6020 A (2/07) THALLIUM NH EPA 6020 A (2/07) VANADIUM NH 

EPA 6020 A (2/07) ZINC NH EPA6020 A- MOLYBDENUM NH 
EXTENDED (2/07) 

EPA608 4,4'-DDD NH EPA608 4,4'-DDE NH 

EPA608 4,4'-DDT NH EPA608 ALDRIN NH 

EPA608 ALPHA-BHC NH EPA608 AROCLOR-1016 (PCB-1016) NH 
(ALPHA-HEXACHLOROCYCLOHEX 
ANE) 

EPA608 AROCLOR-1221 (PCB-1221) NH EPA608 AROCLOR-1232 (PCB-1232) NH 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 
Department of General Services 

Division of Consolidated Laboratory Services 

KATAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

NON-POTABLE WATER 

Scope of Accreditation 

VELAP Certificate No.: 2457 

Virginia laboratory ID: 460179 
Effective Date: September 15, 2013 
Expiration Date: September 14, 2014 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA608 AROCLOR-1242 (PCB-1242) NH EPA608 AROCLOR-1248 (PCB-1248) NH 

EPA608 AROCLOR-1254 (PCB-1254) NH EPA608 AROCLOR-1260 (PCB-1260) NH 

EPA608 BETA-BHC NH EPA608 CHLORDANE (TECH.) NH 
(BET A-HEXACHLOROCYCLOHEXA 
NE) 

EPA608 DELTA-BHC NH EPA608 DIELDRIN NH 

EPA608 ENDOSULFAN I NH EPA608 ENDOSULFAN II NH 

EPA608 ENDOSULFAN SULFATE NH EPA608 ENDRIN NH 

EPA608 ENDRIN ALDEHYDE NH EPA608 GAMMA-BHC (LINDANE, NH 
GAMMA-HEXACHLOROCYCLOHEX 
ANE) 

EPA608 HEPTACHLOR NH EPA608 HEPTACHLOR EPOXIDE NH 

EPA608 TOXAPHENE (CHLORINATED NH EPA624 1, 1, 1-TRICHLOROETHANE NH 
CAMPHENE) 

EPA624 1, 1,2,2-TETRACHLOROETHANE NH EPA 624 1, 1,2-TRICHLOROETHANE NH 

EPA624 1, 1-DICHLOROETHANE NH EPA624 1,2-DICHLOROBENZENE NH 

EPA624 1,2-DICHLOROETHANE NH EPA624 1,2-DICHLOROPROPANE NH 
(ETHYLENE DICHLORIDE) 

EPA624 1,3-DICHLOROBENZENE NH EPA624 1,4-DICHLOROBENZENE NH 

EPA624 2-CHLOROETHYL VINYL ETHER NH EPA624 ACROLEIN (PROPENAL) NH 

EPA624 ACRYLONITRILE NH EPA624 BENZENE NH 

EPA624 BROMODICHLOROMETHANE NH EPA624 BROMOFORM NH 

EPA624 CARBON TETRACHLORIDE NH EPA624 CHLOROBENZENE NH 

EPA624 CHLORODIBROMOMETHANE NH EPA624 CHLOROETHANE(ETHYL NH 
CHLORIDE) 

EPA624 CHLOROFORM NH EPA624 CIS-1,3-DICHLOROPROPENE NH 

EPA624 ETHYLBENZENE NH EPA624 METHYL BROMIDE NH 
(BROMOMETHANE) 

EPA624 METHYL CHLORIDE NH EPA624 METHYLENE CHLORIDE NH 
(CHLOROMETHANE) (DICHLOROMETHANE) 

EPA624 TETRACHLOROETHENE NH EPA624 TOLUENE NH 
(PERCHLOROETHENE) 

EPA624 TRANS-1,2-DICHLOROETHENE NH EPA624 TRANS-1,3-DICHLOROPROPENE NH 

EPA624 TRICHLOROETHENE NH EPA624 TRICHLOROFLUOROMETHANE NH 
(TRICHLOROETHYLENE) (FLUOROTRICHLOROMETHANE, 

FREON 11) 

EPA624 VINYL CHLORIDE NH EPA 624 - EXTENDED 1, 1-DICHLOROETHYLENE NH 

EPA625 1982 1,2,4-TRICHLOROBENZENE NH EPA 625 1982 2,4,6-TRICHLOROPHENOL NH 

EPA625 1982 2,4-DICHLOROPHENOL NH EPA625 1982 2,4-DIMETHYLPHENOL NH 

EPA625 1982 2,4-DINITROPHENOL NH EPA625 1982 2,4-DINITROTOLUENE (2,4-DNT) NH 

EPA625 1982 2,6-DINITROTOLUENE (2,6-DNT) NH EPA 625 1982 2-CHLORONAPHTHALENE NH 

EPA625 1982 2-CHLOROPHENOL NH EPA 625 1982 2-METHYL-4,6-DINITROPHENOL NH 
(4,6-DINITR0-2-METHYLPHENOL) 

EPA625 1982 2-NITROPHENOL NH EPA 625 1982 3,3'-DICHLOROBENZIDINE NH 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

KA TAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

NON-POTABLE WATER 

Scope of Accreditation 

VELAP Certificate No.: 2457 

Virginia laboratory ID: 460179 
Effective Date: September 15, 2013 
Expiration Date: September 14, 2014 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA625 1982 4-CHLOR0-3-METHYLPHENOL NH EPA 625 1982 4-CHLOROPHENYL NH 

PHENYLETHER 

EPA625 1982 4-NITROPHENOL NH EPA625 1982 ACENAPHTHENE NH 

EPA625 1982 ACENAPHTHYLENE NH EPA625 1982 ANTHRACENE NH 

EPA625 1982 BENZI DINE NH EPA625 1982 BENZO(A)ANTHRACENE NH 

EPA625 1982 BENZO(A)PYRENE NH EPA625 1982 BENZO(G,H,l)PERYLENE NH 

EPA625 1982 BENZO(K)FLUORANTHENE NH EPA625 1982 BENZO[B]FLUORANTHENE NH 

EPA625 1982 BIS(2-CHLOROETHOXY)METHANE NH EPA625 1982 BIS(2-CHLOROETHYL) ETHER NH 

EPA625 1982 BIS(2-CHLOROISOPROPYL) NH EPA625 1982 BIS(2-ETHYLHEXYL) PHTHALATE NH 
ETHER (01(2-ETHYLHEXYL)PHTHALATE), 

(DEHP) 

EPA625 1982 BUTYL BENZYL PHTHALA TE NH EPA 625 1982 CHRYSENE NH 

EPA625 1982 Dl-N-BUTYL PHTHALATE NH EPA 625 1982 01-N-OCTYL PHTHALATE NH 

EPA625 1982 DIBENZO(A,H) ANTHRACENE NH EPA625 1982 DIETHYL PHTHALATE NH 

EPA625 1982 DIMETHYL PHTHALA TE NH EPA625 1982 FLUORANTHENE NH 

EPA625 1982 FLUORENE NH EPA625 1982 HEXACHLOROBENZENE NH 

EPA625 1982 HEXACHLOROBUTADIENE NH EPA625 1982 HEXACHLOROCYCLOPENTADIEN NH 
(1,3-HEXACHLOROBUTADIENE) E 

EPA625 1982 HEXACHLOROETHANE NH EPA625 1982 INDEN0(1,2,3-CD) PYRENE NH 

EPA625 1982 ISOPHORONE NH EPA625 1982 N-NITROSODl-N-PROPYLAMINE NH 

EPA625 1982 N-NITROSODIMETHYLAMINE NH EPA625 1982 N-NITROSODIPHENYLAMINE NH 

EPA625 1982 NAPHTHALENE NH EPA625 1982 NITROBENZENE NH 

EPA625 1982 PENTACHLOROPHENOL NH EPA625 1982 PHENANTHRENE NH 

EPA625 1982 PHENOL NH EPA 625 1982 PYRE NE NH 

EPA 625 - EXTENDED 4-METHYLPHENOL (P-CRESOL) NH EPA 7196 A 1992 CHROMIUM VI NH 
1982 
EPA 7470 A 1994 MERCURY NH EPA 8011 (7/92) 1,2-DIBROM0-3-CHLOROPROPAN NH 

E (DBCP) 
EPA 8011 (7/92) 1,2-DIBROMOETHANE (EDB, NH EPA 8015 C 2000 DIESEL RANGE ORGANICS (ORO) NH 

ETHYLENE DIBROMIDE) 
EPA 8015 C 2000 ETHANOL NH EPA 8015 C 2000 ETHYLENE GLYCOL NH 

EPA 8015 C 2000 GASOLINE RANGE ORGANICS NH EPA 8015 C 2000 ISOBUTYL ALCOHOL NH 
(GRO) (2-METHYL-1-PROPANOL) 

EPA 8015 C 2000 ISOPROPYL ALCOHOL NH EPA 8015 C 2000 METHANOL NH 
(2-PROPANOL, ISOPROPANOL) 

EPA 8015 C 2000 N-PROPANOL (1-PROPANOL) NH EPA 8081 B (2/07) 4,4'-DDD NH 

EPA 8081 B (2/07) 4,4'-DDE NH EPA 8081 B (2/07) 4,4'-DDT NH 

EPA 8081 B (2/07) ALDRIN NH EPA 8081 B (2/07) ALPHA-BHC NH 
(ALPHA-HEXACHLOROCYCLOHEX 
ANE) 

EPA 8081 B (2/07) ALPHA-CHLORDANE NH EPA 8081 B (2/07) BETA-BHC NH 
[CIS-CHLORDANE] (BETA-HEXACHLOROCYCLOHEXA 

NE) 
EPA 8081 B (2/07) CHLORDANE (TECH.) NH EPA 8081 B (2/07) DELTA-BHC NH 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

KATAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

NON-POTABLE WATER 

Scope of Accreditation 

VELAP Certificate No.: 2457 

Virginia laboratory ID: 460179 
Effective Date: September 15, 2013 
Expiration Date: September 14, 2014 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA 8081 B (2/07) DIELDRIN NH EPA 8081 B (2/07) ENDOSULFAN I NH 

EPA 8081 B (2/07) ENDOSULFAN II NH EPA 8081 B (2/07) ENDOSULFAN SULFATE NH 

EPA 8081 B (2/07) ENDRIN NH EPA 8081 B (2/07) ENDRIN ALDEHYDE NH 

EPA 8081 B (2/07) ENDRIN KETONE NH EPA 8081 B (2/07) GAMMA-BHC (LINDANE, NH 
GAMMA-HEXACHLOROCYCLOHEX 
ANE) 

EPA 8081 B (2/07) GAMMA-CHLORDANE NH EPA 8081 B (2/07) HEPTACHLOR NH 
[BETA-CHLORDANE, 
TRANS-CHLORDANE] 

EPA 8081 B (2/07) HEPTACHLOR EPOXIDE NH EPA 8081 B (2/07) METHOXYCHLOR NH 

EPA 8081 B (2/07) TOXAPHENE (CHLORINATED NH EPA 8082 A (2/07) 2,2',3,3',4,4',5,5',6-NONACHLOROBI NH 
CAMPHENE) PHENYL (BZ-206) 

EPA 8082 A (2/07) 2 ,2' ,3,3' ,4,4' ,5-HEPT ACHLOROBIPH NH EPA 8082 A (2/07) 2 ,2' ,3,4' ,5,5' ,6-HEPTACHLOROBIPH NH 
ENYL (BZ-170) ENYL (BZ-187) 

EPA 8082 A (2/07) 2,2',3,4,4',5',6-HEPTACHLOROBIPH NH EPA 8082 A (2/07) 2,2' ,3,4,4' ,5'-HEXACHLOROBIPHEN NH 
ENYL (BZ-183) YL (BZ-138) 

EPA 8082 A (2/07) 2,2',3,4,4',5,5'-HEPTACHLOROBIPH NH EPA 8082 A (2/07) 2,2',3,4,5'-PENTACHLOROBIPHEN NH 
ENYL (BZ-180) YL (BZ-87) 

EPA 8082 A (2/07) 2,2',3,5'-TETRACHLOROBIPHENYL NH EPA 8082 A (2/07) 2,2' ,4,4' ,5,5'-HEXACHLOROBIPHEN NH 
(BZ-44) YL (BZ-153) 

EPA 8082 A (2/07) 2,2',4,5,5'-PENTACHLOROBIPHEN NH EPA 8082 A (2/07) 2,2',5,5'-TETRACHLOROBIPHENYL NH 
YL (BZ-101) (BZ-52) 

EPA 8082 A (2/07) 2,2' ,5-TRICHLOROBIPHENYL NH EPA 8082 A (2/07) 2,3',4,4'-TETRACHLOROBIPHENYL NH 
(BZ-18) (BZ-66) 

EPA 8082 A (2/07) AROCLOR-1016 (PCB-1016) NH EPA 8082 A (2/07) AROCLOR-1221 (PCB-1221) NH 

EPA 8082 A (2/07) AROCLOR-1232 (PCB-1232) NH EPA 8082 A (2/07) AROCLOR-1242 (PCB-1242) NH 

EPA 8082 A (2/07) AROCLOR-1248 (PCB-1248) NH EPA 8082 A (2/07) AROCLOR-1254 (PCB-1254) NH 

EPA 8082 A (2/07) AROCLOR-1260 (PCB-1260) NH EPA8082 A- DECACHLOROBIPHENYL (BZ-209) NH 
EXTENDED (2/07) 

EPA 8151 A (12/96) 2,4,5-T NH EPA 8151 A (12/96) 2,4-D NH 

EPA 8151 A (12/96) 2,4-DB NH EPA 8151 A (12/96) DALAPON NH 

EPA 8151 A (12/96) DI CAMBA NH EPA 8151 A (12/96) OICHLOROPROP (DICHLORPROP) NH 

EPA 8151 A (12/96) DINOSEB NH EPA 8151 A (12/96) MCPA NH 
(2-SEC-BUTYL-4,6-DINITROPHENO 
L, DNBP) 

EPA 8151 A (12/96) MCPP NH EPA 8151 A (12/96) SILVEX (2,4,5-TP) NH 

EPA 8260 B 1996 1, 1, 1,2-TETRACHLOROETHANE NH EPA 8260 B 1996 1, 1, 1-TRICHLOROETHANE NH 

EPA8260 B 1996 1, 1,2,2-TETRACHLOROETHANE NH EPA 8260 B 1996 1, 1,2-TRICHLOROETHANE NH 

EPA8260 B 1996 1, 1-DICHLOROETHANE NH EPA 8260 B 1996 1, 1-DICHLOROETHYLENE NH 

EPA 8260 B 1996 1, 1-DICHLOROPROPENE NH EPA 8260 B 1996 1,2,3-TRICHLOROBENZENE NH 

EPA 8260 B 1996 1,2,3-TRICHLOROPROPANE NH EPA 8260 B 1996 1,2,4-TRICHLOROBENZENE NH 

EPA 8260 B 1996 1,2,4-TRIMETHYLBENZENE NH EPA 8260 B 1996 1,2-DIBROM0-3-CHLOROPROPAN NH 
E (DBCP) 

EPA8260 B 1996 1,2-DIBROMOETHANE (EDB, NH EPA 8260 B 1996 1,2-DICHLOROBENZENE NH 
ETHYLENE DIBROMIDE) 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

KATAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

NON-POT ABLE WATER 

Scope of Accreditation 

VE LAP Certificate No.: 2457 

Virginia laboratory ID: 460179 
Effective Date: September 15, 2013 
Expiration Date: September 14, 2014 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA 8260 B 1996 1,2-DICHLOROETHANE NH EPA 8260 B 1996 1,2-DICHLOROPROPANE NH 

(ETHYLENE DICHLORIDE) 
EPA 8260 B 1996 1,3,5-TRIMETHYLBENZENE NH EPA 8260 B 1996 1,3-DICHLOROBENZENE NH 

EPA 8260 B 1996 1,3-DICHLOROPROPANE NH EPA 8260 B 1996 1,4-DICHLOROBENZENE NH 

EPA 8260 B 1996 1,4-DIOXANE (1,4- NH EPA 8260 B 1996 2,2-DICHLOROPROPANE NH 
DIETHYLENEOXIDE) 

EPA 8260 B 1996 2-BUT ANO NE (METHYL ETHYL NH EPA 8260 B 1996 2-CHLOROETHYL VINYL ETHER NH 
KETONE, MEK) 

EPA 8260 B 1996 2-CHLOROTOLUENE NH EPA 8260 B 1996 2-HEXANONE NH 

EPA 8260 B 1996 4-CHLOROTOLUENE NH EPA 8260 B 1996 4-ISOPROPYL TOLUENE NH 
(P-CYMENE) 

EPA 8260 B 1996 4-METHYL-2-PENTANONE (MIBK) NH EPA 8260 B 1996 ACETONE NH 

EPA 8260 B 1996 ACETONITRILE NH EPA 8260 B 1996 ACROLEIN (PROPENAL) NH 

EPA 8260 B 1996 ACRYLONITRILE NH EPA 8260 B 1996 ALL YL CHLORIDE NH 
(3-CHLOROPROPENE) 

EPA 8260 B 1996 BENZENE NH EPA 8260 B 1996 BROMOBENZENE NH 

EPA 8260 B 1996 BROMOCHLOROMETHANE NH EPA 8260 B 1996 BROMODICHLOROMETHANE NH 

EPA 8260 B 1996 BROMOFORM NH EPA 8260 B 1996 CARBON DISULFIDE NH 

EPA 8260 B 1996 CARBON TETRACHLORIDE NH EPA 8260 B 1996 CHLOROBENZENE NH 

EPA 8260 B 1996 CHLORODIBROMOMETHANE NH EPA 8260 B 1996 CHLOROETHANE(ETHYL NH 
CHLORIDE) 

EPA 8260 B 1996 CHLOROFORM NH EPA 8260 B 1996 CIS-1,2-DICHLOROETHYLENE NH 

EPA 8260 B 1996 CIS-1,3-DICHLOROPROPENE NH EPA 8260 B 1996 DIBROMOMETHANE (METHYLENE NH 
BROMIDE) 

EPA 8260 B 1996 DICHLORODIFLUOROMETHANE NH EPA 8260 B 1996 DIETHYL ETHER NH 
(FREON-12) 

EPA 8260 B 1996 ETHYL METHACRYLA TE NH EPA 8260 B 1996 ETHYL-T-BUTYLETHER NH 
(2-ETHOXY-2-METHYLPROPANE, 
ETBE) 

EPA 8260 B 1996 ETHYLBENZENE NH EPA 8260 B 1996 HEXACHLOROBUTADIENE NH 
(1,3-HEXACHLOROBUTADIENE) 

EPA 8260 B 1996 IODOMETHANE (METHYL IODIDE) NH EPA 8260 B 1996 ISOBUTYL ALCOHOL NH 
(2-METHYL-1-PROPANOL) 

EPA 8260 B 1996 METHACRYLONITRILE NH EPA 8260 B 1996 METHYL BROMIDE NH 
(BROMOMETHANE) 

EPA 8260 B 1996 METHYL CHLORIDE NH EPA 8260 B 1996 METHYL METHACRYLATE NH 
(CHLOROMETHANE) 

EPA 8260 B 1996 METHYL TERT-BUTYL ETHER NH EPA 8260 B 1996 METHYLENE CHLORIDE NH 
(MTBE) (DICHLOROMETHANE) 

EPA 8260 B 1996 N-BUTYLBENZENE NH EPA 8260 B 1996 N-PROPYLBENZENE NH 

EPA 8260 B 1996 NAPHTHALENE NH EPA 8260 B 1996 PENTACHLOROETHANE NH 

EPA 8260 B 1996 PROPIONITRILE (ETHYL NH EPA 8260 B 1996 SEC-BUTYLBENZENE NH 
CYANIDE) 

EPA 8260 B 1996 STYRENE NH EPA 8260 B 1996 TERT-BUTYL ALCOHOL NH 

EPA 8260 B 1996 TERT-BUTYLBENZENE NH EPA 8260 B 1996 TETRACHLOROETHENE NH 
(PERCHLOROETHENE) 

EPA82608 1996 TOLUENE NH 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

Scope of Accreditation 

VELAP Certificate No.: 2457 

KATAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY Virginia laboratory ID: 460179 
SCARBOROUGH, ME 04074 Effective Date: September 15, 2013 

Expiration Date: September 14, 2014 

NON-POTABLE WATER 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA 8260 B 1996 TRANS-1,2-DICHLOROETHENE NH EPA 8260 B 1996 TRANS-1,3-DICHLOROPROPENE NH 

EPA 8260 B 1996 TRANS-1,4-DICHLOR0-2-BUTENE NH EPA 8260 B 1996 TRICHLOROETHENE NH 
(TRICHLOROETHYLENE) 

EPA8260 B 1996 TRICHLOROFLUOROMETHANE NH EPA 8260 B 1996 VINYL ACETATE NH 
(FLUOROTRICHLOROMETHANE, 
FREON 11) 

EPA8260B 1996 VINYL CHLORIDE NH EPA 8260 B 1996 XYLENE (TOT AL) NH 

EPA8260 B- 1, 1,2-TRICHLOR0-1,2,2-TRIFLUOR NH EPA8260 B- Dl-ISOPROPYLETHER (DIPE, NH 
EXTENDED 1996 OETHANE (FREON 113) EXTENDED 1996 ISOPROPYL ETHER) 
EPA8260 B- T-AMYLMETHYLETHER (TAME) NH EPA 8260 C 2006 1, 1, 1,2-TETRACHLOROETHANE NH 
EXTENDED 1996 
EPA 8260 C 2006 1, 1, 1-TRICHLOROETHANE NH EPA 8260 C 2006 1, 1,2,2-TETRACHLOROETHANE NH 

EPA 8260 C 2006 1, 1,2-TRICHLOROETHANE NH EPA 8260 C 2006 1, 1-DICHLOROETHANE NH 

EPA 8260 C 2006 1, 1-DICHLOROETHYLENE NH EPA 8260 C 2006 1, 1-DICHLOROPROPENE NH 

EPA8260 C 2006 1,2,3-TRICHLOROBENZENE NH EPA 8260 C 2006 1,2,3-TRICHLOROPROPANE NH 

EPA 8260 C 2006 1,2,4-TRIMETHYLBENZENE NH EPA 8260 C 2006 1,2-DIBROM0-3-CHLOROPROPAN NH 
E (DBCP) 

EPA 8260 C 2006 1,2-DIBROMOETHANE (EDB, NH EPA 8260 C 2006 1,2-DICHLOROBENZENE NH 
ETHYLENE DIBROMIDE) 

EPA 8260 C 2006 1,2-DICHLOROETHANE NH EPA 8260 C 2006 1,2-DICHLOROPROPANE NH 
(ETHYLENE DICHLORIDE) 

EPA 8260 C 2006 1,3,5-TRIMETHYLBENZENE NH EPA 8260 C 2006 1,3-DICHLOROBENZENE NH 

EPA8260 C 2006 1,3-DICHLOROPROPANE NH EPA 8260 C 2006 1,4-DICHLOROBENZENE NH 
~·-~---·~---~-~~ -

EPA 8260 C 2006 1,4-DIOXANE (1,4- NH EPA 8260 C 2006 2,2-DICHLOROPROPANE NH 
DIETHYLENEOXIDE) 

EPA 8260 C 2006 2-BUTANONE (METHYL ETHYL NH EPA 8260 C 2006 2-CHLOROETHYL VINYL ETHER NH 
KETONE, MEK) 

EPA 8260 C 2006 2-CHLOROTOLUENE NH EPA 8260 C 2006 2-HEXANONE NH 

EPA 8260 C 2006 4-CHLOROTOLUENE NH EPA 8260 C 2006 4-ISOPROPYL TOLUENE NH 
(P-CYMENE) 

EPA 8260 C 2006 4-METHYL-2-PENTANONE (MIBK) NH EPA 8260 C 2006 ACETONE NH 

EPA8260 C 2006 ACETONITRILE NH EPA 8260 C 2006 ACROLEIN (PROPENAL) NH 

EPA 8260 C 2006 ACRYLONITRILE NH EPA 8260 C 2006 ALL YL CHLORIDE NH 
(3-CHLOROPROPENE) 

EPA 8260 C 2006 BENZENE NH EPA 8260 C 2006 BROMOBENZENE NH 

EPA8260 C 2006 BROMOCHLOROMETHANE NH EPA 8260 C 2006 BROMODICHLOROMETHANE NH 

EPA 8260 C 2006 BROMOFORM NH EPA 8260 C 2006 CARBON DISULFIDE NH 

EPA 8260 C 2006 CARBON TETRACHLORIDE NH EPA 8260 C 2006 CHLOROBENZENE NH 

EPA8260 C 2006 CHLORODIBROMOMETHANE NH EPA 8260 C 2006 CHLOROETHANE(ETHYL NH 
CHLORIDE) 

EPA8260 C 2006 CHLOROFORM NH EPA 8260 C 2006 CIS-1,2-DICHLOROETHYLENE NH 

EPA8260 C 2006 CIS-1,3-DICHLOROPROPENE NH EPA 8260 C 2006 DIBROMOMETHANE (METHYLENE NH 
BROMIDE) 

EPA 8260 C 2006 DICHLORODIFLUOROMETHANE NH EPA 8260 C 2006 DIETHYL ETHER NH 
(FREON-12) 

EPA8260 C 2006 ETHYL METHACRYLATE NH 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

KATAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

NON-POTABLE WATER 

Scope of Accreditation 

VELAP Certificate No.: 2457 

Virginia Laboratory ID: 460179 
Effective Date: September 15, 2013 
Expiration Date: September 14, 2014 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA 8260 C 2006 ETHYL-T-BUTYLETHER NH EPA 8260 C 2006 ETHYLBENZENE NH 

(2-ETHOXY-2-METHYLPROPANE, 
ETBE) 

EPA 8260 C 2006 HEXACHLOROBUTADIENE NH EPA 8260 C 2006 IODOMETHANE (METHYL IODIDE) NH 
(1,3-HEXACHLOROBUTADIENE) 

EPA 8260 C 2006 ISOBUTYL ALCOHOL NH EPA 8260 C 2006 ISOPROPYLBENZENE NH 
(2-METHYL-1-PROPANOL) 

EPA 8260 C 2006 METHACRYLONITRILE NH EPA 8260 C 2006 METHYL BROMIDE NH 
(BROMOMETHANE) 

EPA 8260 C 2006 METHYL CHLORIDE NH EPA 8260 C 2006 METHYL METHACRYLATE NH 
(CHLOROMETHANE) 

EPA 8260 C 2006 METHYL TERT-BUTYL ETHER NH EPA 8260 C 2006 METHYLCYCLOHEXANE NH 
(MTBE) 

EPA 8260 C 2006 METHYLENE CHLORIDE NH EPA 8260 C 2006 N-BUTYLBENZENE NH 
(DICHLOROMETHANE) 

EPA 8260 C 2006 N-PROPYLBENZENE NH EPA 8260 C 2006 NAPHTHALENE NH 

EPA 8260 C 2006 PENTACHLOROETHANE NH EPA 8260 C 2006 PROPIONITRILE (ETHYL NH 
CYANIDE) 

EPA 8260 C 2006 SEC-BUTYLBENZENE NH EPA 8260 C 2006 STYRENE NH 

EPA 8260 C 2006 T-AMYLMETHYLETHER (TAME) NH EPA 8260 C 2006 TERT-BUTYL ALCOHOL NH 

EPA 8260 C 2006 TERT-BUTYLBENZENE NH EPA 8260 C 2006 TETRACHLOROETHENE NH 
(PERCHLOROETHENE) 

EPA 8260 C 2006 TOLUENE NH EPA 8260 C 2006 TRANS-1,2-DICHLOROETHENE NH 

EPA 8260 C 2006 TRANS-1,3-DICHLOROPROPENE NH EPA 8260 C 2006 TRANS-1,4-DICHLOR0-2-BUTENE NH 

EPA 8260 C 2006 TRICHLOROETHENE NH EPA 8260 C 2006 TRICHLOROFLUOROMETHANE NH 
(TRICHLOROETHYLENE) (FLUOROTRICHLOROMETHANE, 

FREON 11) 

EPA 8260 C 2006 VINYL ACETATE NH EPA 8260 C 2006 VINYL CHLORIDE NH 

EPA 8260 C 2006 XYLENE (TOTAL) NH EPA8260 C- 1, 1,2-TRICHLOR0-1,2,2-TRIFLUOR NH 
EXTENDED 2006 OETHANE (FREON 113) 

EPA8260 C- Dl-ISOPROPYLETHER (DIPE, NH EPA 8270 C 1996 1,2,4,5-TETRACHLOROBENZENE NH 
EXTENDED 2006 ISOPROPYL ETHER) 

EPA8270C 1996 1,2,4-TRICHLOROBENZENE NH EPA 8270 C 1996 1,2-DICHLOROBENZENE NH 

EPA 8270 C 1996 1,2-DIPHENYLHYDRAZINE NH EPA 8270 C 1996 1,3,5-TRINITROBENZENE NH 
(1,3,5-TNB) 

EPA 8270 C 1996 1,3-DICHLOROBENZENE NH EPA 8270 C 1996 1,3-DINITROBENZENE (1,3-DNB) NH 

EPA 8270 C 1996 1,4-DICHLOROBENZENE NH EPA 8270 C 1996 1,4-NAPHTHOQUINONE NH 

EPA8270C 1996 1,4-PHENYLENEDIAMINE NH EPA 8270 C 1996 2,4,5-TRICHLOROPHENOL NH 

EPA 8270 C 1996 2,4,6-TRICHLOROPHENOL NH EPA 8270 C 1996 2,4-DICHLOROPHENOL NH 

EPA 8270 C 1996 2,4-DIMETHYLPHENOL NH EPA 8270 C 1996 2,4-DINITROPHENOL NH 

EPA8270C 1996 2,4-DINITROTOLUENE (2,4-DNT) NH EPA 8270 C 1996 2,6-DICHLOROPHENOL NH 

EPA 8270 C 1996 2,6-DINITROTOLUENE (2,6-DNT) NH EPA 8270 C 1996 2-CHLORONAPHTHALENE NH 

EPA 8270 C 1996 2-CHLOROPHENOL NH EPA 8270 C 1996 2-METHYL-4,6-DINITROPHENOL NH 
(4,6-DINITR0-2-METHYLPHENOL) 

EPA 8270 C 1996 2-METHYLNAPHTHALENE NH EPA 8270 C 1996 2-METHYLPHENOL (0-CRESOL) NH 

EPA 8270 C 1996 2-NAPHTHYLAMINE NH EPA 8270 C 1996 2-NITROANILINE NH 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

KATAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

NON-POTABLE WATER 

Scope of Accreditation 

VELAP Certificate No.: 2457 

Virginia laboratory ID: 460179 
Effective Date: September 15, 2013 
Expiration Date: September 14, 2014 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA 8270 C 1996 2-NITROPHENOL NH EPA 8270 C 1996 2-PICOLINE (2-METHYLPYRIDINE) NH 

EPA 8270 C 1996 3,3'-DICHLOROBENZIDINE NH EPA 8270 C 1996 3,3'-DIMETHYLBENZIDINE NH 

EPA 8270 C 1996 3-METHYLCHOLANTHRENE NH EPA 8270 C 1996 3-NITROANILINE NH 

EPA 8270 C 1996 4-AMINOBIPHENYL NH EPA 8270 C 1996 4-BROMOPHENYL PHENYL NH 
ETHER 

EPA 8270 C 1996 4-CHLOR0-3-METHYLPHENOL NH EPA 8270 C 1996 4-CHLOROANILINE NH 

EPA 8270 C 1996 4-CHLOROPHENYL NH EPA 8270 C 1996 4-DIMETHYL AMINOAZOBENZENE NH 
PHENYLETHER 

EPA 8270 C 1996 4-METHYLPHENOL (P-CRESOL) NH EPA 8270 C 1996 4-NITROANILINE NH 

EPA 8270 C 1996 4-NITROPHENOL NH EPA 8270 C 1996 5-NITR0-0-TOLUIDINE NH 

EPA 8270 C 1996 7, 12-DIMETHYLBENZ(A) NH EPA 8270 C 1996 ACENAPHTHENE NH 
ANTHRACENE 

EPA 8270 C 1996 ACENAPHTHYLENE NH EPA 8270 C 1996 ACETOPHENONE NH 

EPA 8270 C 1996 ANILINE NH EPA 8270 C 1996 ANTHRACENE NH 

EPA 8270 C 1996 ARAMITE NH EPA 8270 C 1996 BENZI DINE NH 

EPA 8270 C 1996 BENZO(A)ANTHRACENE NH EPA 8270 C 1996 BENZO(A)PYRENE NH 

EPA 8270 C 1996 BENZO(G,H,l)PERYLENE NH EPA 8270 C 1996 BENZO{K)FLUORANTHENE NH 

EPA 8270 C 1996 BENZO[B]FLUORANTHENE NH EPA 8270 C 1996 BENZYL ALCOHOL NH 

EPA8270 C 1996 BIS(2-CHLOROETHOXY)METHANE NH EPA 8270 C 1996 BIS{2-CHLOROETHYL) ETHER NH 

EPA 8270 C 1996 BIS(2-CHLOROISOPROPYL) NH EPA 8270 C 1996 BIS(2-ETHYLHEXYL) PHTHALATE NH 
ETHER (01(2-ETHYLHEXYL)PHTHALA TE), 

{DEHP) 

EPA 8270 C 1996 BUTYL BENZYL PHTHALATE NH EPA 8270 C 1996 CHLOROBENZILA TE NH 

EPA 8270 C 1996 CHRYSENE NH EPA 8270 C 1996 01-N-BUTYL PHTHALATE NH 

EPA 8270 C 1996 01-N-OCTYL PHTHALA TE NH EPA 8270 C 1996 DIALLATE NH 

EPA 8270 C 1996 DIBENZO(A,H) ANTHRACENE NH EPA 8270 C 1996 DIBENZOFURAN NH 

EPA 8270 C 1996 DIETHYL PHTHALATE NH EPA 8270 C 1996 DIMETHOATE NH 

EPA 8270 C 1996 DIMETHYL PHTHALATE NH EPA 8270 C 1996 DINOSEB NH 
(2-SEC-BUTYL-4,6-DINITROPHENO 
L, DNBP) 

EPA 8270 C 1996 ETHYL METHANESULFONATE NH EPA 8270 C 1996 FAMPHUR NH 

EPA 8270 C 1996 FLUORANTHENE NH EPA 8270 C 1996 FLUORENE NH 

EPA 8270 c: 1996 HEXACHLOROBENZENE NH EPA 8270 C 1996 HEXACHLOROBUTADIENE NH 
{1,3-HEXACHLOROBUTADIENE) 

EPA8270 C 1996 HEXACHLOROCYCLOPENTADIEN NH EPA 8270 C 1996 HEXACHLOROETHANE NH 
E 

EPA 8270 C 1996 HEXACHLOROPROPENE NH EPA 8270 C 1996 INDEN0{1,2,3-CD) PYRENE NH 

EPA8270C 1996 ISODRIN NH EPA 8270 C 1996 ISOPHORONE NH 

EPA 8270 C 1996 ISOSAFROLE NH EPA 8270 C 1996 KEPONE NH 

EPA 8270 C 1996 METHYL METHANESULFONATE · NH EPA 8270 C 1996 METHYL PARATHION NH 
(PARATHION, METHYL) 

EPA 8270 C 1996 N-NITROSO-Dl-N-BUTYLAMINE NH EPA 8270 C 1996 N-NITROSODl-N-PROPYLAMINE NH 

EPA 8270 C 1996 N-NITROSODIETHYLAMINE NH EPA 8270 C 1996 N-NITROSODIMETHYLAMINE NH 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

Scope of Accreditation 

VELAP Certificate No.: 2457 

KATAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY Virginia laboratory ID: 460179 
SCARBOROUGH, ME 04074 Effective Date: September 15, 2013 

Expiration Date: September 14, 2014 

NON-POTABLE WATER 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA 8270 C 1996 N-NITROSODIPHENYLAMINE NH EPA 8270 C 1996 N-NITROSOMETHYLETHYLAMINE NH 

EPA 8270 C 1996 N-NITROSOMORPHOLINE NH EPA 8270 C 1996 N-NITROSOPIPERIDINE NH 

EPA 8270 C 1996 N-NITROSOPYRROLIDINE NH EPA 8270 C 1996 NAPHTHALENE NH 

EPA 8270 C 1996 NITROBENZENE NH EPA 8270 C 1996 NITROQUINOLINE-1-0XIDE NH 

EPA 8270 C 1996 0,0,0-TRIETHYL NH EPA 8270 C 1996 0-TOLUIDINE (2-METHYLANILINE) NH 
PHOSPHOROTHIOATE 

EPA 8270 C 1996 PENTACHLOROBENZENE NH EPA 8270 C 1996 PENTACHLOROPHENOL NH 

EPA 8270 C 1996 PHENACETIN NH EPA 8270 C 1996 PHENANTHRENE NH 

EPA 8270 C 1996 PHENOL NH EPA 8270 C 1996 PHORATE NH 

EPA 8270 C 1996 PRONAMIDE (KERB) NH EPA 8270 C 1996 PYRE NE NH 

EPA 8270 C 1996 SAFROLE NH EPA 8270 C 1996 SULFOTEPP(TETRAETHYL NH 
DITHIOPYROPHOSPHATE) 

EPA 8270 C 1996 THIONAZIN (ZINOPHOS) NH EPA 8270 C SIM 1996 ACENAPHTHENE NH 

EPA 8270 C SIM 1996 ACENAPHTHYLENE NH EPA 8270 C SIM 1996 ANTHRACENE NH 

EPA 8270 C SIM 1996 BENZO(A)ANTHRACENE NH EPA 8270 C SIM 1996 BENZO(A)PYRENE NH 

EPA 8270 C SIM 1996 BENZO(G, H, l)PERYLENE NH EPA 8270 C SIM 1996 BENZO(K)FLUORANTHENE NH 

EPA 8270 C SIM 1996 BENZO[B]FLUORANTHENE NH EPA 8270 C SIM 1996 CHRYSENE NH 

EPA 8270 C SIM 1996 DIBENZO(A,H) ANTHRACENE NH EPA 8270 C SIM 1996 FLUORANTHENE NH 

EPA 8270 C SIM 1996 FLUORENE NH EPA 8270 C SIM 1996 INDEN0(1,2,3-CD) PYRENE NH 

EPA 8270 C SIM 1996 NAPHTHALENE NH EPA 8270 C SIM 1996 PHENANTHRENE NH 

EPA 8270 C SIM 1996 PYRENE NH EPA 8270 D (2/07) 1,2,4,5-TETRACHLOROBENZENE NH 

EPA 8270 D (2/07) 1,2,4-TRICHLOROBENZENE NH EPA 8270 D (2/07) 1,2-DICHLOROBENZENE NH 

EPA 8270 D (2/07) 1,2-DIPHENYLHYDRAZINE NH EPA 8270 D (2/07) 1,3,5-TRINITROBENZENE NH 
(1,3,5-TNB) 

EPA 8270 D (2/07) 1 ,3-DICHLOROBENZENE NH EPA 8270 D (2/07) 1,3-DINITROBENZENE (1,3-DNB) NH 

EPA 8270 D (2107) 1,4-DICHLOROBENZENE NH EPA 8270 D (2/07) 1,4-NAPHTHOQUINONE NH 

EPA 8270 D (2/07) 1,4-PHENYLENEDIAMINE NH EPA 8270 D (2/07) 2,3,4,6-TETRACHLOROPHENOL NH 

EPA 8270 D (2/07) 2,4,5-TRICHLOROPHENOL NH EPA 8270 D (2/07) 2,4,6-TRICHLOROPHENOL NH 

EPA 8270 D (2/07) 2,4-DICHLOROPHENOL NH EPA 8270 D (2/07) 2,4-DIMETHYLPHENOL NH 

EPA 8270 D (2107) 2,4-DINITROPHENOL NH EPA 8270 D (2/07) 2,4-DINITROTOLUENE (2,4-DNT) NH 

EPA 8270 D (2107) 2,6-DICHLOROPHENOL NH EPA 8270 D (2/07) 2,6-DINITROTOLUENE (2,6-DNT) NH 

EPA 8270 D (2/07) 2-ACETYLAMINOFLUORENE NH EPA 8270 D (2/07) 2-CHLORONAPHTHALENE NH 

EPA 8270 D (2107) 2-CHLOROPHENOL NH EPA 8270 D (2/07) 2-METHYL-4,6-DINITROPHENOL NH 
(4, 6-Dl NITR0-2-METHYLPHENOL) 

EPA 8270 D (2107) 2-METHYLNAPHTHALENE NH EPA 8270 D (2/07) 2-METHYLPHENOL (0-CRESOL) NH 

EPA S270 D (2107) 2-NAPHTHYLAMINE NH EPA 8270 D (2107) 2-NITROANILINE NH 

EPA 8270 D (2/07) 2-NITROPHENOL NH EPA 8270 D (2/07) 2-PICOLINE (2-METHYLPYRIDINE) NH 

EPA 8270 D (2107) 3,3'-DICHLOROBENZIDINE NH EPA 8270 D (2107) 3,3'-DIMETHYLBENZIDINE NH 

EPA 8270 D (2/07) 3-METHYLCHOLANTHRENE NH EPA 8270 D (2/07) 3-NITROANILINE NH 

EPA 8270 D (2107) 4-AMINOBIPHENYL NH EPA 8270 D (2107) 4-BROMOPHENYL PHENYL NH 
ETHER 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

KA TAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

NON-POTABLE WATER 

Scope of Accreditation 

VELAP Certificate No.: 2457 

Virginia laboratory ID: 460179 
Effective Date: September 15, 2013 
Expiration Date: September 14, 2014 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA 8270 D (2/07) 4-CHLOR0-3-METHYLPHENOL NH EPA 8270 D (2/07) 4-CHLOROANIUNE NH 

EPA 8270 D (2/07) 4-CHLOROPHENYL NH EPA 8270 D (2/07) 4-DIMETHYL AMINOAZOBENZENE NH 
PHENYLETHER 

EPA 8270 D (2/07) 4-METHYLPHENOL (P-CRESOL) NH EPA 8270 D (2/07) 4-NITROANILINE NH 

EPA 8270 D (2/07) 4-NITROPHENOL NH EPA 8270 D (2/07) 5-NITR0-0-TOLUIDINE NH 

EPA 8270 D (2/07) 7, 12-DIMETHYLBENZ(A) NH EPA 8270 D (2/07) ACENAPHTHENE NH 
ANTHRACENE 

EPA 8270 D (2/07) ACENAPHTHYLENE NH EPA 8270 D (2107) ACETOPHENONE NH 

EPA 8270 D (2/07) ANILINE NH EPA 8270 D (2/07) ANTHRACENE NH 

EPA 8270 D (2/07) ARAMITE NH EPA 8270 D (2/07) BENZI DINE NH 

EPA 8270 D (2/07) BENZO(A)ANTHRACENE NH EPA 8270 D (2/07) BENZO(A)PYRENE NH 

EPA 8270 D (2/07) BENZO(G, H, l)PERYLENE NH EPA 8270 D (2/07) BENZO(K)FLUO.RANTHENE NH 

EPA 8270 D (2/07) BENZOIC ACID NH EPA 8270 D (2/07) BENZO[B]FLUORANTHENE NH 

EPA 8270 D (2/07) BENZYL ALCOHOL NH EPA 8270 D (2/07) BIS(2-CHLOROETHOXY)METHANE NH 

EPA 8270 D (2/07) BIS(2-CHLOROETHYL) ETHER NH EPA 8270 D (2/07) BIS(2-CHLOROISOPROPYL) NH 
ETHER 

EPA 8270 D (2/07) BIS(2-ETHYLHEXYL) PHTHALATE NH EPA 8270 D (2/07) BUTYL BENZYL PHTHALATE NH 
(Dl(2-ETHYLHEXYL)PHTHALATE), 
(DEHP) 

EPA 8270 D (2/07) CHLOROBENZILATE NH EPA 8270 D (2/07) CHRYSENE NH 

EPA 8270 D (2/07) Dl-N-BUTYL PHTHALA TE NH EPA 8270 D (2/07) Dl-N-OCTYL PHTHALA TE NH 

EPA 8270 D (2107) DIALLATE NH EPA 8270 D (2/07) DIBENZO(A,H) ANTHRACENE NH 

EPA 8270 D (2/07) DIBENZOFURAN NH EPA 8270 D (2/07) DIETHYL PHTHALA TE NH 

EPA 8270 D (2/07) DIMETHOATE NH EPA 8270 D (2/07) DIMETHYL PHTHALATE NH 

EPA 8270 D (2107) DINOS EB NH EPA 8270 D (2/07) ETHYL METHANESULFONATE NH 
(2-SEC-BUTYL-4,6-DINITROPHENO 
L, DNBP) 

EPA 8270 D (2/07) FAMPHUR NH EPA 8270 D (2/07) FLUORANTHENE NH 

EPA 8270 D (2/07) FLUORENE NH EPA 8270 D (2/07) HEXACHLOROBENZENE NH 

EPA 8270 D (2/07) HEXACHLOROBUTADIENE NH EPA 8270 D (2/07) HEXACHLOROCYCLOPENTADIEN NH 
(1,3-HEXACHLOROBUTADIENE) E 

EPA 8270 D (2/07) HEXACHLOROETHANE NH EPA 8270 D (2/07) HEXACHLOROPROPENE NH 

EPA 8270 D (2/07) INDEN0(1,2,3-CD) PYRENE NH EPA 8270 D (2/07) ISODRIN NH 

EPA 8270 D (2/07) ISOPHORONE NH EPA 8270 D (2/07) ISOSAFROLE NH 

EPA 8270 D (2/07) KEPONE NH EPA 8270 D (2/07) METHYLMETHANESULFONATE NH 

EPA 8270 D (2/07) METHYL PARATHION NH EPA 8270 D (2/07) N-NITROSO-Dl-N-BUTYLAMINE NH 
(PARATHION, METHYL) 

EPA 8270 D (2/07) N-NITROSODl-N-PROPYLAMINE NH EPA 8270 D (2/07) N-NITROSODIETHYLAMINE NH 

EPA 8270 D (2/07) N-NITROSODIMETHYLAMINE NH EPA 8270 D (2/07) N-NITROSODIPHENYLAMINE NH 

EPA 8270 D (2/07) N-NITROSOMETHYLETHYLAMINE NH EPA 8270 D (2/07) N-NITROSOMORPHOLINE NH 

EPA 8270 D (2/07) N-NITROSOPIPERIDINE NH EPA 8270 D (2/07) N-NITROSOPYRROLIDINE NH 

EPA 8270 D (2/07) NAPHTHALENE NH EPA 8270 D (2/07) NITROBENZENE NH 

EPA 8270 D (2/07) NITROQUINOLINE-1-0XIDE NH 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

KATAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

NON-POTABLE WATER 

Scope of Accreditation 

VELAP Certificate No.: 2457 

Virginia Laboratory ID: 460179 
Effective Date: September 15, 2013 
Expiration Date: September 14, 2014 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA 8270 D (2/07) 0,0,0-TRIETHYL NH EPA 8270 D (2/07) 0-TOLUIDINE (2-METHYLANILINE) NH 

PHOSPHOROTHIOATE 
EPA 8270 D (2/07) PENTACHLOROBENZENE NH EPA 8270 D (2/07) PENTACHLORONITROBENZENE NH 

EPA 8270 D (2/07) PENTACHLOROPHENOL NH EPA 8270 D (2/07) PHENACETIN NH 

EPA 8270 D (2/07) PHENANTHRENE NH EPA 8270 D (2/07) PHENOL NH 

EPA 8270 D (2/07) PHORATE NH EPA 8270 D (2/07) PRONAMIDE (KERB) NH 

EPA 8270 D (2/07) PYRE NE NH EPA 8270 D (2/07) SAFROLE NH 

EPA 8270 D (2/07) SULFOTEPP(TETRAETHYL NH EPA 8270 D (2/07) THIONAZIN (ZINOPHOS) NH 
DITHIOPYROPHOSPHATE) 

EPA8270 D- 1, 1-BIPHENYL NH EPA8270 D- CAPROLACTAM NH 
EXTENDED (2/07) EXTENDED (2/07) 
EPA8270 D- CARBAZOLE NH EPA 8330 (9/94) 1,3,5-TRINITROBENZENE NH 
EXTENDED (2/07) (1,3,5-TNB) 
EPA 8330 (9/94) 1,3-DINITROBENZENE (1,3-DNB) NH EPA 8330 (9/94) 2,4,6-TRINITROTOLUENE NH 

(2,4,6-TNT) 
EPA 8330 (9/94) 2,4-DINITROTOLUENE (2,4-DNT) NH EPA 8330 (9/94) 2,6-DINITROTOLUENE (2,6-DNT) NH 

EPA 8330 (9/94) 2-AMIN0-4,6-DINITROTOLUENE NH EPA 8330 (9/94) 2-NITROTOLUENE NH 
(2-AM-DNT) 

EPA 8330 (9/94) 3-NITROTOLUENE NH EPA 8330 (9/94) 4-AMIN0-2,6-DINITROTOLUENE NH 
(4-AM-DNT) 

EPA 8330 (9/94) 4-NITROTOLUENE NH EPA 8330 (9/94) METHYL-2,4,6-TRINITROPHENYLN NH 
ITRAMINE (TETRYL) 

EPA 8330 (9/94) NITROBENZENE NH EPA 8330 (9/94) NITROGL YCER!N NH 

EPA 8330 (9/94) OCTAHYDR0-1,3,5,7-TETRANITRO NH EPA 8330 (9/94) ROX NH 
-1,3,5,7-TETRAZOCINE (HMX) (HEXAHYDR0-1,3,5-TRINITR0-1,3, 

5-TRIAZINE) 

EPA 8330 B (10/06) 1,3,5-TRINITROBENZENE NH EPA 8330 B (10/06) 1,3-DINITROBENZENE (1,3-DNB) NH 
(1,3,5-TNB) 

EPA 8330 B (10/06) 2,4,6-TRINITROTOLUENE NH EPA 8330 B (10/06) 2,4-DINITROTOLUENE (2,4-DNT) NH 
(2,4,6-TNT) 

EPA 8330 B (10/06) 2,6-DiNITROTOLUENE (2,6-DNT) NH EPA 8330 B (10/06) 2-AMIN0-4,6-DINITROTOLUENE NH 
(2-AM-DNT) 

EPA8330 B (10/06) 2-NITROTOLUENE NH EPA 8330 B (10/06) 3-NITROTOLUENE NH 

EPA 8330 B (10/06) 4-AMIN0-2,6-DINITROTOLUENE NH EPA 8330 B (10/06) 4-NITROTOLUENE NH 
(4-AM-DNT) 

EPA 8330 B (10/06) METHYL-2,4,6-TRINITROPHENYLN NH EPA 8330 B (10/06) NITROBENZENE NH 
ITRAMINE (TETRYL) 

EPA 8330 B (10/06) NITROGLYCERIN NH EPA 8330 B (10/06) OCTAHYDR0-1,3,5,7-TETRANITRO NH 
-1,3,5,7-TETRAZOCINE (HMX) 

EPA 8330 B (10/06) RDX NH EPA 9038 1986 SULFATE NH 
(HEXAHYDR0-1,3,5-TRINITR0-1,3, 
5-TRIAZINE) 

EPA 9040 C (11/04) PH NH EPA 9056 (9/94) BROMIDE NH 

EPA 9056 (9/94) CHLORIDE NH EPA 9056 (9/94) NITRATE AS N NH 

EPA 9056 (9/94) NITRITE NH EPA 9056 (9/94) ORTHOPHOSPHATE ASP NH 

EPA 9056 (9/94) SULFATE NH EPA 9056 A 2/07 ORTHOPHOSPHATE AS P NH 

EPA 9065 1986 TOTAL PHENOLICS NH EPA 9251 (9/86) CHLORIDE NH 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

KATAHDIN ANAL YTICAl SERVICES, INC. 
600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

NON-POTABLE WATER 

Scope of Accreditation 

VE LAP Certificate No.: 2457 

Virginia laboratory ID: 460179 
Effective Date: September 15, 2013 
Expiration Date: September 14, 2014 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
SM 2120 B 1995 21st COLOR NH SM 2310 B 1998 20th ACIDITY, AS CAC03 NH 
ED ED 
SM 2320 B 1998 21st ALKALINITY AS CAC03 NH SM 2340 B-1997 1997 TOTAL HARDNESS AS CAC03 NH 
ED 
SM 2510 B 2005 21st CONDUCTIVITY NH SM 2540 B 2005 21st RESIDUE-TOT AL NH 
ED ED 
SM 2540 C 2005 21st RESIDUE-FILTERABLE (TDS) NH SM 2540 D 2005 21st RESIDUE-NONFIL TERABLE (TSS) NH 
ED ED 
SM 2540 F 1998 20th RESIDUE-SETTLEABLE NH SM 3500-CR D 1995 CHROMIUM VI NH 
ED 19th ED 
SM 4500-CL - E 2005 CHLORIDE NH SM 4500-F- C 2005 21st FLUORIDE NH 
21st ED ED 
SM 4500-NH3 H 1992 AMMONIA AS N NH SM 4500-N03- F 2005 NITRATE/NITRITE NH 
18th ED 21st 
SM 4500-N03- F 2005 NITRITEASN NH SM 4500-P E 1998 20th ORTHOPHOSPHATE ASP NH 
21st ED 
SM 4500-S2- E 1992 SULFIDE NH SM 4500-S03- B 2005 SULFITE-S03 NH 
18th ED 21st ED 
SM 5210 B 2005 21st CARBONACEOUSBOD,CBOD NH SM 5210 B-2001 2001 CARBONACEOUSBOD,CBOD NH 
ED 
SM 5310 B 2005 21st TOTAL ORGANIC CARBON NH SM 5540 C 2005 21st SURFACTANTS-MBAS NH 
ED ED 

SOLID AND CHEMICAL MATERIALS 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA 1010 A 2002 FLASHPOINT NH EPA 1311 1992 PREP: TOXICITY NH 

CHARACTERISTIC LEACHING 
PROCEDURE 

EPA 1312 1994 PREP: SYNTHETIC NH EPA 6010 C 2007 ALUMINUM NH 
PRECIPITATION LEACHING 
PROCEDURE 

EPA 6010 C 2007 ANTIMONY NH EPA 6010 C 2007 ARSENIC NH 

EPA 6010 C 2007 BARIUM NH EPA 6010 C 2007 BERYLLIUM NH 

EPA 6010 C 2007 BORON NH EPA 6010 C 2007 CADMIUM NH 

EPA 6010 C 2007 CALCIUM NH EPA 6010 C 2007 CHROMIUM NH 

EPA 6010 C 2007 COBALT NH EPA 6010 C 2007 COPPER NH 

:::PA 6010 C 2007 IRON NH EPA 6010 C 2007 LEAD NH 

:::PA 6010 C 2007 MAGNESIUM NH EPA 6010 C 2007 MANGANESE NH 

:::PA 6010 C 2007 NICKEL NH EPA 6010 C 2007 POTASSIUM NH 

:::PA 6010 C 2007 SELENIUM NH EPA 6010 C 2007 SILVER NH 

::PA6010C 2007 SODIUM NH EPA 6010 C 2007 STRONTIUM NH 

::PA 6010 C 2007 THALLIUM NH EPA 6010 C 2007 TIN NH 

::PA 6010 C 2007 TITANIUM NH EPA 6010 C 2007 VANADIUM NH 

::PA 6010 C 2007 ZINC NH EPA 6020 A (2/07) ALUMINUM NH 

::PA 6020 A (2/07) ANTIMONY NH EPA 6020 A (2/07) ARSENIC NH 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

Scope of Accreditation 

VELAP Certificate No.: 2457 

KATAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY Virginia Laboratory ID: 460119 
SCARBOROUGH, ME 04074 Effective Date: September 15, 2013 

Expiration Date: September 14, 2014 

SOLID AND CHEMICAL MATERIALS 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA 6020 A (2/07) BARIUM NH EPA 6020 A (2/07) BERYLLIUM NH 

EPA 6020 A (2/07) CADMIUM NH EPA 6020 A (2/07) CHROMIUM NH 

EPA 6020 A (2/07) COPPER NH EPA 6020 A (2/07) IRON NH 

EPA 6020 A (2/07) LEAD NH EPA 6020 A (2/07) MANGANESE NH 

EPA 6020 A (2/07) NICKEL NH EPA 6020 A (2/07) SELENIUM NH 

EPA 6020 A (2/07) SILVER NH EPA 6020 A (2/07) THALLIUM NH 

EPA 6020 A (2/07) ZINC NH EPA 7471 A 1994 MERCURY NH 

EPA 8015 C 2000 DIESEL RANGE ORGANICS (DRO) NH EPA 8015 C 2000 GASOLINE RANGE ORGANICS NH 
(GRO) 

EPA 8081 B (2/07) 4,4'-DDD NH EPA 8081 B (2/07) 4,4'-DDE NH 

EPA 8081 B (2/07) 4,4'-DDT NH EPA 8081 B (2/07) ALDRIN NH 

EPA 8081 B (2/07) ALPHA-BHC NH EPA 8081 B (2/07) ALPHA-CHLORDANE NH 
(ALPHA-HEXACHLOROCYCLOHEX [CIS-CHLORDANE] 
ANE) 

EPA 8081 B (2/07) BETA-BHC NH EPA 8081 B (2/07) CHLORDANE (TECH.) NH 
(BETA-HEXACHLOROCYCLOHEXA 
NE) 

EPA 8081 B (2/07) DELTA-BHC NH EPA 8081 B (2/07) DIELDRIN NH 

EPA 8081 B (2/07) ENDOSULFAN I NH EPA 8081 B (2/07) ENDOSULFAN II NH 

EPA 8081 B (2/07) ENDOSULFAN SULFATE NH EPA 8081 B (2/07) ENDRIN NH 

EPA 8081 B (2/07) ENDRIN ALDEHYDE NH EPA 8081 B (2/07) ENDRIN KETONE NH 

EPA 8081 B (2/07) GAMMA-BHC (LINDANE, NH EPA 8081 B (2/07) GAMMA-CHLORDANE NH 
GAMMA-HEXACHLOROCYCLOHEX [BETA-CHLORDANE, 
ANE) TRANS-CHLORDANE] 

EPA 8081 B (2/07) HEPTACHLOR NH EPA 8081 B (2/07) HEPTACHLOR EPOXIDE NH 

EPA 8081 B (2/07) METHOXYCHLOR NH EPA 8081 B (2/07) TOXAPHENE (CHLORINATED NH 
CAMPHENE) 

EPA 8082 A (2/07) 2,2' ,3,3' ,4,4',5,5' ,6-NONACHLOROBI NH EPA 8082 A (2/07) 2,2' ,3,3' ,4,4', 5-HEPT ACHLOROBIPH NH 
PHENYL (BZ-206) ENYL (BZ-170) 

EPA 8082 A (2/07) 2,2',3,4',5,5',6-HEPTACHLOROBIPH NH EPA 8082 A (2/07) 2,2' ,3,4,4' ,5' ,6-HEPTACHLOROBIPH NH 
ENYL (BZ-187) ENYL (BZ-183) 

EPA 8082 A (2/07) 2,2',3,4,4',5'-HEXACHLOROBIPHEN NH EPA 8082 A (2/07) 2,2' ,3,4,5'-PENTACHLOROBIPHEN NH 
YL (BZ-138) YL (BZ-87) 

EPA 8082 A (2/07) 2,2',3,4,5,5'-HEXACHLOROBIPHEN NH EPA 8082 A (2/07) 2,2',3,5'-TETRACHLOROBIPHENYL NH 
YL (BZ-141) (BZ-44) 

EPA 8082 A (2/07) 2,2',4,4',5,5'-HEXACHLOROBIPHEN NH EPA 8082 A (2/07) 2,2',4,5,5'-PENTACHLOROBIPHEN NH 
YL (BZ-153) YL (BZ-101) 

EPA 8082 A (2/07) 2,2',5,5'-TETRACHLOROBIPHENYL NH EPA 8082 A (2/07) 2,2' ,5-TRICHLOROBIPHENYL NH 
(BZ-52) (BZ-18) 

EPA 8082 A (2/07) 2,3' ,4,4'-TETRACHLOROBIPHENYL NH EPA 8082 A (2/07) AROCLOR-1016 (PCB-1016) NH 
(BZ-66) 

EPA 8082 A (2/07) AROCLOR-1221 (PCB-1221) NH EPA 8082 A (2/07) AROCLOR-1232 (PCB-1232) NH 

EPA 8082 A (2/07) AROCLOR-1242 (PCB-1242) NH EPA 8082 A (2/07) AROCLOR-1248 (PCB-1248) NH 

EPA 8082 A (2/07) AROCLOR-1254 (PCB-1254) NH EPA 8082 A (2/07) AROCLOR-1260 (PCB-1260) NH 

EPA8151A (12/96) 2,4,5-T NH EPA 8151 A (12/96) 2,4-D NH 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

KA TAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

SOLID AND CHEMICAL MATERIALS 

Scope of Accreditation 

VE LAP Certificate No.: 2457 

Virginia laboratory ID: 460179 
Effective Date: September 15, 2013 
Expiration Date: September 14, 2014 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA 8151 A (12/96) 2,4-DB NH EPA 8151 A (12/96) DALAPON NH 

EPA 8151 A (12/96) DI CAMBA NH EPA 8151 A (12/96) DICHLOROPROP (DICHLORPROP) NH 

EPA 8151 A (12/96) DINOS EB NH EPA 8151 A (12/96) MCPA NH 
(2-SEC-BUTYL-4,6-DINITROPHENO 
L, DNBP) 

EPA 8151 A (12/96) MCPP NH EPA 8151 A (12/96) SILVEX (2,4,5-TP) NH 

EPA 8260 B 1996 1, 1, 1,2-TETRACHLOROETHANE NH EPA 8260 B 1996 1, 1, 1-TRICHLOROETHANE NH 

EPA 8260 B 1996 1, 1,2,2-TETRACHLOROETHANE NH EPA 8260 B 1996 1, 1,2-TRICHLOROETHANE NH 

EPA8260B 1996 1, 1-DICHLOROETHANE NH EPA 8260 B 1996 1, 1-DICHLOROETHYLENE NH 

EPA 8260 B 1996 1, 1-DICHLOROPROPENE NH EPA 8260 B 1996 1,2,3-TRICHLOROBENZENE NH 

EPA 8260 B 1996 1,2,3-TRICHLOROPROPANE NH EPA 8260 B 1996 1,2,4-TRICHLOROBENZENE NH 

EPA 8260 B 1996 1,2,4-TRIMETHYLBENZENE NH EPA 8260 B 1996 1,2-DIBROM0-3-CHLOROPROPAN NH 
E (DBCP) 

EPA 8260 B 1996 1,2-DIBROMOETHANE (EDB, NH EPA 8260 B 1996 1,2-DICHLOROBENZENE NH 
ETHYLENE DIBROMIDE) 

EPA 8260 B 1996 1,2-DICHLOROETHANE NH EPA 8260 B 1996 1,2-DICHLOROPROPANE NH 
(ETHYLENE DICHLORIDE) 

EPA8260 B 1996 1,3,5-TRIMETHYLBENZENE NH EPA 8260 B 1996 1,3-DICHLOROBENZENE NH 

EPA8260 B 1996 1,3-DICHLOROPROPANE NH EPA 8260 B 1996 1,4-DICHLOROBENZENE NH 

EPA 8260 B 1996 1,4-DIOXANE (1,4- NH EPA 8260 B 1996 2,2-DICHLOROPROPANE NH 
DIETHYLENEOXIDE) 

EPA 8260 B 1996 2-BUTANONE (METHYL ETHYL NH EPA 8260 B 1996 2-CHLOROETHYL VINYL ETHER NH 
KETONE, MEK) 

EPA8260 B 1996 2-CHLOROTOLUENE NH EPA 8260 B 1996 2-HEXANONE NH 

EPA8260 B 1996 4-ISOPROPYL TOLUENE NH EPA 8260 B 1996 4-METHYL-2-PENT ANONE (MIBK) NH 
(P-CYMENE) 

EPA8260 B 1996 ACETONE NH EPA 8260 B 1996 ACETONITRILE NH 

EPA8260 B 1996 ACROLEIN (PROPENAL) NH EPA 8260 B 1996 ACRYLONITRILE NH 

EPA8260 B 1996 ALL YL CHLORIDE NH EPA 8260 B 1996 BENZENE NH 
(3-CHLOROPROPENE) 

EPA 8260 B 1996 BROMOBENZENE NH EPA 8260 B 1996 BROMOCHLOROMETHANE NH 

EPA8260 B 1996 BROMODICHLOROMETHANE NH EPA 8260 B 1996 BROMOFORM NH 

EPA8260 B 1996 CARBON DISULFIDE NH EPA 8260 B 1996 CARBON TETRACHLORIDE NH 

EPA8260 B 1996 CHLOROBENZENE NH EPA 8260 B 1996 CHLORODIBROMOMETHANE NH 

EPA8260 B 1996 CHLOROETHANE(ETHYL NH EPA 8260 B 1996 CHLOROFORM NH 
CHLORIDE) 

EPA8260 B 1996 CHLOROPRENE NH EPA 8260 B 1996 CIS-1,2-DICHLOROETHYLENE NH 
(2-CHLOR0-1,3-BUTADIENE) 

EPA8260B 1996 CIS-1,3-DICHLOROPROPENE NH EPA 8260 B 1996 DIBROMOMETHANE (METHYLENE NH 
BROMIDE) 

EPA8260 B 1996 DICHLORODIFLUOROMETHANE NH EPA 8260 B 1996 DIETHYL ETHER NH 
(FREON-12) 

EPA8260 B 1996 ETHYL METHACRYLATE NH EPA 8260 B 1996 ETHYLBENZENE NH 

EPA8260 B 1996 HEXACHLOROBUTADIENE NH EPA 8260 B 1996 IODOMETHANE (METHYL IODIDE) NH 
(1,3-HEXACHLOROBUTADIENE) 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

KATAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

SOLID AND CHEMICAL MATERIALS 

Scope of Accreditation 

VELAP Certificate No.: 2457 

Virginia Laboratory ID: 460179 
Effective Date: September 15, 2013 
Expiration Date: September 14, 2014 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA 8260 B 1996 ISOBUTYL ALCOHOL NH EPA 8260 B 1996 ISOPROPYLBENZENE NH 

(2-METHYL-1-PROPANOL) 

EPA 8260 B 1996 METHACRYLONITRILE NH EPA 8260 B 1996 METHYL BROMIDE NH 
(BROMOMETHANE) 

EPA 8260 B 1996 METHYL CHLORIDE NH EPA 8260 B 1996 METHYL METHACRYLATE NH 
(CHLOROMETHANE) 

EPA 8260 B 1996 METHYL TERT-BUTYL ETHER NH EPA 8260 B 1996 METHYLENE CHLORIDE NH 
(MTBE) (DICHLOROMETHANE) 

EPA8260 B 1996 N-BUTYLBENZENE NH EPA 8260 B 1996 N-PROPYLBENZENE NH 

EPA8260 B 1996 NAPHTHALENE NH EPA 8260 B 1996 PENTACHLOROETHANE NH 

EPA8260 B 1996 PROPIONITRILE (ETHYL NH EPA 8260 B 1996 SEC-BUTYLBENZENE NH 
CYANIDE) 

EPA 8260 B 1996 STYRENE NH EPA 8260 B 1996 TERT-BUTYL ALCOHOL NH 

EPA 8260 B 1996 TERT-BUTYLBENZENE NH EPA 8260 B 1996 TETRACHLOROETHENE NH 
(PERCHLOROETHENE) 

EPA8260B 1996 TOLUENE NH EPA 8260 B 1996 TRANS-1,2-DICHLOROETHENE NH 

EPA8260 B 1996 TRANS-1,3-DICHLOROPROPENE NH EPA 8260 B 1996 TRANS-1,4-DICHLOR0-2-BUTENE NH 

EPA8260B 1996 TRICHLOROETHENE NH EPA 8260 B 1996 TRICHLOROFLUOROMETHANE NH 
(TRICHLOROETHYLENE) (FLUOROTRICHLOROMETHANE, 

FREON 11) 

EPA 8260 B 1996 VINYL ACETATE NH EPA8260B 1996 VINYL CHLORIDE NH 

EPA8260B 1996 XYLENE (TOTAL) NH EPA8260 B- Dl-ISOPROPYLETHER (DIPE, NH 
EXTENDED 1996 ISOPROPYL ETHER) 

EPA8260 B- ETHYL-T-BUTYLETHER NH EPA8260 B- T-AMYLMETHYLETHER (TAME) NH 
EXTENDED 1996 (2-ETHOXY-2-METHYLPROPANE, EXTENDED 1996 

ETBE) 

EPA 8260 C 2006 1, 1, 1 ,2-TETRACHLOROETHANE NH EPA 8260 C 2006 1, 1, 1-TRICHLOROETHANE NH 

EPA8260 C 2006 1, 1,2,2-TETRACHLOROETHANE NH EPA 8260 C 2006 1, 1,2-TRICHLOROETHANE NH 

EPA 8260 C 2006 1, 1-DICHLOROETHANE NH EPA 8260 C 2006 1, 1-DICHLOROETHYLENE NH 

EPA 8260 C 2006 1, 1-DICHLOROPROPENE NH EPA 8260 C 2006 1,2,3-TRICHLOROBENZENE NH 

EPA 8260 C 2006 1,2,3-TRICHLOROPROPANE NH EPA 8260 C 2006 1,2,4-TRICHLOROBENZENE NH 

EPA 8260 C 2006 1,2,4-TRIMETHYLBENZENE NH EPA 8260 C 2006 1,2-DIBROM0-3-CHLOROPROPAN NH 
E (DBCP) 

EPA 8260 C 2006 1,2-DIBROMOETHANE (EDB, NH EPA 8260 C 2006 1,2-DICHLOROBENZENE NH 
ETHYLENE DIBROMIDE) 

EPA 8260 C 2006 1,2-DICHLOROETHANE NH EPA 8260 C 2006 1,2-DICHLOROPROPANE NH 
(ETHYLENE DICHLORIDE) 

EPA 8260 C 2006 1,3,5-TRIMETHYLBENZENE NH EPA 8260 C 2006 1,3-DICHLOROBENZENE NH 

EPA 8260 C 2006 1,3-DICHLOROPROPANE NH EPA 8260 C 2006 1,4-DICHLOROBENZENE NH 

EPA 8260 C 2006 1,4-DIOXANE (1,4- NH EPA 8260 C 2006 2,2-DICHLOROPROPANE NH 
DIETHYLENEOXIDE) 

EPA8260 C 2006 2-BUTANONE (METHYL ETHYL NH EPA 8260 C 2006 2-CHLOROETHYL VINYL ETHER NH 
KETONE, MEK) 

EPA 8260 C 2006 2-CHLOROTOLUENE NH EPA 8260 C 2006 2-HEXANONE NH 

EPA 8260 C 2006 4-ISOPROPYL TOLUENE NH EPA 8260 C 2006 ACETONE NH 
(P-CYMENE) 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

KATAHDIN ANAL YTICAl SERVICES, INC. 
600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

SOLID AND CHEMICAL MATERIALS 

Scope of Accreditation 

VELAP Certificate No.: 2457 

Virginia laboratory ID: 460179 
Effective Date: September 15, 2013 
Expiration Date: September 14, 2014 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA 8260 C 2006 ACETONITRILE NH EPA 8260 C 2006 ACROLEIN (PROPENAL) NH 

EPA 8260 C 2006 ACRYLONITRILE NH EPA 8260 C 2006 BENZENE NH 

EPA 8260 C 2006 BROMOBENZENE NH EPA 8260 C 2006 BROMOCHLOROMETHANE NH 

EPA 8260 C 2006 BROMODICHLOROMETHANE NH EPA 8260 C 2006 BROMOFORM NH 

EPA 8260 C 2006 CARBON DISULFIDE NH EPA 8260 C 2006 CARBON TETRACHLORIDE NH 

EPA 8260 C 2006 CHLOROBENZENE NH EPA 8260 C 2006 CHLOROFORM NH 

EPA 8260 C 2006 CHLOROPRENE NH EPA 8260 C 2006 CIS-1,2-DICHLOROETHYLENE NH 
(2-CHLOR0-1,3-BUTADIENE) 

EPA 8260 C 2006 CIS-1,3-DICHLOROPROPENE NH EPA 8260 C 2006 DIBROMOMETHANE (METHYLENE NH 
BROMIDE) 

EPA 8260 C 2006 DICHLORODIFLUOROMETHANE NH EPA 8260 C 2006 ETHYL METHACRYLATE NH 
(FREON-12) 

EPA 8260 C 2006 ETHYL-T-BUTYLETHER NH EPA 8260 C 2006 ETHYLBENZENE NH 
(2-ETHOXY-2-METHYLPROPANE, 
ETBE) 

EPA 8260 C 2006 HEXACHLOROBUTADIENE NH EPA 8260 C 2006 IODOMETHANE (METHYL IODIDE) NH 
(1,3-HEXACHLOROBUTADIENE) 

EPA 8260 C 2006 ISOBUTYL ALCOHOL NH EPA 8260 C 2006 ISOPROPYL ALCOHOL NH 
(2-METHYL-1-PROPANOL) (2-PROPANOL, ISOPROPANOL) 

EPA 8260 C 2006 METHACRYLONITRILE NH EPA 8260 C 2006 METHYL BROMIDE NH 
(BROMOMETHANE) 

EPA 8260 C 2006 METHYL CHLORIDE NH EPA 8260 C 2006 METHYLMETHACRYLATE NH 
(CHLOROMETHANE) 

EPA 8260 C 2006 METHYL TERT-BUTYL ETHER NH EPA 8260 C 2006 METHYLENE CHLORIDE NH 
(MTBE) (DICHLOROMETHANE) 

EPA 8260 C 2006 N-BUTYLBENZENE NH EPA 8260 C 2006 NAPHTHALENE NH 

EPA 8260 C 2006 PENTACHLOROETHANE NH EPA 8260 C 2006 PROPIONITRILE (ETHYL NH 
CYANIDE) 

EPA 8260 C 2006 PYRIDINE NH EPA 8260 C 2006 SEC-BUTYLBENZENE NH 

EPA 8260 C 2006 STYRENE NH EPA 8260 C 2006 TERT-BUTYL ALCOHOL NH 

EPA 8260 C 2006 TERT-BUTYLBENZENE NH EPA 8260 C 2006 TETRACHLOROETHENE NH 
(PERCHLOROETHENE) 

EPA 8260 C 2006 TOLUENE NH EPA 8260 C 2006 TRANS-1,2-DICHLOROETHENE NH 

EPA 8260 C 2006 TRANS-1,3-DICHLOROPROPENE NH EPA 8260 C 2006 TRICHLOROETHENE NH 
(TRICHLOROETHYLENE) 

EPA 8260 C 2006 TRICHLOROFLUOROMETHANE NH EPA 8260 C 2006 VINYL ACETATE NH 
(FLUOROTRICHLOROMETHANE, 
FREON 11) 

EPA 8260 C 2006 VINYL CHLORIDE NH EPA 8260 C 2006 XYLENE (TOTAL) NH 

EPA8260 C- Dl-ISOPROPYLETHER (DIPE, NH EPA 8260 C- TETRAHYDROFURAN(THF) NH 
EXTENDED 2006 ISOPROPYL ETHER) EXTENDED 2006 
EPA 8270 C 1996 1,2,4-TRICHLOROBENZENE NH EPA 8270 C 1996 1,2-DICHLOROBENZENE NH 

EPA 8270 C 1996 1,2-DIPHENYLHYDRAZINE NH EPA 8270 C 1996 1,3,5-TRINITROBENZENE NH 
(1,3,5-TNB) 

EPA 8270 C 1996 1,3-DICHLOROBENZENE NH EPA 8270 C 1996 1,4-DICHLOROBENZENE NH 

EPA 8270 C 1996 1,4-NAPHTHOQUINONE NH EPA 8270 C 1996 1,4-PHENYLENEDIAMINE NH 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 
Department of General Services 

Division of Consolidated Laboratory Services 

KATAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

SOLID AND CHEMICAL MATERIALS 

Scope of Accreditation 

VELAP Certificate No.: 2457 

Virginia Laboratory ID: 460179 
Effective Date: September 15, 2013 
Expiration Date: September 14, 2014 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA 8270 C 1996 1-NAPHTHYLAMINE NH EPA 8270 C 1996 2,3,4,6-TETRACHLOROPHENOL NH 

EPA 8270 C 1996 2,4,5-TRICHLOROPHENOL NH EPA 8270 C 1996 2,4,6-TRICHLOROPHENOL NH 

EPA 8270 C 1996 2,4-DICHLOROPHENOL NH EPA 8270 C 1996 2,4-DIMETHYLPHENOL NH 

EPA 8270 C 1996 2,4-DINITROPHENOL NH EPA 8270 C 1996 2,4-DINITROTOLUENE (2,4-DNT) NH 

EPA 8270 C 1996 2,6-DICHLOROPHENOL NH EPA 8270 C 1996 2,6-DINITROTOLUENE (2,6-DNT) NH 

EPA 8270 C 1996 2-ACETYLAMINOFLUORENE NH EPA 8270 C 1996 2-CHLORONAPHTHALENE NH 

EPA 8270 C 1996 2-CHLOROPHENOL NH EPA 8270 C 1996 2-METHYL-4,6-DINITROPHENOL NH 
( 4, 6-DINITR0-2-METHYLPHENOL) 

EPA8270C 1996 2-METHYLNAPHTHALENE NH EPA 8270 C 1996 2-METHYLPHENOL (0-CRESOL) NH 

EPA 8270 C 1996 2-NAPHTHYLAMINE NH EPA 8270 C 1996 2-NITROANILINE NH 

EPA 8270 C 1996 2-NITROPHENOL NH EPA 8270 C 1996 2-PICOLINE (2-METHYLPYRIDINE) NH 

EPA 8270 C 1996 3,3'-DICHLOROBENZIDINE NH EPA 8270 C 1996 3,3'-DIMETHYLBENZIDINE NH 

EPA 8270 C 1996 3-METHYLCHOLANTHRENE NH EPA 8270 C 1996 3-NITROANILINE NH 

EPA 8270 C 1996 4-AMINOBIPHENYL NH EPA 8270 C 1996 4-BROMOPHENYL PHENYL NH 
ETHER 

EPA8270 C 1996 4-CHLOR0-3-METHYLPHENOL NH EPA 8270 C 1996 4-CHLOROANILINE NH 

EPA 8270 C 1996 4-CHLOROPHENYL NH EPA 8270 C 1996 4-DIMETHYL AMINOAZOBENZENE NH 
PHENYLETHER 

EPA8270 C 1996 4-METHYLPHENOL (P-CRESOL) NH EPA 8270 C 1996 4-NITROANILINE NH 

EPA8270 C 1996 4-NITROPHENOL NH EPA 8270 C 1996 5-NITR0-0-TOLUIDINE NH 

EPA 8270 C 1996 7, 12-DIMETHYLBENZ(A) NH EPA 8270 C 1996 A-A-DIMETHYLPHENETHYLAMINE NH 
ANTHRACENE 

EPA 8270 C 1996 ACENAPHTHENE NH EPA 8270 C 1996 ACENAPHTHYLENE NH 

EPA 8270 C 1996 ACETOPHENONE NH EPA 8270 C 1996 ANILINE NH 

EPA8270C 1996 ANTHRACENE NH EPA 8270 C 1996 ARAMITE NH 

EPA 8270 C 1996 BENZIDINE NH EPA 8270 C 1996 BENZO(A)ANTHRACENE NH 

EPA 8270 C 1996 BENZO(A)PYRENE NH EPA 8270 C 1996 BENZO(G,H,l)PERYLENE NH 

EPA 8270 C 1996 BENZO(K)FLUORANTHENE NH EPA 8270 C 1996 BENZOIC ACID NH 

EPA8270 C 1996 BENZO[B]FLUORANTHENE NH EPA 8270 C 1996 BENZYL ALCOHOL NH 

EPA 8270 C 1996 BIS(2-CHLOROETHOXY)METHANE NH EPA 8270 C 1996 BIS(2-CHLOROETHYL) ETHER NH 

EPA8270C 1996 BIS(2-CHLOROISOPROPYL) NH EPA 8270 C 1996 BIS(2-ETHYLHEXYL) PHTHALATE NH 
ETHER (Dl(2-ETHYLHEXYL)PHTHALA TE), 

(DEHP) 
EPA8270C 1996 BUTYLBENZYLPHTHALATE NH EPA 8270 C 1996 CH RYS ENE NH 

EPA 8270 C 1996 Dl-N-BUTYL PHTHALATE NH EPA 8270 C 1996 Dl-N-OCTYL PHTHALATE NH 

EPA 8270 C 1996 DIALLATE NH EPA 8270 C 1996 DIBENZO(A,H) ANTHRACENE NH 

EPA 8270 C 1996 DIBENZOFURAN NH EPA 8270 C 1996 DIETHYL PHTHALATE NH 

EPA 8270 C 1996 DIMETHOATE NH EPA 8270 C 1996 DIMETHYL PHTHALATE NH 

EPA 8270 C 1996 DINOS EB NH EPA 8270 C 1996 ETHYL METHANESULFONATE NH 
(2-SEC-BUTYL-4,6-DINITROPHENO 
L, DNBP) 

EPA8270 C 1996 FAM PH UR NH EPA 8270 C 1996 FLUORANTHENE NH 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

KATAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

SOLID AND CHEMICAL MATERIALS 

Scope of Accreditation 

VELAP Certificate No.: 2457 

Virginia Laboratory ID: 460179 
Effective Date: September 15, 2013 
Expiration Date: September 14, 2014 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA 8270 C 1996 FLUORENE NH EPA 8270 C 1996 HEXACHLOROBENZENE NH 

EPA 8270 C 1996 HEXACHLOROBUTADIENE NH EPA 8270 C 1996 HEXACHLOROCYCLOPENTADIEN NH 
(1,3-HEXACHLOROBUTADIENE) E 

EPA 8270 C 1996 HEXACHLOROETHANE NH EPA 8270 C 1996 HEXACHLOROPROPENE NH 

EPA 8270 C 1996 INDEN0(1,2,3-CD) PYRENE NH EPA 8270 C 1996 ISODRIN NH 

EPA 8270 C 1996 ISOPHORONE NH EPA 8270 C 1996 ISOSAFROLE NH 

EPA8270C 1996 KE PONE NH EPA 8270 C 1996 METHAPYRILENE NH 

EPA 8270 C 1996 METHYLMETHANESULFONATE NH EPA 8270 C 1996 METHYL PARATHION NH 
(PARATHION, METHYL) 

EPA 8270 C 1996 N-NITROSO-Dl-N-BUTYLAMINE NH EPA 8270 C 1996 N-NITROSODl-N-PROPYLAMINE NH 

EPA 8270 C 1996 N-NITROSODIETHYLAMINE NH EPA 8270 C 1996 N-NITROSODIMETHYLAMINE NH 

EPA 8270 C 1.996 N-NITROSOMETHYLETHYLAMINE NH EPA 8270 C 1996 N-NITROSOMORPHOLINE NH 

EPA 8270 C 1996 N-NITROSOPIPERIDINE NH EPA 8270 C 1996 N-NITROSOPYRROLIDINE NH 

EPA 8270 C 1996 NAPHTHALENE NH EPA 8270 C 1996 NITROBENZENE NH 

EPA 8270 C 1996 NITROQUINOLINE-1-0XIDE NH EPA 8270 C 1996 0,0,0-TRIETHYL NH 
PHOSPHOROTHIOATE 

EPA 8270 C 1996 0-TOLUIDINE (2-METHYLANILINE) NH EPA 8270 C 1996 PENTACHLOROBENZENE NH 

EPA8270C 1996 PENTACHLORONITROBENZENE NH EPA 8270 C 1996 PENTACHLOROPHENOL NH 

EPA 8270 C 1996 PHENACETIN NH EPA 8270 C 1996 PHENANTHRENE NH 

EPA 8270 C 1996 PHENOL NH EPA 8270 C 1996 PRONAMIDE (KERB) NH 

EPA 8270 C 1996 PYRE NE NH EPA 8270 C 1996 SAFROLE NH 

EPA 8270 C 1996 SULFOTEPP(TETRAETHYL NH EPA 8270 C 1996 THIONAZIN (ZINOPHOS) NH 
DITHIOPYROPHOSPHATE) 

EPA 8270 D (2/07) 1,2,4,5-TETRACHLOROBENZENE NH EPA 8270 D (2/07) 1,2,4-TRICHLOROBENZENE NH 

EPA 8270 D (2/07) 1,2-DICHLOROBENZENE NH EPA 8270 D (2/07) 1,2-DIPHENYLHYDRAZINE NH 

EPA 8270 D (2/07) 1,3,5-TRINITROBENZENE NH EPA 8270 D (2/07) 1,3-DICHLOROBENZENE NH 
(1,3,5-TNB) 

EPA 8270 D (2/07) 1,4-DICHLOROBENZENE NH EPA 8270 D (2/07) 1,4-NAPHTHOQUINONE NH 

EPA 8270 D (2/07) 1,4-PHENYLENEDIAMINE NH EPA 8270 D (2/07) 1-NAPHTHYLAMINE NH 

EPA 8270 D (2107) 2,3,4,6-TETRACHLOROPHENOL NH EPA 8270 D (2/07) 2,4,5-TRICHLOROPHENOL NH 

EPA 8270 D (2/07) 2,4,6-TRICHLOROPHENOL NH EPA 8270 D (2/07) 2,4-DICHLOROPHENOL NH 

EPA 8270 D (2/07) 2,4-DIMETHYLPHENOL NH EPA 8270 D (2/07) 2,4-DINITROPHENOL NH 

EPA 8270 D (2/07) 2,4-DINITROTOLUENE (2,4-DNT) NH EPA 8270 D (2/07) 2,6-DICHLOROPHENOL NH 

EPA 8270 D (2/07) 2,6-DINITROTOLUENE (2,6-DNT) NH EPA 8270 D (2/07) 2-ACETYLAMINOFLUORENE NH 

EPA 8270 D (2/07) 2-CHLORONAPHTHALENE NH EPA 8270 D (2/07) 2-CHLOROPHENOL NH 

EPA 8270 D (2/07) 2-METHYL-4,6-DINITROPHENOL NH EPA 8270 D (2/07) 2-METHYLNAPHTHALENE NH 
(4,6-DINITR0-2-METHYLPHENOL) 

EPA 8270 D (2/07) 2-METHYLPHENOL (0-CRESOL) NH EPA 8270 D (2/07) 2-NAPHTHYLAMINE NH 

EPA 8270 D (2/07) 2-NITROANILINE NH EPA 8270 D (2/07) 2-NITROPHENOL NH 

EPA 8270 D (2/07) 2-PICOLINE (2-METHYLPYRIDINE) NH EPA 8270 D (2/07) 3,3'-DICHLOROBENZIDINE NH 

EPA 8270 D (2/07) 3,3'-DIMETHYLBENZIDINE NH EPA 8270 D (2/07) 3-METHYLCHOLANTHRENE NH 

EPA 8270 D (2/07) 3-NITROANILINE NH EPA 8270 D (2/07) 4-AMINOBIPHENYL NH 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

KATAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

SOLID AND CHEMICAL MATERIALS 

Scope of Accreditation 

VELAP Certificate No.: 2457 

Virginia laboratory ID: 460179 
Effective Date: September 15, 2013 
Expiration Date: September 14, 2014 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA 8270 D (2/07) 4-BROMOPHENYL PHENYL NH EPA 8270 D (2/07) 4-CHLOR0-3-METHYLPHENOL NH 

ETHER 
EPA 8270 D (2/07) 4-CHLOROANILINE NH EPA 8270 D (2/07) 4-CHLOROPHENYL NH 

PHENYLETHER 
EPA 8270 D (2/07) 4-DIMETHYL AMINOAZOBENZENE NH EPA 8270 D (2/07) 4-METHYLPHENOL (P-CRESOL) NH 

EPA 8270 D (2/07) 4-NITROANILINE NH EPA 8270 D (2/07) 4-NITROPHENOL NH 

EPA 8270 D (2/07) 5-NITR0-0-TOLUIDINE NH EPA 8270 D (2/07) 7, 12-DIMETHYLBENZ(A) NH 
ANTHRACENE 

EPA 8270 D (2/07) A-A-DIMETHYLPHENETHYLAMINE NH EPA 8270 D (2/07) ACENAPHTHENE NH 

EPA 8270 D (2/07) ACENAPHTHYLENE NH EPA 8270 D (2/07) ACETOPHENONE NH 

EPA 8270 D (2/07) ANILINE NH EPA 8270 D (2107) ANTHRACENE NH 

EPA 8270 D (2/07) ARAMITE NH EPA 8270 D (2/07) BENZI DINE NH 

EPA 8270 D (2/07) BENZO(A)ANTHRACENE NH EPA 8270 D (2/07) BENZO(A)PYRENE NH 

EPA 8270 D (2/07) BENZO(G,H,l)PERYLENE NH EPA 8270 D (2/07) BENZO(K)FLUORANTHENE NH 

EPA 8270 D (2/07) BENZOIC ACID NH EPA 8270 D (2/07) BENZO[B]FLUORANTHENE NH 

EPA 8270 D (2/07) BENZYL ALCOHOL NH EPA 8270 D (2/07) BIS(2-CHLOROETHOXY)METHANE NH 

EPA 8270 D (2/07) BIS(2-CHLOROETHYL) ETHER NH EPA 8270 D (2/07) BIS(2-CHLOROISOPROPYL) NH 
ETHER 

EPA 8270 D (2/07) BIS(2-ETHYLHEXYL) PHTHALA TE NH EPA 8270 D (2/07) BUTYLBENZYLPHTHALATE NH 
(01(2-ETHYLHEXYL)PHTHALA TE), 
(DEHP) 

EPA 8270 D (2/07) CHRYSENE NH EPA 8270 D (2/07) Dl-N-BUTYL PHTHALA TE NH 

EPA 8270 D (2/07) 01-N-OCTYL PHTHALA TE NH EPA 8270 D (2/07) DIALLATE NH 

EPA 8270 D (2/07) DIBENZO(A,H) ANTHRACENE NH EPA 8270 D (2/07) DIBENZOFURAN NH 

EPA 8270 D (2/07) DIETHYL PHTHALATE NH EPA 8270 D (2/07) DIMETHOATE NH 

EPA 8270 D (2/07) DIMETHYL PHTHALA TE NH EPA 8270 D (2/07) DINOS EB NH 
(2-SEC-BUTYL-4,6-DINITROPHENO 
L, DNBP) 

EPA 8270 D (2/07) ETHYLMETHANESULFONATE NH EPA 8270 D (2/07) FAMPHUR NH 

EPA 8270 D (2107) FLUORANTHENE NH EPA 8270 D (2/07) FLUORENE NH 

EPA 8270 D (2/07) HEXACHLOROBENZENE NH EPA 8270 D (2/07) HEXACHLOROBUTADIENE NH 
(1,3-HEXACHLOROBUTADIENE) 

EPA 8270 D (2/07) HEXACHLOROCYCLOPENTADIEN NH EPA 8270 D (2/07) HEXACHLOROETHANE NH 
E 

EPA 8270 D (2/07) HEXACHLOROPROPENE NH EPA 8270 D (2/07) INDEN0(1,2,3-CD) PYRENE NH 

EPA 8270 D (2/07) ISODRIN NH EPA 8270 D (2/07) ISOPHORONE NH 

EPA 8270 D (2/07) ISOSAFROLE NH EPA 8270 D (2/07) KEPONE NH 

EPA 8270 D (2/07) METHAPYRILENE NH EPA 8270 D (2/07) METHYLMETHANESULFONATE NH 

EPA 8270 D (2/07) METHYL PARATHION NH EPA 8270 D (2107) N-NITROSO-Dl-N-BUTYLAMINE NH 
(PARATHION, METHYL) 

EPA 8270 D (2/07) N-NITROSODl-N-PROPYLAMINE NH EPA 8270 D (2/07) N-NITROSODIETHYLAMINE NH 

EPA 8270 D (2/07) N-NITROSODIMETHYLAMINE NH EPA 8270 D (2/07) N-NITROSOMETHYLETHYLAMINE NH 

EPA 8270 D (2/07) N-NITROSOMORPHOLINE NH EPA 8270 D (2/07) N-NITROSOPIPERIDINE NH 

EPA 8270 D (2/07) N-NITROSOPYRROLIDINE NH EPA 8270 D (2/07) NAPHTHALENE NH 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 

Page 20 of 22 



Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

KATAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

SOLID AND CHEMICAL MATERIALS 

Scope of Accreditation 

VELAP Certificate No.: 2457 

Virginia Laboratory ID: 460179 
Effective Date: September 15, 2013 
Expiration Date: September 14, 2014 

METHOD ANALYTE PRIMARY METHOD ANALYTE PRIMARY 
EPA 8270 D (2/07) NITROBENZENE NH EPA 8270 D (2/07) NITROQUINOLINE-1-0XIDE NH 

EPA 8270 D (2/07) 0,0,0-TRIETHYL NH EPA 8270 D (2/07) 0-TOLUIDINE (2-METHYLANILINE) NH 
PHOSPHOROTHIOATE 

EPA 8270 D (2/07) PENTACHLOROBENZENE NH EPA 8270 D (2/07) PENTACHLORONITROBENZENE NH 

EPA 8270 D (2/07) PENTACHLOROPHENOL NH EPA 8270 D (2/07) PHENACETIN NH 

EPA 8270 D (2/07) PHENANTHRENE NH EPA 8270 D (2/07) PHENOL NH 

EPA 8270 D (2/07) PHORATE NH EPA 8270 D (2/07) PRONAMIDE (KERB) NH 

EPA 8270 D (2/07) PYRE NE NH EPA 8270 D (2/07) SAFROLE NH 

EPA 8270 D (2/07) SULFOTEPP(TETRAETHYL NH EPA 8270 D (2/07) THIONAZIN (ZINOPHOS) NH 
DITHIOPYROPHOSPHATE) 

EPA 8330 (9/94) 1,3,5-TRINITROBENZENE NH EPA 8330 (9/94) 1,3-DINITROBENZENE (1,3-DNB) NH 
(1,3,5-TNB) 

EPA 8330 (9/94) 2,4,6-TRINITROTOLUENE NH EPA 8330 (9/94) 2,4-DINITROTOLUENE (2,4-DNT) NH 
(2,4,6-TNT) 

EPA 8330 (9/94) 2,6-DINITROTOLUENE (2,6-DNT) NH EPA 8330 (9/94) 2-AMIN0-4,6-DINITROTOLUENE NH 
(2-AM-DNT) 

EPA 8330 (9/94) 2-NITROTOLUENE NH EPA 8330 (9/94) 3-NITROTOLUENE NH 

EPA 8330 (9/94) 4-AMIN0-2,6-DINITROTOLUENE NH EPA 8330 (9/94) 4-NITROTOLUENE NH 
(4-AM-DNT) 

EPA 8330 (9/94) METHYL-2,4,6-TRINITROPHENYLN NH EPA 8330 (9/94) NITROBENZENE NH 
ITRAMINE (TETRYL) 

EPA 8330 (9/94) NITROGLYCERIN NH EPA 8330 (9/94) OCTAHYDR0-1,3,5,7-TETRANITRO NH 
-1,3,5,7-TETRAZOCINE (HMX) 

EPA 8330 (9/94) RDX NH EPA 8330 B (10/06) 1,3,5-TRINITROBENZENE NH 
(HEXAHYDR0-1,3,5-TRINITR0-1,3, (1,3,5-TNB) 
5-TRIAZINE) 

EPA 8330 B (10/06) 1,3-DINITROBENZENE (1,3-DNB) NH EPA 8330 B (10/06) 2,4,6-TRINITROTOLUENE NH 
(2,4,6-TNT) 

EPA 8330 B (10/06) 2,4-DINITROTOLUENE (2,4-DNT) NH EPA 8330 B (10/06) 2,6-DINITROTOLUENE (2,6-DNT) NH 

EPA8330 B (10/06) 2-AMIN0-4,6-DINITROTOLUENE NH EPA 8330 B (10/06) 2-NITROTOLUENE NH 
(2-AM-DNT) 

EPA8330 B (10/06) 3-NITROTOLUENE NH EPA 8330 B (10/06) 4-AMIN0-2,6-DINITROTOLUENE NH 
(4-AM-DNT) 

EPA8330 B (10/06) 4-NITROTOLUENE NH EPA 8330 B (10/06) METHYL-2,4,6-TRINITROPHENYLN NH 
ITRAMINE (TETRYL) 

EPA8330 B (10/06) NITROBENZENE NH EPA 8330 B (10/06) NITROGLYCERIN NH 

EPA8330B (10/06) OCTAHYDR0-1,3,5,7-TETRANITRO NH EPA 8330 B (10/06) ROX NH 
-1,3,5,7-TETRAZOCINE (HMX) (HEXAHYDR0-1,3,5-TRINITR0-1,3, 

5-TRIAZINE) 
EPA 9038 1986 SULFATE NH EPA 9040 B (1/95) PH NH 

EPA 9045 D 2004 PH NH EPA 9056 (9/94) BROMIDE NH 

EPA 9056 (9/94) CHLORIDE NH EPA 9056 (9/94) NITRATE AS N NH 

EPA 9056 (9/94) NITRITE NH EPA 9056 (9/94) ORTHOPHOSPHATE AS P NH 

EPA 9056 (9/94) SULFATE NH EPA 9056 A 2/07 ORTHOPHOSPHATE ASP NH 

EPA 9060 (9/86) TOT AL ORGANIC CARBON NH EPA 9065 1986 TOTAL PHENOLICS NH 

EPA 9071 B (4/98) OIL& GREASE NH EPA 9095 B 2004 FREE LIQUID NH 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

Scope of Accreditation 

VELAP Certificate No.: 2457 

KATAHDIN ANALYTICAL SERVICES, INC. 
600 TECHNOLOGY WAY 
SCARBOROUGH, ME 04074 

Virginia laboratory ID: 460179 
Effective Date: September 15, 2013 
Expiration Date: September 14, 2014 

SOLID AND CHEMICAL MATERIALS 

METHOD 
EPA 9251 (9/86) 

ANALYTE 
CHLORIDE 

PRIMARY METHOD ANALYTE 
NH 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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PERRY JOHNSON LABORATORY 

ACCREDITATION, INC. 

Certificate of Accreditation 

Perry Johnson Laboratory Accreditation, Inc. has assessed the Laboratory of: 

ALS Environmental-Rochester 
1565 Jefferson Road, Building 300, Suite 360, Rochester, NY  14623 

(Hereinafter called the Organization) and hereby declares that Organization has met the requirements of 

ISO/IEC 17025:2005 “General Requirements for the competence of Testing and Calibration 

Laboratories” and the DoD Quality Systems Manual for Environmental Laboratories Version 4.2 

10/26/10 and is accredited is accordance with the:  

United States Department of Defense 
Environmental Laboratory Accreditation Program  

(DoD-ELAP) 

This accreditation demonstrates technical competence for the defined scope: 

Environmental Testing 
(As detailed in the supplement) 

Accreditation claims for such testing and/or calibration services shall only be made from addresses referenced within this 

certificate. This Accreditation is granted subject to the system rules governing the Accreditation referred to above, and the 

Organization hereby covenants with the Accreditation body’s duty to observe and comply with the said rules. 

   Initial Accreditation Date: Issue Date:  

  January 22, 2010 April 7, 2012  

 Accreditation No.:                       Certificate No.:                          Revision Date: 

       65817                       L12-48 R1                                     May 8, 2013 

 

The validity of this certificate is maintained through ongoing assessments based  

on a continuous accreditation cycle.  The validity of this certificate should be  

confirmed through the PJLA website: www.pjlabs.com  

 

For PJLA: 

 

_______________________ 

Tracy Szerszen 

President/Operations Manager 

Perry Johnson Laboratory 

Accreditation, Inc. (PJLA) 

755 W. Big Beaver, Suite 1325 

Troy, Michigan  48084 
 



Certificate of Accreditation: Supplement 
ISO/IEC 17025:2005 and DoD-ELAP 

ALS Environmental-Rochester 
1565 Jefferson Road, Building 300, Suite 360, Rochester, NY  14623 

Lisa Reyes   Phone: 585-288-5380 

Accreditation is granted to the facility to perform the following testing: 

Issue: 4-12 This supplement is in conjunction with certificate #L12-48 R1 Page 2 of 16 

 

Matrix Standard/Method Technology Analyte 
Aqueous (CAS SOP) GEN-TICW UV-VIS Total inorganic carbon 

Aqueous EPA 1631 CVAFS Mercury 

Aqueous EPA 1664A Gravimetric Oil and grease 

Aqueous EPA 1664A Gravimetric Total petroleum hydrocarbons 

Aqueous EPA 218.6 IC-UV Chromium, Hexavalent 

Aqueous EPA 218.7 IC-UV Chromium, Hexavalent 

Aqueous EPA 245.1 CVAA Mercury 

Aqueous EPA 300.0 IC Chloride 

Aqueous EPA 300.0 IC Fluoride 

Aqueous EPA 300.0 IC Nitrate 

Aqueous EPA 300.0 IC Sulfate 

Aqueous EPA 350.1 Colorimetric Ammonia 

Aqueous EPA 351.2 UV-VIS Nitrogen, total Kjeldahl 

Aqueous EPA 353.2 UV-VIS Nitrite as N 

Aqueous EPA 410.4 UV-VIS Chemical oxygen demand 

Aqueous EPA 522 GC-MS-SIM 1,4-Dioxane 

Aqueous EPA 7470A  CVAA Mercury 

Aqueous EPA 8151A GC-ECD Dinoseb 

Aqueous EPA 8260C GC-MS-SIM 1,1-Dichloroethene  

Aqueous EPA 8260C GC-MS-SIM 1,2-Dichlorobenzene 

Aqueous EPA 8260C GC-MS-SIM 1,2-Dichloroethane  

Aqueous EPA 8260C GC-MS-SIM 1,4-Dioxane 

Aqueous EPA 8260C GC-MS-SIM Carbon tetrachloride  

Aqueous EPA 8260C GC-MS-SIM Dichloromethane 

Aqueous EPA 8260C GC-MS-SIM Ethylbenzene  

Aqueous EPA 8260C GC-MS-SIM m- + p-Xylene  

Aqueous EPA 8260C GC-MS-SIM o-Xylene  

Aqueous EPA 8260C GC-MS-SIM Tetrachloroethene  

Aqueous EPA 8260C GC-MS-SIM Trichloroethene  

Aqueous EPA 8260C GC-MS-SIM Vinyl chloride  

Aqueous EPA 8260C GC-MS-SIM Xylenes, total 

Aqueous EPA 8270D GC-MS-SIM 1,4-Dioxane 

Aqueous EPA 8310 HPLC-UV/FLUOR Acenaphthene 

Aqueous EPA 8310 HPLC-UV/FLUOR Acenaphthylene 

Aqueous EPA 8310 HPLC-UV/FLUOR Anthracene 

 



Certificate of Accreditation: Supplement 
ISO/IEC 17025:2005 and DoD-ELAP 

ALS Environmental-Rochester 
1565 Jefferson Road, Building 300, Suite 360, Rochester, NY  14623 

Lisa Reyes   Phone: 585-288-5380 

Accreditation is granted to the facility to perform the following testing: 

Issue: 4-12 This supplement is in conjunction with certificate #L12-48 R1 Page 3 of 16 

Matrix Standard/Method Technology Analyte 
Aqueous EPA 8310 HPLC-UV/FLUOR Benzo(a)antracene 

Aqueous EPA 8310 HPLC-UV/FLUOR Benzo(a)pyrene 

Aqueous EPA 8310 HPLC-UV/FLUOR Benzo(b)fluoranthene 

Aqueous EPA 8310 HPLC-UV/FLUOR Benzo(g,h,i)perylene 

Aqueous EPA 8310 HPLC-UV/FLUOR Benzo(k)fluoranthene 

Aqueous EPA 8310 HPLC-UV/FLUOR Chrysene 

Aqueous EPA 8310 HPLC-UV/FLUOR Dibenzo(a,h)anthracene 

Aqueous EPA 8310 HPLC-UV/FLUOR Fluoranthene 

Aqueous EPA 8310 HPLC-UV/FLUOR Fluorene 

Aqueous EPA 8310 HPLC-UV/FLUOR Indeno(1,2,3-cd)pyrene 

Aqueous EPA 8310 HPLC-UV/FLUOR Naphthalene 

Aqueous EPA 8310 HPLC-UV/FLUOR Phenanthrene 

Aqueous EPA 8310 HPLC-UV/FLUOR Pyrene 

Aqueous EPA 9040B, C POT  pH 

Aqueous EPA 9060, A UV-VIS Total organic carbon 

Aqueous EPA 9066 UV-VIS Phenolics, total 

Aqueous MA VPH GC Aliphatics and Aromatics 

Aqueous RSK-175 GC-FID Ethane 

Aqueous RSK-175 GC-FID Ethylene 

Aqueous RSK-175 GC-FID Methane 

Aqueous RSK-175 GC-FID Propane 

Aqueous RSK-175 GC-FID Acetylene 

Aqueous SM 2320B Titration Alkalinity, total, carbonate, and bicarbonate 

Aqueous SM 2340C Titration Hardness, total 

Solids (CAS SOP) GEN-351.2 UV-VIS Nitrogen, total Kjeldahl 

Solids (CAS SOP) GEN-420.4/9066 UV-VIS Phenolics, total 

Solids EPA Lloyd Kahn UV-VIS Total organic carbon 

Solids EPA 300.0 IC Chloride 

Solids EPA 300.0 IC Fluoride 

Solids EPA 300.0 IC Nitrate 

Solids EPA 300.0 IC Sulfate 

Solids EPA 350.1 MOD Colorimetric Ammonia 

Solids EPA 7471B CVAA Mercury 

Solids EPA 8330A HPLC-UV 1,3,5-Trinitrobenzene 

Solids EPA 8330A HPLC-UV 1,3-Dinitrobenzene 

Solids EPA 8330A HPLC-UV 2,4,6-Trinitrotoluene 

 



Certificate of Accreditation: Supplement 
ISO/IEC 17025:2005 and DoD-ELAP 

ALS Environmental-Rochester 
1565 Jefferson Road, Building 300, Suite 360, Rochester, NY  14623 

Lisa Reyes   Phone: 585-288-5380 

Accreditation is granted to the facility to perform the following testing: 

Issue: 4-12 This supplement is in conjunction with certificate #L12-48 R1 Page 4 of 16 

Matrix Standard/Method Technology Analyte 
Solids EPA 8330A HPLC-UV 2,4-Dinitrotoluene 

Solids EPA 8330A HPLC-UV 2,6-Dinitrotoluene 

Solids EPA 8330A HPLC-UV 2-Amino-4,6-dinitrotoluene 

Solids EPA 8330A HPLC-UV 2-Nitrotoluene 

Solids EPA 8330A HPLC-UV 3-Nitrotoluene 

Solids EPA 8330A HPLC-UV 4-Amino-2,6-dinitrotoluene 

Solids EPA 8330A HPLC-UV 4-Nitrotoluene 

Solids EPA 8330A HPLC-UV HMX 

Solids EPA 8330A HPLC-UV Nitrobenzene 

Solids EPA 8330A HPLC-UV RDX 

Solids EPA 8330A HPLC-UV Tetryl 

Solids EPA 9045C, D POT  pH 

Solids SM 5220B Titration Chemical oxygen demand 

Aqueous/Solids EPA 1010A Pensky Martin Ignitability 

    

Aqueous/Solids EPA 353.2 UV-VIS Nitrate/nitrite as N 

Aqueous/Solids EPA 6010C ICP-AES Aluminum 

Aqueous/Solids EPA 6010C ICP-AES Antimony 

Aqueous/Solids EPA 6010C ICP-AES Arsenic 

Aqueous/Solids EPA 6010C ICP-AES Barium 

Aqueous/Solids EPA 6010C ICP-AES Beryllium 

Aqueous/Solids EPA 6010C ICP-AES Boron 

Aqueous/Solids EPA 6010C ICP-AES Cadmium 

Aqueous/Solids EPA 6010C ICP-AES Calcium 

Aqueous/Solids EPA 6010C ICP-AES Chromium 

Aqueous/Solids EPA 6010C ICP-AES Cobalt 

Aqueous/Solids EPA 6010C ICP-AES Copper 

Aqueous/Solids EPA 6010C ICP-AES Iron 

Aqueous/Solids EPA 6010C ICP-AES Lead 

Aqueous/Solids EPA 6010C ICP-AES Magnesium 

Aqueous/Solids EPA 6010C ICP-AES Manganese 

Aqueous/Solids EPA 6010C ICP-AES Nickel 

Aqueous/Solids EPA 6010C ICP-AES Potassium 

Aqueous/Solids EPA 6010C ICP-AES Selenium 

 



Certificate of Accreditation: Supplement 
ISO/IEC 17025:2005 and DoD-ELAP 

ALS Environmental-Rochester 
1565 Jefferson Road, Building 300, Suite 360, Rochester, NY  14623 

Lisa Reyes   Phone: 585-288-5380 

Accreditation is granted to the facility to perform the following testing: 
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Matrix Standard/Method Technology Analyte 
Aqueous/Solids EPA 6010C ICP-AES Silver 

Aqueous/Solids EPA 6010C ICP-AES Sodium 

Aqueous/Solids EPA 6010C ICP-AES Thallium 

Aqueous/Solids EPA 6010C ICP-AES Tin 

Aqueous/Solids EPA 6010C ICP-AES Vanadium 

Aqueous/Solids EPA 6010C ICP-AES Zinc 

Aqueous/Solids EPA 6020A ICP-MS Arsenic 

Aqueous/Solids EPA 6020A ICP-MS Antimony 

Aqueous/Solids EPA 6020A ICP-MS Barium 

Aqueous/Solids EPA 6020A ICP-MS Beryllium 

Aqueous/Solids EPA 6020A ICP-MS Cadmium 

Aqueous/Solids EPA 6020A ICP-MS Chromium 

Aqueous/Solids EPA 6020A ICP-MS Cobalt 

Aqueous/Solids EPA 6020A ICP-MS Copper 

Aqueous/Solids EPA 6020A ICP-MS Lead 

Aqueous/Solids EPA 6020A ICP-MS Manganese 

Aqueous/Solids EPA 6020A ICP-MS Nickel 

Aqueous/Solids EPA 6020A ICP-MS Selenium 

Aqueous/Solids EPA 6020A ICP-MS Silver 

Aqueous/Solids EPA 6020A ICP-MS Thallium 

Aqueous/Solids EPA 6020A ICP-MS Vanadium 

Aqueous/Solids EPA 6020A ICP-MS Zinc 

Aqueous/Solids EPA 680 GC-MS Monochlorobiphenyls, Total 

Aqueous/Solids EPA 680 GC-MS Dichlorobiphenyls, Total 

Aqueous/Solids EPA 680 GC-MS Trichlorobiphenyls, Total 

Aqueous/Solids EPA 680 GC-MS Tetrachlorobiphenyls, Total 

Aqueous/Solids EPA 680 GC-MS Pentachlorobiphenyls, Total 

Aqueous/Solids EPA 680 GC-MS Hexachlorobiphenyls, Total 

Aqueous/Solids EPA 680 GC-MS Heptachlorobiphenyls, Total 

Aqueous/Solids EPA 680 GC-MS Octachlorobiphenyls, Total 

Aqueous/Solids EPA 680 GC-MS Nonachlorobiphenyls, Total 

Aqueous/Solids EPA 680 GC-MS Decachlorobiphenyls, Total 

Aqueous/Solids EPA 6850 HPLC-MS Perchlorate 
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Matrix Standard/Method Technology Analyte 
Aqueous/Solids EPA 7196A UV-VIS Chromium, hexavalent 

Aqueous/Solids EPA 7199 IC-UV  Chromium, hexavalent 

Aqueous/Solids EPA 8015C GC-FID Gasoline range organics 

Aqueous/Solids EPA 8015C  GC-FID Diesel range organics 

Aqueous/Solids EPA 8081B GC-ECD 4,4'-DDD  

Aqueous/Solids EPA 8081B GC-ECD 4,4'-DDE  

Aqueous/Solids EPA 8081B GC-ECD 4,4'-DDT  

Aqueous/Solids EPA 8081B GC-ECD Aldrin  

Aqueous/Solids EPA 8081B GC-ECD α-BHC  

Aqueous/Solids EPA 8081B GC-ECD Alpha-chlordane  

Aqueous/Solids EPA 8081B GC-ECD β-BHC  

Aqueous/Solids EPA 8081B GC-ECD Chlordane, technical 

Aqueous/Solids EPA 8081B GC-ECD δ-BHC  

Aqueous/Solids EPA 8081B GC-ECD Dieldrin    

Aqueous/Solids EPA 8081B GC-ECD Endosulfan I  

Aqueous/Solids EPA 8081B GC-ECD Endosulfan II  

Aqueous/Solids EPA 8081B GC-ECD Endosulfan sulfate  

Aqueous/Solids EPA 8081B GC-ECD Endrin  

Aqueous/Solids EPA 8081B GC-ECD Endrin aldehyde  

Aqueous/Solids EPA 8081B GC-ECD Endrin ketone  

Aqueous/Solids EPA 8081B GC-ECD γ-BHC (Lindane)  

Aqueous/Solids EPA 8081B GC-ECD γ-Chlordane  

Aqueous/Solids EPA 8081B GC-ECD Heptachlor  

Aqueous/Solids EPA 8081B GC-ECD Heptachlor epoxide  

Aqueous/Solids EPA 8081B GC-ECD Hexachlorobenzene 

Aqueous/Solids EPA 8081B GC-ECD Methoxychlor  

Aqueous/Solids EPA 8081B GC-ECD Toxaphene  

Aqueous/Solids EPA 8082A GC-ECD PCB 1016  

Aqueous/Solids EPA 8082A GC-ECD PCB 1221  

Aqueous/Solids EPA 8082A GC-ECD PCB 1232   

Aqueous/Solids EPA 8082A GC-ECD PCB 1242  

Aqueous/Solids EPA 8082A GC-ECD PCB 1248  

Aqueous/Solids EPA 8082A GC-ECD PCB 1254  
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Matrix Standard/Method Technology Analyte 
Aqueous/Solids EPA 8082A GC-ECD PCB 1260  

Aqueous/Solids EPA 8082A GC-ECD PCB 1268  

Aqueous/Solids EPA 8151A GC-ECD 2,4-D 

Aqueous/Solids EPA 8151A GC-ECD Dicamba 

Aqueous/Solids EPA 8151A GC-ECD 2,4,5-T 

Aqueous/Solids EPA 8151A GC-ECD 2,4,5-TP 

Aqueous/Solids EPA 8151A GC-ECD Pentachlorophenol (PCP) 

Aqueous/Solids EPA 8260C GC-MS 1,1,1,2-Tetrachloroethane 

Aqueous/Solids EPA 8260C GC-MS 1,1,1-Trichloroethane  

Aqueous/Solids EPA 8260C GC-MS 1,1,2,2-Tetrachloroethane  

Aqueous/Solids EPA 8260C GC-MS 1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) 

Aqueous/Solids EPA 8260C GC-MS 1,1,2-Trichloroethane  

Aqueous/Solids EPA 8260C GC-MS 1,1-Dichloroethane  

Aqueous/Solids EPA 8260C GC-MS 1,1-Dichloroethene  

Aqueous/Solids EPA 8260C GC-MS 1,1-Dichloropropene 

Aqueous/Solids EPA 8260C GC-MS 1,2,3-Trichlorobenzene 

Aqueous/Solids EPA 8260C GC-MS 1,2,3-Trichloropropane 

Aqueous/Solids EPA 8260C GC-MS 1,2,4-Trichlorobenzene 

Aqueous/Solids EPA 8260C GC-MS 1,2,4-Trimethylbenzene 

Aqueous/Solids EPA 8260C GC-MS 1,2-Dibromo-3-chloropropane 

Aqueous/Solids EPA 8260C GC-MS 1,2-Dibromoethane 

Aqueous/Solids EPA 8260C GC-MS 1,2-Dichloro-1,1,2,2-tetrafluoroethane (Freon-114) 

Aqueous/Solids EPA 8260C GC-MS 1,2-Dichloro-1,1,2-trifluoroethane (Freon 123a) 

Aqueous/Solids EPA 8260C GC-MS 1,2-Dichlorobenzene 

Aqueous/Solids EPA 8260C GC-MS 1,2-Dichloroethane  

Aqueous/Solids EPA 8260C GC-MS 1,2-Dichloroethene, total 

Aqueous/Solids EPA 8260C GC-MS 1,2-Dichloropropane  

Aqueous/Solids EPA 8260C GC-MS 1,3,5-Trimethylbenzene 

Aqueous/Solids EPA 8260C GC-MS 1,3-Dichlorobenzene 

Aqueous/Solids EPA 8260C GC-MS 1,3-Dichloropropane 

Aqueous/Solids EPA 8260C GC-MS 1,4-Dichlorobenzene 

Aqueous/Solids EPA 8260C GC-MS 1,4-Dioxane 
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Matrix Standard/Method Technology Analyte 
Aqueous/Solids EPA 8260C GC-MS 2,2-Dichloro-1,1,1-trifluoroethane (Freon 123) 

Aqueous/Solids EPA 8260C GC-MS 2,2-Dichloropropane 

Aqueous/Solids EPA 8260C GC-MS 2-Butanone (MEK)  

Aqueous/Solids EPA 8260C GC-MS 2-Chloro-1,3-butadiene 

Aqueous/Solids EPA 8260C GC-MS 2-Chloroethylvinyl ether 

Aqueous/Solids EPA 8260C GC-MS 2-Chlorotoluene 

Aqueous/Solids EPA 8260C GC-MS 2-Hexanone  

Aqueous/Solids EPA 8260C GC-MS 2-Methyl-1-propanol (Isobutlyl alcohol) 

Aqueous/Solids EPA 8260C GC-MS 2-Methyl-2-propanol (Tertbutyl alcohol) 

Aqueous/Solids EPA 8260C GC-MS 2-Nitropropane 

Aqueous/Solids EPA 8260C GC-MS 2-Propanol 

Aqueous/Solids EPA 8260C GC-MS 3-Chloro-1-propene (Allyl chloride) 

Aqueous/Solids EPA 8260C GC-MS 4-Chlorotoluene 

Aqueous/Solids EPA 8260C GC-MS 4-Ethyltoluene 

Aqueous/Solids EPA 8260C GC-MS 4-Isopropyltoluene 

Aqueous/Solids EPA 8260C GC-MS 4-Methyl-2-pentanone (MIBK)  

Aqueous/Solids EPA 8260C GC-MS Acetone  

Aqueous/Solids EPA 8260C GC-MS Acetonitrile 

Aqueous/Solids EPA 8260C GC-MS Acrolein 

Aqueous/Solids EPA 8260C GC-MS Acrylonitrile 

Aqueous/Solids EPA 8260C GC-MS Benzene  

Aqueous/Solids EPA 8260C GC-MS Benzyl chloride 

Aqueous/Solids EPA 8260C GC-MS Bromobenzene 

Aqueous/Solids EPA 8260C GC-MS Bromochloromethane 

Aqueous/Solids EPA 8260C GC-MS Bromodichloromethane  

Aqueous/Solids EPA 8260C GC-MS Bromoform  

Aqueous/Solids EPA 8260C GC-MS Bromomethane  

Aqueous/Solids EPA 8260C GC-MS Carbon disulfide  

Aqueous/Solids EPA 8260C GC-MS Carbon tetrachloride  

Aqueous/Solids EPA 8260C GC-MS Chlorobenzene  

Aqueous/Solids EPA 8260C GC-MS Chloroethane  

Aqueous/Solids EPA 8260C GC-MS Chloroform  

Aqueous/Solids EPA 8260C GC-MS Chloromethane  
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Matrix Standard/Method Technology Analyte 
Aqueous/Solids EPA 8260C GC-MS cis-1,2-Dichloroethene  

Aqueous/Solids EPA 8260C GC-MS cis-1,3-Dichloropropene  

Aqueous/Solids EPA 8260C GC-MS Cyclohexane 

Aqueous/Solids EPA 8260C GC-MS Cyclohexanone 

Aqueous/Solids EPA 8260C GC-MS Dibromochloromethane  

Aqueous/Solids EPA 8260C GC-MS Dibromomethane 

Aqueous/Solids EPA 8260C GC-MS Dichlorodifluoromethane (Freon 12) 

Aqueous/Solids EPA 8260C GC-MS Dichlorofluoromethane (Freon 21) 

Aqueous/Solids EPA 8260C GC-MS Dichloromethane 

Aqueous/Solids EPA 8260C GC-MS Diethyl ether 

Aqueous/Solids EPA 8260C GC-MS Diisopropyl ether 

Aqueous/Solids EPA 8260C GC-MS Ethyl methacrylate 

Aqueous/Solids EPA 8260C GC-MS Ethyl tert-butyl ether 

Aqueous/Solids EPA 8260C GC-MS Ethylbenzene  

Aqueous/Solids EPA 8260C GC-MS Hexachlorobutadiene 

Aqueous/Solids EPA 8260C GC-MS Iodomethane 

Aqueous/Solids EPA 8260C GC-MS Isopropylbenzene 

Aqueous/Solids EPA 8260C GC-MS m- + p-Xylene  

Aqueous/Solids EPA 8260C GC-MS Methacrylonitrile 

Aqueous/Solids EPA 8260C GC-MS Methyl acetate 

Aqueous/Solids EPA 8260C GC-MS Methyl methacrylate 

Aqueous/Solids EPA 8260C GC-MS Methylcyclohexane 

Aqueous/Solids EPA 8260C GC-MS Methyl-tert-butyl ether (MTBE) 

Aqueous/Solids EPA 8260C GC-MS Napthalene 

Aqueous/Solids EPA 8260C GC-MS N-butylacetate 

Aqueous/Solids EPA 8260C GC-MS N-butylbenzene 

Aqueous/Solids EPA 8260C GC-MS N-heptane 

Aqueous/Solids EPA 8260C GC-MS N-propylbenzene 

Aqueous/Solids EPA 8260C GC-MS o-Xylene  

Aqueous/Solids EPA 8260C GC-MS Propionitrile 

Aqueous/Solids EPA 8260C GC-MS sec-butylbenzene 

Aqueous/Solids EPA 8260C GC-MS Styrene  

Aqueous/Solids EPA 8260C GC-MS tert-amyl methyl ether 
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Matrix Standard/Method Technology Analyte 
Aqueous/Solids EPA 8260C GC-MS tert-butylbenzene 

Aqueous/Solids EPA 8260C GC-MS Tetra hydrofuran 

Aqueous/Solids EPA 8260C GC-MS Tetrachloroethene  

Aqueous/Solids EPA 8260C GC-MS Toluene  

Aqueous/Solids EPA 8260C GC-MS trans-1,2-Dichloroethene  

Aqueous/Solids EPA 8260C GC-MS trans-1,3-Dichloropropene  

Aqueous/Solids EPA 8260C GC-MS trans-1,4-Dichloro-2-butene 

Aqueous/Solids EPA 8260C GC-MS Trichloroethene  

Aqueous/Solids EPA 8260C GC-MS Trichlorofluoromethane (Freon 11) 

Aqueous/Solids EPA 8260C GC-MS Vinyl acetate 

Aqueous/Solids EPA 8260C GC-MS Vinyl chloride  

Aqueous/Solids EPA 8260C GC-MS Xylenes, total 

Aqueous/Solids EPA 8270D GC-MS 1,2,4,5-Tetrachlorobenzene 

Aqueous/Solids EPA 8270D GC-MS 1,2,4-Trichlorobenzene  

Aqueous/Solids EPA 8270D GC-MS 1,2-Dichlorobenzene  

Aqueous/Solids EPA 8270D GC-MS 1,2-Diphenylhydrazine 

Aqueous/Solids EPA 8270D GC-MS 1,3,5-Trinitrobenzene 

Aqueous/Solids EPA 8270D GC-MS 1,3-Dichlorobenzene  

Aqueous/Solids EPA 8270D GC-MS 1,3-Dinitrobenzene 

Aqueous/Solids EPA 8270D GC-MS 1,4-Dichlorobenzene  

Aqueous/Solids EPA 8270D GC-MS 1,4-Dioxane 

Aqueous/Solids EPA 8270D GC-MS 1,4-Naphthoquinone 

Aqueous/Solids EPA 8270D GC-MS 1-Methyl-2-pyrrolidinone 

Aqueous/Solids EPA 8270D GC-MS 1-Methylnaphthalene 

Aqueous/Solids EPA 8270D GC-MS 1-Naphthylamine 

Aqueous/Solids EPA 8270D GC-MS 2,3,4,6-Tetrachlorophenol 

Aqueous/Solids EPA 8270D GC-MS 2,4,5-Trichlorophenol  

Aqueous/Solids EPA 8270D GC-MS 2,4,6-Trichlorophenol  

Aqueous/Solids EPA 8270D GC-MS 2,4-Dichlorophenol  

Aqueous/Solids EPA 8270D GC-MS 2,4-Dimethylphenol  

Aqueous/Solids EPA 8270D GC-MS 2,4-Dinitrophenol  

Aqueous/Solids EPA 8270D GC-MS 2,4-Dinitrotoluene  

Aqueous/Solids EPA 8270D GC-MS 2,6-Dichlorophenol 
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Matrix Standard/Method Technology Analyte 
Aqueous/Solids EPA 8270D GC-MS 2,6-Dinitrotoluene  

Aqueous/Solids EPA 8270D GC-MS 2-Acetylaminofluorene 

Aqueous/Solids EPA 8270D GC-MS 2-Chloronaphthalene  

Aqueous/Solids EPA 8270D GC-MS 2-Chlorophenol  

Aqueous/Solids EPA 8270D GC-MS 2-Methyl-5-nitroaniline (5-Nitro-o-toluidine) 

Aqueous/Solids EPA 8270D GC-MS 2-Methylnaphthalene  

Aqueous/Solids EPA 8270D GC-MS 2-Methylphenol  

Aqueous/Solids EPA 8270D GC-MS 2-Naphthylamine 

Aqueous/Solids EPA 8270D GC-MS 2-Nitroaniline  

Aqueous/Solids EPA 8270D GC-MS 2-Nitrophenol  

Aqueous/Solids EPA 8270D GC-MS 2-Picoline 

Aqueous/Solids EPA 8270D GC-MS 3,3'-Dichlorobenzidine  

Aqueous/Solids EPA 8270D GC-MS 3,3'-Dimethylbenzidine 

Aqueous/Solids EPA 8270D GC-MS 3+4-Methylphenol  

Aqueous/Solids EPA 8270D GC-MS 3-Methylcholanthrene 

Aqueous/Solids EPA 8270D GC-MS 3-Nitroaniline  

Aqueous/Solids EPA 8270D GC-MS 4,6-Dinitro-2-methylphenol  

Aqueous/Solids EPA 8270D GC-MS 4-Aminobiphenyl 

Aqueous/Solids EPA 8270D GC-MS 4-Bromophenyl-phenylether  

Aqueous/Solids EPA 8270D GC-MS 4-Chloro-3-methylphenol  

Aqueous/Solids EPA 8270D GC-MS 4-Chloroaniline  

Aqueous/Solids EPA 8270D GC-MS 4-Chlorophenyl-phenylether  

Aqueous/Solids EPA 8270D GC-MS 4-Nitroaniline  

Aqueous/Solids EPA 8270D GC-MS 4-Nitrophenol  

Aqueous/Solids EPA 8270D GC-MS 4-Nitroquinoline-1-oxide 

Aqueous/Solids EPA 8270D GC-MS 7,12-Dimethylbenz(a)anthracene 

Aqueous/Solids EPA 8270D GC-MS α,α-Dimethylphenethylamine 

Aqueous/Solids EPA 8270D GC-MS Acenaphthene  

Aqueous/Solids EPA 8270D GC-MS Acenaphthylene  

Aqueous/Solids EPA 8270D GC-MS Acetophenone 

Aqueous/Solids EPA 8270D GC-MS Aniline 

Aqueous/Solids EPA 8270D GC-MS Anthracene  

Aqueous/Solids EPA 8270D GC-MS Aramite 
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Matrix Standard/Method Technology Analyte 
Aqueous/Solids EPA 8270D GC-MS Atrazine 

Aqueous/Solids EPA 8270D GC-MS Benzaldehyde 

Aqueous/Solids EPA 8270D GC-MS Benzidine 

Aqueous/Solids EPA 8270D GC-MS Benzo(a)anthracene   

Aqueous/Solids EPA 8270D GC-MS Benzo(a)pyrene  

Aqueous/Solids EPA 8270D GC-MS Benzo(b)fluoranthene  

Aqueous/Solids EPA 8270D GC-MS Benzo(g,h,i)perylene  

Aqueous/Solids EPA 8270D GC-MS Benzo(k)fluoranthene  

Aqueous/Solids EPA 8270D GC-MS Benzoic acid 

Aqueous/Solids EPA 8270D GC-MS Benzyl alcohol  

Aqueous/Solids EPA 8270D GC-MS Biphenyl 

Aqueous/Solids EPA 8270D GC-MS Bis(1-chloroisopropyl)ether 

Aqueous/Solids EPA 8270D GC-MS Bis(-2-chloroethoxy)methane  

Aqueous/Solids EPA 8270D GC-MS Bis(2-chloroethyl)ether  

Aqueous/Solids EPA 8270D GC-MS Bis(2-ethylhexyl)phthalate  

Aqueous/Solids EPA 8270D GC-MS Butyl benzyl phthalate   

Aqueous/Solids EPA 8270D GC-MS Caprolactam 

Aqueous/Solids EPA 8270D GC-MS Carbazole  

Aqueous/Solids EPA 8270D GC-MS Chlorobenzilate 

Aqueous/Solids EPA 8270D GC-MS Chrysene  

Aqueous/Solids EPA 8270D GC-MS Cyclohexane, isothiocyanato- 

Aqueous/Solids EPA 8270D GC-MS Diallate 

Aqueous/Solids EPA 8270D GC-MS Dibenzo(a,h)anthracene  

Aqueous/Solids EPA 8270D GC-MS Dibenzofuran   

Aqueous/Solids EPA 8270D GC-MS Diethylphthalate  

Aqueous/Solids EPA 8270D GC-MS Dimethoate 

Aqueous/Solids EPA 8270D GC-MS Dimethyl phthalate  

Aqueous/Solids EPA 8270D GC-MS Di-n-butylphthalate  

Aqueous/Solids EPA 8270D GC-MS Di-n-octyl phthalate  

Aqueous/Solids EPA 8270D GC-MS Dinoseb 

Aqueous/Solids EPA 8270D GC-MS Diphenylamine 

Aqueous/Solids EPA 8270D GC-MS Disulfoton 

Aqueous/Solids EPA 8270D GC-MS Ethyl methanesulfonate 
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Matrix Standard/Method Technology Analyte 
Aqueous/Solids EPA 8270D GC-MS Fluoranthene  

Aqueous/Solids EPA 8270D GC-MS Fluorene  

Aqueous/Solids EPA 8270D GC-MS Hexachlorobenzene  

Aqueous/Solids EPA 8270D GC-MS Hexachlorobutadiene  

Aqueous/Solids EPA 8270D GC-MS Hexachlorocyclopentadiene  

Aqueous/Solids EPA 8270D GC-MS Hexachloroethane  

Aqueous/Solids EPA 8270D GC-MS Hexachlorophene 

Aqueous/Solids EPA 8270D GC-MS Hexachloropropene 

Aqueous/Solids EPA 8270D GC-MS Indeno(1,2,3-cd)pyrene  

Aqueous/Solids EPA 8270D GC-MS Isodrin 

Aqueous/Solids EPA 8270D GC-MS Isophorone  

Aqueous/Solids EPA 8270D GC-MS Isosafrole 

Aqueous/Solids EPA 8270D GC-MS Methapyrilene 

Aqueous/Solids EPA 8270D GC-MS Methyl methanesulfonate 

Aqueous/Solids EPA 8270D GC-MS Methyl parathion 

Aqueous/Solids EPA 8270D GC-MS Naphthalene  

Aqueous/Solids EPA 8270D GC-MS Nitrobenzene  

Aqueous/Solids EPA 8270D GC-MS N-nitrosodiethylamine 

Aqueous/Solids EPA 8270D GC-MS N-nitrosodimethylamine  

Aqueous/Solids EPA 8270D GC-MS N-nitrosodi-n-butylamine 

Aqueous/Solids EPA 8270D GC-MS N-nitroso-di-n-propylamine  

Aqueous/Solids EPA 8270D GC-MS N-nitrosodiphenylamine  

Aqueous/Solids EPA 8270D GC-MS N-nitrosomethylethylamine 

Aqueous/Solids EPA 8270D GC-MS N-nitrosomorpholine 

Aqueous/Solids EPA 8270D GC-MS N-nitrosopiperidine 

Aqueous/Solids EPA 8270D GC-MS N-nitrosopyrolidine 

Aqueous/Solids EPA 8270D GC-MS Octachlorostyrene 

Aqueous/Solids EPA 8270D GC-MS o,o,o-triethyl phosphorothioate 

Aqueous/Solids EPA 8270D GC-MS o-toluidine 

Aqueous/Solids EPA 8270D GC-MS Parathion (ethyl) 

Aqueous/Solids EPA 8270D GC-MS p-dimethylaminoazobenzene 

Aqueous/Solids EPA 8270D GC-MS Pentachlorobenzene 

Aqueous/Solids EPA 8270D GC-MS Pentachloroethane 
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Matrix Standard/Method Technology Analyte 
Aqueous/Solids EPA 8270D GC-MS Pentachloronitrobenzene 

Aqueous/Solids EPA 8270D GC-MS Pentachlorophenol  

Aqueous/Solids EPA 8270D GC-MS Phenacetin 

Aqueous/Solids EPA 8270D GC-MS Phenanthrene  

Aqueous/Solids EPA 8270D GC-MS Phenol  

Aqueous/Solids EPA 8270D GC-MS Phorate 

Aqueous/Solids EPA 8270D GC-MS Phthalimide 

Aqueous/Solids EPA 8270D GC-MS Pyrene  

Aqueous/Solids EPA 8270D GC-MS Pyridine 

Aqueous/Solids EPA 8270D GC-MS Safrole 

Aqueous/Solids EPA 8270D GC-MS Sulfotepp 

Aqueous/Solids EPA 8270D GC-MS Thionazin 

Aqueous/Solids EPA 8270D GC-MS-LL 1,4-Dioxane 

Aqueous/Solids EPA 8270D GC-MS-LL 1-Methylnaphthalene 

Aqueous/Solids EPA 8270D GC-MS-LL 2-Methylnaphthalene 

Aqueous/Solids EPA 8270D GC-MS-LL Acenaphthene  

Aqueous/Solids EPA 8270D GC-MS-LL Acenaphthylene  

Aqueous/Solids EPA 8270D GC-MS-LL Anthracene  

Aqueous/Solids EPA 8270D GC-MS-LL Benzo(a)anthracene  

Aqueous/Solids EPA 8270D GC-MS-LL Benzo(a)pyrene  

Aqueous/Solids EPA 8270D GC-MS-LL Benzo(b)fluoranthene  

Aqueous/Solids EPA 8270D GC-MS-LL Benzo(g,h,i)perylene  

Aqueous/Solids EPA 8270D GC-MS-LL Benzo(k)fluoranthene  

Aqueous/Solids EPA 8270D GC-MS-LL Bis(2-ethylhexyl)phthalate 

Aqueous/Solids EPA 8270D GC-MS-LL Butyl benzyl phthalate 

Aqueous/Solids EPA 8270D GC-MS-LL Carbazole 

Aqueous/Solids EPA 8270D GC-MS-LL Chrysene  

Aqueous/Solids EPA 8270D GC-MS-LL Dibenzo(a,h)anthracene  

Aqueous/Solids EPA 8270D GC-MS-LL Dibenzofuran 

Aqueous/Solids EPA 8270D GC-MS-LL Diethyl phthalate 

Aqueous/Solids EPA 8270D GC-MS-LL Dimethyl phthalate 

Aqueous/Solids EPA 8270D GC-MS-LL Di-n-butyl phthalate 

Aqueous/Solids EPA 8270D GC-MS-LL Di-n-octyl phthalate 
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Matrix Standard/Method Technology Analyte 
Aqueous/Solids EPA 8270D GC-MS-LL Fluoranthene  

Aqueous/Solids EPA 8270D GC-MS-LL Fluorene  

Aqueous/Solids EPA 8270D GC-MS-LL Hexachlorobenzene 

Aqueous/Solids EPA 8270D GC-MS-LL Indeno(1,2,3-cd)pyrene  

Aqueous/Solids EPA 8270D GC-MS-LL Naphthalene  

Aqueous/Solids EPA 8270D GC-MS-LL Nitrobenzene 

Aqueous/Solids EPA 8270D GC-MS-LL Octachlorostyrene 

Aqueous/Solids EPA 8270D GC-MS-LL Phenanthrene  

Aqueous/Solids EPA 8270D GC-MS-LL Pyrene  

Aqueous/Solids EPA 8270D GC-MS-LL Pyridine 

Aqueous/Solids EPA 9012A, B UV-VIS Cyanide, total 

Aqueous/Solids EPA 9034 Titration Sulfide, acid soluble 

Aqueous/Solids EPA 9056A IC Bromide 

Aqueous/Solids EPA 9056A IC Chloride 

Aqueous/Solids EPA 9056A IC Fluoride 

Aqueous/Solids EPA 9056A IC Nitrate as Nitrogen 

Aqueous/Solids EPA 9056A IC Nitrite as Nitrogen 

Aqueous/Solids EPA 9056A IC Sulfate 

Aqueous/Solids GEN-AVS Titrimetric Acid Volatile Sulfide 

Aqueous/Solids EPA 8330B HPLC 1,3,5-Trinitrobenzene 

Aqueous/Solids EPA 8330B HPLC 1,3-Dinitrobenzene 

Aqueous/Solids EPA 8330B HPLC 2,4,6-Trinitrotoluene (TNT) 

Aqueous/Solids EPA 8330B HPLC 2,4-Dinitrotoluene 

Aqueous/Solids EPA 8330B HPLC 2,6-Dinitrotoluene 

Aqueous/Solids EPA 8330B HPLC 2-Amino 4,6-Dinitrotoluene 

Aqueous/Solids EPA 8330B HPLC 2-Nitrotoluene 

Aqueous/Solids EPA 8330B HPLC 3,5-Dinitroaniline 

Aqueous/Solids EPA 8330B HPLC 3-Nitrotoluene 

Aqueous/Solids EPA 8330B HPLC 4-Amino 2,6-Dinitrotoluene 

Aqueous/Solids EPA 8330B HPLC 4-Nitrotoluene 

Aqueous/Solids EPA 8330B HPLC Hexahydro 1,3,5-Trinitro 1,3,5-Triazine  

Aqueous/Solids EPA 8330B HPLC Methyl 2,4,6 Trinitrophenylnitramine  

Aqueous/Solids EPA 8330B HPLC Nitrobenzene 

Aqueous/Solids EPA 8330B HPLC Nitroglycerin 



Certificate of Accreditation: Supplement 
ISO/IEC 17025:2005 and DoD-ELAP 

ALS Environmental-Rochester 
1565 Jefferson Road, Building 300, Suite 360, Rochester, NY  14623 

Lisa Reyes   Phone: 585-288-5380 

Accreditation is granted to the facility to perform the following testing: 
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Matrix Standard/Method Technology Analyte 
Aqueous/Solids EPA 8330B HPLC Octahydro 1.3.5.7 Tetranitro 1,3,5,7 

Tetraz 

Aqueous/Solids EPA 8330B HPLC Pentaerythritol Tetranitrate (PETN) 

Aqueous/Solids HPLC-METACID HPLC Acetic Acid 

Aqueous/Solids HPLC-METACID HPLC Butanoic Acid (Butyric Acid) 

Aqueous/Solids HPLC-METACID HPLC Lactic Acid 

Aqueous/Solids HPLC-METACID HPLC Propionic Acid 

Aqueous/Solids HPLC-METACID HPLC Pyruvic Acid 

 

 

 

Matrix Standard/Method Technology Analyte 
Aqueous (CAS SOP)  SPE Extraction 1,4-Dioxane 

Aqueous EPA 3010A  Acid Digestion Metals prep 

Aqueous EPA 3510C SF Extraction Semivolatiles, pesticides, PCBs, DRO 

Aqueous EPA 5030B P&T Volatiles 

Solids EPA 3050B Acid Digestion Metals prep 

Solids EPA 3060A Digestion Hexavalent chromium digestion 

Solids EPA 3541 SOX Extraction Semivolatiles, pesticides, PCBs, DRO 

Solids EPA 5035 P&T closed Volatiles 

Aqueous/Solids EPA 1311 TCLP Physical Extraction  

Aqueous/Solids EPA 1312 SPLP Physical Extraction  

Aqueous/Solids EPA 3620B Florisil Cleanup Semivolatiles, pesticides, PCBs 

Aqueous/Solids EPA 3660B Sulfur Cleanup Semivolatiles, pesticides, PCBs 

Aqueous/Solids EPA 3665A Sulfuric Acid Cleanup PCBs 

Aqueous/Solids EPA 9012A, B Distillation Cyanide 

Aqueous/Solids EPA 9030B Distillation Sulfide, acid soluble 



 

Perry Johnson Laboratory Accreditation, Inc. 
  

 

 

755 W. Big Beaver Rd. · Suite 1325 · Troy, MI  48084 · Phone: 1-877-369-LABS or 248-519-2603 · Fax: 248-213-0737 

 

 

April 7, 2012 

 

 

Ms. Lisa Reyes 

ALS Environmental-Rochester 

1565 Jefferson Road, Building 300 

Suite 360 

Rochester, NY  14623 

 

 

Dear Ms. Reyes 

 

This letter is to confirm that you have successfully completed your reaccreditation assessment. 

A certificate has now been granted and posted on our website. As you are aware, PJLA will no 

longer be issuing expiration dates on our certificates. Your certificate # L12-48 R1 will remain 

valid as long as you continue to maintain your annual assessments and reaccreditation 

assessments as stated in your customer agreement with PJLA. At this time, we have confirmed 

that your annual assessments will be conducted during the month of October each calendar 

year. This will include an interim surveillance assessment and a full system reassessment to be 

completed by October 2013. Once your reassessment is conducted and approved by our 

accreditation committee a revised status letter will be provided to you. Please allow PJLA at 

least 120 days from your assessment due date to issue this letter.  

 

Please feel free to release this letter to any interested parties as confirmation of your certificate 

validity. Also, please remind them that your certificate is posted on our website at all times. 

Any changes in regards to your accreditation status will be reflected on our website.  

 

We would like to thank you for your patronage over the past years and look forward to 

continuously serving your accreditation needs in the future. If we can assist you any further, 

please feel free to contact us at any time.  

 

 

Sincerely,  

 
Tracy Szerszen 

President/Operations Manager 
 



01/31/2014 

Michael Perry 
ALS ENVIRONMENTAL - ROCHESTER 
1 Jefferson Road, Building 300, Suite 300 
Rochester 

VELAP ID: 460167 

Dear Michael Perry: 

The Virginia Environmental Laboratory Accreditation Program (VELAP) has updated the 
laboratory's scope of certification to reflect methodology compliant with the July 1, 2012 
40 CFR 136 Methods Update Rule (MUR), as incorporated into Virginia Pollutant 
Discharge Elimination System (VPDES) regulation at 9V AC25-3 l, for the enclosed 
certificate. 

The enclosed certificate reflects removal of any unapproved method and replacement 
with the most recent version of the same method. Per the MUR, many previously 
approved methods are no longer valid for the purpose of Clean Water Act (CW A) 
compliance or for the purpose of VPDES requirements. 

PLEASE REVIEW the revised enclosed certificate and contact the VELAP office 

laboratory on 



COMMONWEAL TH OF VIRGINIA 
DEPARTMENT OF GENERAL SERVICES 

DIVISION OF CONSOLIDATED LABORATORY SERVICES 

Certifies that 

VA Laboratory ID#: 460167 
ALS ENVIRONMENTAL - ROCHESTER 

1565 JEFFERSON ROAD, BUILDING 300, SUITE 300 
ROCHESTER, NY 14623 

Owner: ALS GROUP USA CORP. OBA ALS ENVIRONMENTAL 
Operator: ALS ENVIRONMENTAL - ROCHESTER 
Responsible Official: PATRICIA DAVIS 

Having met the requirements of 1 VAC 30-46 
and the National Environmental Laboratory Accreditation Conference 2003 Standard 

is hereby approved as an 

Accredited Laboratory 

As more fully described in the attached Scope of Accreditation 

Effective Date: January 31, 2014 

Expiration Date: June 14, 2014 

Certificate # 2749 

Continued accreditation status depends on successful ongoing participation in the program. 
Certificate to be conspicuously displayed at the laboratory. 
Not valid unless accompanied by a valid Virginia Environmental Laboratory Accreditation Program (VELAP) 

Scope of Accreditation . 
Customers are urged to verify the laboratory's current accreditation status. 

Certificate Not Transferable Surrender Uoon Revocation 



Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

Scope of Accreditation 

VELAP Certificate No.: 2749 

ALS ENVIRONMENTAL- ROCHESTER 
1565 JEFFERSON ROAD, BUILDING 300, SUITE 300 
ROCHESTER, NY14623 

DRINKING WATER 

METHOD 
EPA 180.1 REV 2 
~~=-. ..,,,. ........ ,.,,. .. '" .... 
EPA 200.7 REV 4.4 
,. ,.,,..,..,."Y·"'=•)'"-<.".''>'.--•,~ --·-··· ·.-,. , .. ,. 
EPA 200.7 REV 4.4 

EPA 200.7 REV 4.4 
'C'>'-·"'"""~""...,_.,,., _ _ '~' • 'P'P . ...... 

EPA 200.7 REV 4.4 

EPA 200.7 REV 4.4 

EPA 200.8 REV 5.4 

ANALYTE 
TURBIDITY 

CADMIUM 
····-.. · . ........... ,_ 

COPPER 

MANGANESE 

SILVER 

ZINC 

ARSENIC 
.,. ,.,.,. "'·· .... ~-.,. •... 

EPA 200.8 REV 5.4 

EPA 200.8 REV 5.4 
.,,.,,,.,,A, . ..,.,.,,,_..,.,.._.,,..,..=•;" " ' ~' "•''" '••0 '\•..,•' 'v'C• •','• 

EPA 200.8 REV 5.4 
''"""'''~'" ·'~-""'' "'· ..... '' 
EPA 200.8 REV 5.4 

EPA 200.8 REV 5.4 
;..'.~•."· ''"""'"';:,.\'"''•'' ~~--- ' .. 

EPA 200.8 REV 5.4 

EPA 300.0 REV 2.1 
•,. .'"'"'•'•'·Y• t<>,.:,:_,, 

EPA 300.0 REV 2.1 
_ .,,,_,..,,.<.'" ~'P"V,......:.- ~·"'"-">'· _..,.-~ .. ,- • • , .. . 

EPA 300.0 REV 2. 1 
, , •• ?'. ...... ~ •• ,., ........ ,..,... ,,, •• ,. •• ''·''•' ... 

EPA 353.2 REV 2 
. .,. ... ... ., .......... ,._ .. ,_,. ,. .. , .. 
EPA 365.1 REV 2 

EPA 504.1 REV 1.1 

....... . _.,,, .. ,.,.,.,, ...... ""' • 

EPA 524.2 REV 4.1 

EPA 524.2 REV 4.1 

EPA 524.2 REV 4.1 

EPA 524.2 REV 4.1 

EPA 524.2 REV 4.1 -- .•. ., ... ., .... , .· . . 
EPA 524.2 REV 4.1 
"" ........ ,.: .. ~-· ·- .. 
EPA 524.2 REV 4.1 

EPA 524.2 REV 4.1 

EPA 524.2 REV 4.1 

. ..,. ... .. .. , .... _, .. . . 
EPA 524 2 REV 4.1 

EPA 524.2 REV 4. 1 

EPA 524.2 REV 4. 1 

SM 2120 B-2001 

SM 2540 C-1 997 

SM 5310 C-2000 

BERYLLIUM 
' ..... .. . · 
CHROMIUM 

LEAD 

NICKEL 

SILVER 

ZINC 

CHLORIDE 

NITRATE AS N 

SULFATE 

NITRATE AS N 

ORTHOPHOSPHATE AS P 

1,2-DIBROMOETHANE (EDB, 
ETHY~E:N.E: DIBR.9~1DE) 
1, 1,2-TRICHLOROETHANE 

1,2,4-TRICHLOROBENZENE 
- .. 

1,2-DICHLOROETHANE 
(ETHYLENf: DICt-iLORl[)E) 
1,4-DICHLOROBENZENE 

BROMODICHLOROMETHANE 

CARBON TETRACHLORIDE 

CHLORODIBROMOMETHANE 

CIS-1 ,2-DICHLOROETHYLENE 

METHYLENE CHLORIDE 
(DICHLORO~ETHANE) 

TETRACHLOROETHENE 
(PERCHLC>.ROETHENE) 
TRANS-1 ,2-DICHLOROETHENE 

VINYL CHLORIDE 

COLOR 

RESIDUE-FILTERABLE (TDS) 

TOTAL ORGANIC CARBON 

PRIMARY METHOD 
NY EPA 200.7 REV 4.4 

, '•? 

NY EPA 200.7 REV 4.4 

NY EPA 200.7 REV 4.4 

NY EPA 200.7 REV 4.4 

NY EPA 200.7 REV 4.4 

NY EPA 200.8 REV 5.4 

NY EPA 200.8 REV 5.4 

NY EPA 200.8 REV 5.4 

NY EPA 200.8 REV 5.4 
..... . ,. "-•' 

NY EPA 200.8 REV 5.4 

NY EPA 200.8 REV 5.4 
... .. .. . .. ·~ ., .. _. .. ·~ 

NY EPA 200.8 REV 5.4 

NY EPA 245.1 REV3 

NY EPA 300.0 REV 2.1 

NY EPA 300.0 REV 2. 1 

NY EPA 335.4 

NY EPA 353.2 REV 2 

NY EPA504.1 REV 1.1 

NY EPA 524.2 REV 4.1 

NY EPA 524.2 REV 4. 1 

NY EPA 524.2 REV 4.1 

NY EPA 524.2 REV 4.1 

NY EPA 524.2 REV 4.1 

NY EPA 524.2 REV 4. 1 

NY EPA 524.2 REV 4. 1 

NY EPA 524.2 REV 4.1 

NY EPA 524.2 REV 4.1 

NY EPA 524.2 REV 4.1 

NY EPA 524 2 REV 4.1 

NY EPA 524.2 REV 4.1 

NY EPA 524.2 REV 4. 1 

NY SM 2320 B-1997 

NY SM 4500-CL-E-1997 

NY 

Virginia Laboratory ID: 460167 
Effective Date: January 31, 2014 
Expiration Date: June 14, 2014 

ANALYTE PRIMARY 
BARIUM NY 

"'"' 

CHROMIUM NY 
•'• • v ~ ••• '- L<~"'-""'""• "-'-""-•"· · 

IRON NY 

NICKEL NY 
·" '""·'"' ······•·'·'" "" 

SODIUM NY 
,, ., __ ,,,_,._,. , .. ..,,., .. 

ANTIMONY NY 

BARIUM NY 
... .. - ~ ····· · -<-·•···~ .. .,-,....-_..,,.--. . · 

CADMIUM NY 

COPPER NY 
... " .... .,~,~,.,,_~ _._. ·~ · " 

MANGANESE NY 
' """' ·.· •'"' 

SELENIUM NY 
.. ..... ,.,,.. .. . . ~. -.- -· 

THALLIUM NY 

MERCURY NY 
., .. ,__.,,_ ___ ~..,.~,,,., __ 

FLUORIDE NY 

NITRITE AS N NY 

CYANIDE NY 
' "• ·- ·~ · · · ·~·: ·---· ' " 

NITRITE AS N NY 
... .. ... -

1,2-DIBROM0-3-CHLOROPROPAN NY 
E (DB<:;P) . 
1, 1, 1-TRICHLOROETHANE NY 

1, 1-DICHLOROETHYLENE NY 

1,2-DICHLOROBENZENE NY 

1,2-DICHLOROPROPANE NY 

BENZENE NY 

BROMOFORM NY 

CHLOROBENZENE NY 

CHLOROFORM NY 

ETHYLBENZENE NY 

STYRENE NY 

TOLUENE NY 

TRICHLOROETHENE NY 
(TRICHLOROETHYLENE) 

XYLENE (TOT AL) NY 

ALKALINITY AS CAC03 NY 

CHLORIDE NY 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 

Page 1of15 



Commonwealth of Virginia 
Department of General Services 

Division of Consolidated Laboratory Services 

Scope of Accreditation 

VELAP Certificate No.: 2749 

ALS ENVIRONMENTAL- ROCHESTER 
1565 JEFFERSON ROAD, BUILDING 300, SUITE 300 
ROCHESTER, NY 14623 

NON-POT ABLE WATER 

METHOD 
EPA 120.1 

EPA 1631 E 

EPA 1664 A 

EPA 200.7 REV 4.4 

EPA 200.7 REV 4.4 

EPA 200.7 REV 4.4 

EPA 200.7 REV 4.4 

EPA 200.7 REV 4.4 

ANALYTE 
CONDUCTIVITY 

MERCURY 
... -.... ~ ' .. -__. '-•'" .-.·· ... ~ , ... 

TOTAL PETROLEUM 

.. ti.:r'P.~~<2~~~9!".~ \T.f'.t:tL _ 
ALUMINUM 

"""· ' ·•··· ....... .., ·•· '"'····· · ·· ~ 

ARSENIC 

BERYLLIUM 

CADMIUM 
···----·---···-·:-----······ 

CHROMIUM 
>-< •,.._..,,. ,-.,. ..,.......,..,,._.~ ·· .· .• -.-· ,A~·" ···-'. . • .-.- v.'~'•'- '-'-'>,.._ .• ~.,,,·~· -·- •. 

EPA 200.7 REV 4.4 COPPER 
\•!'~.-.,.,;,·.v.·""" ~-...·:. ""· ··· .. -·."·~ ... .- ..... 

EPA 200.7 REV 4.4 LEAD 
~· ....... :.::-. -.-..-.,~·""'),···· .. ·-.· --·· ---~. "' ~ ..... ... <- --- .. ......... - · ----- . - •• • 

EPA 200.7 REV 4.4 MANGANESE 
.-:-...;·,-~,...,,, -,, ,...,v. - :.··. 

EPA 200.7 REV 4.4 NICKEL 
. ~- . .., .. " 

EPA 200.7 REV 4.4 SELENIUM 
. ,.. . ----~-""-""'"' .... ,, . 

EPA 200.7 REV 4.4 SODIUM 

EPA 200.7 REV 4.4 TIN 

PRIMARY 
NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

METHOD 
EPA1311 

EPA 1664 A 

EPA 180.1 REV 2 

EPA 200.7 REV 44 

EPA 200.7 REV 4.4 
. .... ~ - , , ..... ... . ··.'·.' ? • 

EPA 200.7 REV 4.4 

Virginia Laboratory ID: 460167 
Effective Date: January 31 , 2014 
Expiration Date: June 14, 2014 

ANALYTE 
PREP: TOXICITY 
CHARACTERISTIC LEACHING 
PROCEDURE 
OIL& GREASE 

TURBIDITY 

ANTIMONY 
.,,_,,.,_, .. , .. -.,,, ........ 

BARIUM 

BORON 
.. "'"" . · ·~· ,.....,, .... •' ., .,.,._. .. ,., . •'"' ' . .. . .. ~' ........ ,,· ~- ... ·~.· .. , 
EPA 200.7 REV 4.4 

. . . ...,, 
EPA 200.7 REV 44 

EPA 200.7 REV 4.4 
~ ~·1 .... •• • • - .,,,, ... 

EPA 200.7 REV 4.4 
·~·-·~ ~ 
EPA 200.7 REV 4.4 

EPA 200.7 REV 4.4 

EPA 200.7 REV 44 
. ... .. "_.•_._. .... , .. 

EPA 200.7 REV 4.4 

EPA 200.7 REV 4.4 

CALCIUM 

cos.Al_T 
IRON 

MAGNESIUM 

MOLYBDENUM 
•' .,.,, . ... ,. ... ... .. •.o'""'•" 

POTASSIUM 

PRIMARY 
NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

SILVER 

THALLIUM 

VANADIUM 

ANTIMONY 

BARIUM 

. .,, ""- ""'- ·'· ........ ~ •'•'"'' "" .. 

EPA 200.7 REV 4.4 ZINC 
.. ,.,,,,_ ,...,.; .. -,,,.""""',,_,, -~ --- ·.: 

EPA 200.8 REV 5.4 

EPA 200.8 REV 5.4 
--~---·-:,.,,.,;.· -·· '"'"'·'"'' 

EPA 200.8 REV 5.4 

EPA 200.8 REV 5.4 
-~-.-,--,,, ,-, .·. ,. ' . ~· " ~ . ' 
EPA 200.8 REV 54 

EPA 200.8 REV 5.4 

EPA 200.8 REV 54 

EPA 200.8 REV 54 

EPA 245.1 REV 3 

EPA 300.0 REV 2.1 
--·· ~ ·., ,..~·: •. • 

EPA 300.0 REV 2.1 

EPA 300.0 REV 2.1 

EPA 3010 A 

EPA 335.4 

EPA 351.2 REV 2 

EPA 3520 C 

EPA 353.2 REV 2 

EPA 365.1 REV 2 

ARSENIC 

BERYLLIUM 

CHROMIUM 

COPPER 

MANGANESE 

NICKEL 

SILVER 

VANADIUM 

MERCURY 

BROMIDE 

FLUORIDE 

NITRITE AS N 

PREP ACID DIGESTION OF 
AQUEOUS SAMPLES AND 
EXTRACTS FOR TOTAL METALS 
CYANIDE 

KJELDAHL NITROGEN - TOT AL 

PREP CONTINUOUS 
LIQUID-LIQUID EXTRACTION 
NITRITE AS N 

PHOSPHORUS. TOTAL 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

EPA 200.8 REV 5.4 

EPA 200.8 REV 5.4 

EPA 200.8 REV 5.4 

EPA 200.8 REV 5.4 
- ... 
EPA 200.8 REV 54 

EPA 200.8 REV 54 

EPA 200.8 REV 54 

EPA 200.8 REV 54 

EPA 200.8 REV 5.4 

EPA 279.2 

EPA 300.0 REV 2.1 

EPA 300.0 REV 2.1 

EPA 300.0 REV 2.1 

EPA 3020 A 

EPA 350.1 REV 2 

EPA 3510 C 

EPA 353.2 REV 2 

EPA 365.1 REV 2 

EPA 420.4 REV 1 

.... -~ ..... _. .. . 
CADMIUM 

COBALT 

LEAD 

MOLYBDENUM 

SELENIUM 

THALLIUM 

ZINC 

THALLIUM 

CHLORIDE 

NITRATE AS N 

SULFATE 

PREP ACID DIGESTION OF 
AQUEOUS SAMPLES AND 
EXTRACTS FOR TOTAL METALS 
AMMONIA AS N 

PREP LIQUID-LIQUID 
EXTRACTION 
NITRATE AS N 

ORTHOPHOSPHATE AS P 

TOTAL PHENOLICS 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 



Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

Scope of Accreditation 

VELAP Certificate No.: 2749 

ALS ENVIRONMENT AL - ROCHESTER 
1565 JEFFERSON ROAD, BUILDING 300, SUITE 300 
ROCHESTER, NY 14623 

NON-POTABLE WATER 

METHOD ANALYTE PRIMARY METHOD 
EPA 5030 PREP: PURGE AND TRAP FOR NY EPA 6010 B 

AQUEOUS SAMPLES 
· =--«, ,.. · .···""~'"·····"""'' 

,, . .., ........ ;._.,,_ .. . , ,_, .... . , .,. .. , 
EPA6010B ANTIMONY NY EPA6010 B 
~ .,..r,.._ ...... ,~ ·~ _,. _.,7' ., .. , .. ._ .. "'-·· ,_,_,,,,._.,_, -- «·- ·~-- ----- ·~··· 

.,_, . 

EPA 6010 B BARIUM NY EPA 6010 B 
e.·~"' """'""'""· ···"'""'" " "'""•:"'. •"· •· . "..... . . ., ... " 

EPA6010 B CADMIUM NY EPA 6010 B 

Virginia Laboratory ID: 460167 
Effective Date: January 31, 2014 
Expiration Date: June 14, 2014 

ANALYTE 
ALUMINUM 

PRIMARY 
NY 

NY 

NY 

NY 
..,·~v-"<-·.;. .,.,...,-:. .-,,_._-,...,.... ,. ,. ~· • .., .. '"'"'·'""· .. .-.. , ... __ , -- .. _, __ 

ARSENIC 

BERYLLIUM 

CALCIUM 

COBALT 
· .... ·-- ·- ' """ '"'""' ~' .,. .. 

EPA6010 B CHROMIUM 
'"""·· ~-"- '"· .. ·;~ ,..,,,_, ~_, , ,, .,_, 

EPA6010 B COPPER 
-~,.. ... e-,....·-.-.· .• ,.,.-... -o.; ... ... "• . , ··-·· --·· "'-'/// ••··~" ~· 

EPA6010 B LEAD 
',.,_.~ .,,.., ·-~ , .... ,., •.. , "' -"""'" ., ·· ·"'·"""· · ..... ,,,.. 
EPA 6010 B MANGANESE 
,.,·"~·~, ,.,_ ... _,, ,,., ... ·-- · - ·. ~ ,..., __ , __ ·~--

EPA6010 B NICKEL 
''""''~"""''•''""' ,.._, ,·.·c.•> ''""'·"' . , 

EPA 6010 B SILVER 
--o~ ~-- - ~.,,,,.,...,..,-,.....,,_. .·-.... ' ,,. 

EPA 6010 B TIN 
);.<, ... -.-,,,.,... ............... ,,., . ,~-.-.,. ,_ ___ 

EPA6010 B VANADIUM 
,.,,., ,<.,.,,, .. ,..,,,.,.,..,.._ .... ' 

EPA6010 C ALUMINUM 
' '• -· A. ':'»•"'-'-'•" .v.~~ 4" " '-· . . . ,, ' .... .. ~ 

EPA 6010 C ARSENIC 

EPA6010 C BERYLLIUM 
··-.-~,._.., ... ,...,,... ....... , .. ~.·····. 
EPA 6010 C CADMIUM 
·.~··""'"'.·~,... .·,,,.,,,,r,.•<--· ... "· ' . ., ... . . .. .. ,._ ... , .... ....... 
EPA6010 C CHROMIUM 
•''"'·""' ~.,..,""'·· ·",..._-. _ _,..., .. __ .... . __ . __ .,,.,_,._._ ... 
EPA 6010 C COPPER 

EPA 6010 C LEAD 
_,.. .. ,,. ..... "·-~ ~ -- ·-~'~-·---· '" . 

EPA 6010 C MANGANESE 

EPA 6010 C NICKEL 
.. ..... ......... ,..-. -.-......... ,,. 
EPA 6010 C SELENIUM 
.,,~ ,,., .,,,,.,,,,_","'-' ' ""-"' ',·~" ... 
EPA 6010 C SODIUM 
·· ~ '>- .:, . . ........ .... ... ,_. .• _ •• 

EPA 6010 C THALLIUM 

EPA 6010 C TITANIUM 

EPA 6010 C ZINC 
...... ., .... ,,..,,,,.,...,, .. _ .. _ ... ' 

EPA 602 ETHYLBENZENE 

EPA 6020 A ANTIMONY ... .,. ,._. ....... ....;.,., ..... 
EPA 6020 A BARIUM 

EPA 6020 A CADMIUM 
.. ~-..,,...,,,..., . ..,~----. 
EPA 6020 A COBALT 

EPA6020A LEAD 
.. , , ..,,..... _.::,... ,,.,,,..,.~..,,." . ~' 

EPA6020 A NICKEL 

EPA 6020 A SILVER 
'·-:·.~·-·~ ''- '· • <' -. 

EPA 6020 A VANADIUM 

EPA 6020 A - MOLYBDENUM 
EXTENDED 

EPA 608 4.4'-DDE 

EPA 608 ALDRIN 

NY EPA 6010 B 

NY EPA 6010 B 

NY EPA6010 B 

NY EPA6010B 

NY EPA6010 B 

NY EPA6010 B 

NY EPA6010 B 
... ' '•' -· ..... .. 

NY EPA 6010 B 

NY EPA 6010 C 

NY EPA 6010 C 

NY EPA 6010 C 

NY EPA 6010 C 

NY EPA 6010 C 

NY EPA6010 C 

NY EPA 6010 C 

NY EPA6010 C 

NY EPA 6010 C 

NY EPA 6010 C 

NY EPA 6010 C 

NY EPA6010 C 

NY EPA 6010 C 

NY EPA 602 

NY EPA 602 

NY EPA 6020 A 

NY EPA 6020 A 

NY EPA 6020 A 

NY EPA6020 A 

NY EPA 6020 A 

NY EPA 6020 A 

NY EPA 6020 A 

NY EPA 6020 A 

NY EPA 608 

NY EPA 608 

NY 

IRON 

MAGNESIUM 

MOLYBDENUM 

SELENIUM 

THALLIUM 

TITANIUM 

ZINC 

ANTIMONY 

BARIUM 

BORON 

CALCIUM 

COBALT 

IRON 

MAGNESIUM 
-· .. ' 

MOLYBDENUM 

POTASSIUM 

SILVER 

STRONTIUM 

TIN 

VANADIUM 

BENZENE 

TOLUENE 

ARSENIC 

BERYLLIUM 

CHROMIUM 

COPPER 

MANGANESE 

SELENIUM 

THALLIUM 

ZINC 

4,4'-DDD 

4,4'-DDT 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 

Page 3of15 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 



Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

Scope of Accreditation 

VELAP Certificate No.: 2749 

ALS ENVIRONMENT AL - ROCHESTER 
1565 JEFFERSON ROAD, BUILDING 300, SUITE 300 
ROCHESTER, NY 14623 

NON-POTABLE WATER 

METHOD 
EPA608 

EPA608 

EPA 608 

EPA608 

EPA608 

ANAL YTE PRIMARY 
ALPHA-BHC NY 
(ALPHA-HEXACHLOROCYCLOHEX 

AN~t ...... . .... .. . 
AROCLOR-1221 (PCB-1221) NY 

.. . '' - .. · ·~-.··--'·· . ,_,_ . .,~ .. ~. ,,.-... ,..;.·.···- ·--~----·- - · --··· .. . -
AROCLOR-1242 (PCB-1242) NY 

AROCLOR-1254 (PCB-1254) 

BETA-BHC 
(BETA-HEXACHLOROCYCLOHEXA 

NY 

NY 

~~--~~-'~><•· ···- .. , ........ " .......... ".'.'§t ........ .,_."""···· .... . ... · ...................... . 
EPA608 DELTA-BHC 
,.,,,,,. ,,,."'.__..,.,.,,~,·"···"·'·· -

EPA608 ENDOSULFAN I 

METHOD 
EPA 608 

EPA 608 

EPA 608 

EPA 608 

EPA 608 

EPA 608 

EPA608 

Virginia Laboratory ID: 460167 
Effective Date: January 31 , 2014 
Expiration Date: June 14, 2014 

ANALYTE 
AROCLOR-1016 (PCB-1016) 

AROCLOR-1232 (PCB-1232) 

AROCLOR-1248 (PCB-1248) 

AROCLOR-1260 (PCB-1260) 

CHLORDANE (TECH.) 

DIELDRIN 

ENDOSULFAN II 

PRIMARY 
NY 

NY 

NY 

NY 

NY 

NY 

NY 

EPA608 ENDOSULFAN SULFATE 

NY 

NY 

NY 

NY 

EPA 608 

EPA608 

ENDRIN NY 

EPA608 

EPA608 

EPA608 

. ,.,.,., .. ;-..,.. .. " .""'•'' 

EPA 610 (HPLC) 

EPA 610 (HPLC) 

EPA 610 (HPLC) 
,.,, ~_.,._ • •.• ,,,.;<W-/-'•··.._, '-'"" ' '-' 

EPA 610 (HPLC) 
""'' ...,.X •f>. "<'-'•"r--.<?"'•'"' ~ ' ' • " -•' • 

EPA 610 (HPLC) 

EPA 610 (HPLC) 

EPA 610 (HPLC) 

EPA 610 (HPLC) 
,.,.,..e-: ~,;~~>··-...:." " "·".-.'»'<'". , . 

EPA 624 

EPA 624 

EPA 624 

EPA624 

EPA 624 

EPA 624 

EPA 624 

EPA 624 

EPA 624 

EPA 624 

EPA 624 

EPA 624 

EPA 624 

·····--" •' '"' 
ENDRIN ALDEHYDE 

HEPTACHLOR 

TOXAPHENE (CHLORINATED 

.. CAJ'vl!:'.t1§NE) .. 
ACENAPHTHYLENE 
... · .. ·· .. ~.-~~- -- . __ ...... -....... .... ·" ,. . . -~~ ' .. 

BENZO(A)ANTHRACENE 

BENZO(G,H,l)PERYLENE 

BENZO[B]FLUORANTHENE 
., ... -.. . ·· -- . . ,, ... 

DIBENZO(A,H) ANTHRACENE 

FLUORENE 

NAPHTHALENE 

PYRE NE 

1.1,2,2-TETRACHLOROETHANE 

1, 1-DICHLOROETHANE 

1,2-DICHLOROETHANE 
(ETH)"LENE DICHLORIDE) 

1,3-DICHLOROBENZENE 

2-CHLOROETHYL VINYL ETHER 

ACRYLONITRILE 

BROMODICHLOROMETHANE 
........ ,.... .. , ..... .. _ .. , .... 

CARBON TETRACHLORIDE 

CHLORODIBROMOMETHANE 

CHLOROFORM 

ETHYLBENZENE 

METHYL CHLORIDE 
(CHLOROMETHANE) 

TETRACHLOROETHENE 
(PERCHLOROETHENE) 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

EPA 608 
,. ......... ···-· -.-..... . 
EPA 610 (HPLC) 

EPA 610 (HPLC) 

EPA 610 (HPLC) 

EPA 610 (HPLC) 

EPA 610 (HPLC) 
_,_.. ··-··. 
EPA 610 (HPLC) 

EPA 610 (HPLC) 

EPA 610 (HPLC) 

EPA624 

EPA 624 

EPA624 

EPA624 

EPA 624 

EPA 624 

EPA 624 

EPA624 

EPA 624 

EPA624 

EPA624 

EPA 624 

EPA 624 

EPA 624 

GAMMA-BHC (LINDANE, NY 
GAMMA-HEXACHLOROCYCLOHEX 

~~~) 
HEPTACHLOR EPOXIDE NY 

····.·., ..... , ...... .. ._, . __ ._,.,. 

ACENAPHTHENE 

ANTHRACENE 
., .. ., -, ... ·-·· "'' ·~ .. ~ .. ·-· 

BENZO(A)PYRENE 
.,.,,. ··•·· ... .... '·". ' " .. '"' "' •'" · .. ,,., 

BENZO(K)FLUORANTHENE 

CHRYSENE 

FLUORANTHENE 

INDEN0(1,2,3-CD) PYRENE 

PHENANTHRENE 
··' ' '·"""''''' · '"'•'•-'" · · :· . . ·····"-

1 , 1, 1-TRICHLOROETHANE 
. .. ,.-.. - . ·~ ----.. '"-····· ~~--..... 

1, 1,2· TRICHLOROETHANE 

1.2-DICHLOROBENZENE 

1.2-DICHLOROPROPANE 

1,4-DICHLOROBENZENE 
. . .. , .... 
ACROLEIN (PROPENAL) 

BENZENE 

BR OMO FORM 

CHLOROBENZENE 

CHLOROETHANE (ETHYL 
C_HLORl[)E) 

CIS-1, 3-DICHLOROPROPENE 

METHYL BROMIDE 
(BROMOMETHANE) 

METHYLENE CHLORIDE 
(DICHLOROMETHANE) 

TOLUENE 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 
.. ·~ ·,.,.•. •, 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

Scope of Accreditation 

VELAP Certificate No.: 2749 

ALS ENVIRONMENTAL- ROCHESTER 
1565 JEFFERSON ROAD, BUILDING 300, SUITE 300 
ROCHESTER, NY 14623 

NON-POTABLE WATER 

METHOD ANALYTE 
EPA 624 TRANS-1 ,2-DICHLOROETHENE 
,,~,..~-_,, ,.,,... . .,, ,.,, ~, ....... ,.~· , ·-- ---·•J •,, " '"·""" ·"· .• ,, ;:, . .,.· __ ~~· ... ··J~ ~ -- ~·· .. .,,,,,,. __ ... ,,".,. ,., _J-._- ''" -· 

EPA 624 TRICHLOROETHENE 

· --~-,.~_. . ., ..... ., ..... .... ... JT~~<;:lj_L~>,~2~I~~~~i'l~t 

EPA 624 VINYL CHLORIDE 
..,,,.,._..__....,..<•>=~-·- ><, '• ., __ ,,. ___ , ...... .,.. -,, .r-.-. ·~ . . ~·"'-''-·-.----. ~ .... -_. _.._,_,. __ ...... ... __ ., - · ····· · " ·-- · - · ··· ....... ,, . 

EPA 624 - EXTENDED XYLENE (TOTAL) 
""'-"'·"",_...,,...,~..,,., .. .:.,.,._, .. , _, 

EPA 625 2,4,6-TRICHLOROPHENOL 

EPA625 

EPA625 
. ,.-"•·'°'• """ ·-··~~""'·y•,.-

EPA 625 

EPA625 

EPA625 

EPA625 

EPA625 

EPA 625 
· ~ ·..<,;--,,.,..-.·:~--... . ..... ..,.. ....... 
EPA 625 

EPA 625 

EPA 625 

EPA625 
· ·..c•··"·""~-.._,, ,..,..,,.. '" ·~ 
EPA 625 

EPA 625 
._.._ ·«. ··~ ·.,.... ........... ~·: ,. ··-·· .. .. 
EPA 625 

EPA 625 

EPA 625 

EPA 625 
_, . ., ..,,· . .Yh ·.~.o, 

EPA625 

.,...,.~·-,.., ··-,-.,_, .. 

EPA 625 

EPA 625 

EPA 625 

EPA 625 
. .,.~· -··"'-"~ .... ,,.-... ,,.. . .. 
EPA625 

EPA625 

EPA 7010 

EPA 7010 

EPA 7470 A 

2.4-DIMETHYLPHENOL 

2,4-DINITROTOLUENE (2.4-DNT) 

2-CHLORONAPHTHALENE 
·•''· '"·""'' .. ,.-.- ... ,.,. ''" """"• 

2-METHYL-4,6-DINITROPHENOL 

(4.~~!?'~~i:~o-2-~s!.f:IYLf='HENOL) 
3,3'-DICHLOROBENZIDINE 

4-CHLOR0-3-METHYLPHENOL 

4-NITROPHENOL 

ACENAPHTHYLENE 

BENZIDINE 
. " , ·"" ... ~---. ,. ., .. , ·~-..\- .... ··•··· .~ 

BENZO(A)PYRENE 

BENZO(K)FLUORANTHENE 
' .... ··' , . . ... ·"·- .. , .... _._,. .. ,,, . -

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROISOPROPYL) 
ETHER 

BUTYL BENZYL PHTHALA TE 

Dl-N-BUTYL PHTHALATE 
... .. ....... '"' ·.. .... .. , .. ,. · ···· " 

DIBENZO(A,H) ANTHRACENE 

DIMETHYL PHTHALATE 

FLUORENE 

HEXACHLOROBUTADIENE 

.. _ (1_ ~3~1-i.l:~S:H~()~()~U~~DIENE) 
HEXACHLOROETHANE 

ISOPHORONE 

N-NITROSODIMETHYLAMINE 

NAPHTHALENE 
, , ··. ·. . ..... 

PENTACHLOROPHENOL 

PHENOL 

ARSENIC 

SELENIUM 

MERCURY 

PRIMARY 
NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

METHOD 
EPA 624 

.. 

EPA624 

EPA 624 - EXTENDED 

EPA 625 

EPA625 

EPA 625 

EPA625 
. . -·· -, . . . ..,_ -· , . 
EPA 625 

EPA 625 

EPA 625 

EPA625 

EPA625 

EPA625 

EPA625 

EPA625 

EPA625 

EPA 625 

EPA625 

EPA 625 

EPA 625 

EPA625 

EPA625 

EPA625 

EPA625 

EPA 625 

EPA625 

EPA625 

EPA625 

EPA 625 

EPA 625 

EPA 7010 

EPA 7010 

EPA 8011 

Virginia Laboratory ID: 460167 
Effective Date: January 31, 2014 
Expiration Date: June 14, 2014 

ANALYTE PRIMARY 
TRANS-1 ,3-DICHLOROPROPENE NY 

"" -. . ' .. , .. .. -- .~· .... " .,.. . ..... '"• , . ., . .· .. '' ' " "'·-<-<>;-.,,..,~,~~\'. 

TRICHLOROFLUOROMETHANE NY 
(FLUOROTRICHLOROMETHANE. 
FRE:()N 11) , 
1, 1-DICHLOROETHYLENE NY 

...... ., ... , ... ,,._,.~, ... ,... .... ,_ . ... , .. . .,..,., .. ,,,. .. -.-·• .. .,., .. -.. -·- ~ ···~······~.,,,..·~..,,....,,., ..... ,, 
1,2,4-TRICHLOROBENZENE NY 

2.4-DICHLOROPHENOL NY 
.. . v. '· •• , _ _ .. -·· 

2.4-DINITROPHENOL NY 
. _,, . ,,, ........ , ..... ~, .. , ., .... 

2.6-DINITROTOLUENE (2.6-DNT) NY 
.. .. •"· - ... _ ... , . ... .... . .. --- '·'·· ·· · ~- ' ... , __ ·~ -; -."""""--· · ·· 

2-CHLOROPHENOL NY ....... _ ... , .. _ ..:,,,., •, ... 
2-NITROPHENOL NY 

4-BROMOPHENYL PHENYL NY 
ETHER 

·,,., .. . .. .... -. ... ....... ·. c,. • ... , ,\ ... ~ .. ........ , J, ,. ... _ . 

4-CHLOROPHENYL NY 
PHENYLETHER .... , .. , . .,,..,,., ...... \ .. ,.\ 

ACENAPHTHENE NY 

ANTHRACENE NY 
'" " , ....... ' .-...... . 

BENZO(A)ANTHRACENE NY 
.. -·" ...... · ~ .'·. ,,, .. ,. .... '· ...... _. _., ........ , .... ' .. ' ' •• __ ,_,. ~._ .. ,. ... 

BENZO(G.H,l)PERYLENE NY 

BENZO[B)FLUORANTHENE NY 

BIS(2-CHLOROETHYL) ETHER NY 
...... _. , ..... 

BIS(2-ETHYLHEXYL) PHTHALATE NY 
(Dl(2-ETHYLHEXYL)PHTHALA TE), 
(D_EriP) .... .. - ·-······- ..... 
CHRYSENE NY 

-·• " "' 
Dl-N-OCTYL PHTHALA TE NY 

DIETHYL PHTHALA TE NY 

FLUORANTHENE NY 

HEXACHLOROBENZENE NY 

HEXACHLOROCYCLOPENTADIEN NY 
E 

INDEN0(1 .2.3-CD) PYRENE NY 

N-NITROSODl-N-PROPYLAMINE NY 

N-NITROSODIPHENYLAMINE NY 

NITROBENZENE NY 

PHENANTHRENE NY 

PYRENE NY 

LEAD NY 

THALLIUM NY 

1,2-DIBROM0-3-CHLOROPROPAN NY 
E (DBCP) 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

Scope of Accreditation 

VELAP Certificate No.: 2749 

ALS ENVIRONMENT AL - ROCHESTER 
1565 JEFFERSON ROAD, BUILDING 300, SUITE 300 
ROCHESTER, NY14623 

NON-POTABLE WATER 

METHOD 
EPA 8011 

''""""''~._ .. """"·"-''•"-' , .. -
EPA8021 B 

EPA 8021 B 

EPA8081 B 
_ ...,,,..,,__....,.,.. .. .,,..,..) ... .. -., ......... ~·.,. .,., .. . 
EPA 8081 B 
,,,,.,;.\·.:,.:. •• en, .• ,..,, ... ,,., ••. ~·~ 

EPA8081 B 

EPA 8081 B 

EPA8081 B 

EPA 8081 B 
'"~~..,,,·~-,..-r_._,, ...... ,,_, ... , .. , 

EPA8081 B 

EPA 8081 B 

EPA8081 B 

EPA 8081 B 

EPA 8081 B 

EPA 8081 B 

EPA 8082 A 

EPA 8082 A 
·•~· ~ ,., . ·.·.-.~.n·.·· ,,._,. ·'""'" • 

EPA8082 A 

EPA 8082 A 

EPA 8151 A 
.,,., .. . ,. _,,, .. 
EPA 8151 A 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 
'•"·'··' ·"· '"-''•'"•" 
EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

ANALYTE 
1,2-DIBROMOETHANE (EDB. 

ETHXL.~_NE[)'~.RoM_'l?.sl 
ETHYLBENZENE 

PRIMARY METHOD 
NY EPA 8021 B 

NY EPA 8021 B 
.. ,,,. .. ---.~·-~ ·--.... ···.· · ------· ~.~·-

XYLENE (TOT AL) NY EPA 8021 B -
EXTENDED 

4,4'-DDD NY EPA 8081 B 
. ... , .. ~ .. - v" •. ..... ·-- " /.., .... ·---'• . ~· ... 

4,4'-DDT NY 

ALPHA-BHC NY 
(ALPHA-HEXACHLOROCYCLOHEX 

. f\N§) .... 
BETA-BHC NY 
(BET A-HEXACHLOROCYCLOHEXA 

lljE) ...... . 
DELTA-BHC 

. --~ ., .. , .... , •... ,"- . 

ENDOSULFAN I 

ENDOSULFAN SULFATE 

ENDRIN ALDEHYDE 

GAMMA-BHC (LINDANE, 
GAMMA-HEXACHLOROCYCLOHEX 

.. Af'.JE:L ... , .... , .. 
HEPTACHLOR 

HEXACHLOROBENZENE 
.... , .. -,.--.·--·· . ... 

TOXAPHENE (CHLORINATED 

CM1i:'.Hf:f'.JE) .. 
AROCLOR-1016 (PCB-1016) 

AROCLOR-1232 (PCB-1232) 
·"""" """" 

AROCLOR-1248 (PCB-1248) 

AROCLOR-1260 (PCB-1260) 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

2,4-D NY 

DINOS EB NY 
(2-SEC-BUTYL-4.6-DINITROPHENO 
L, DNBP) ... 
1, 1, 1,2-TETRACHLOROETHANE NY 

. - . .. - ; . , ,,. , 

1, 1.2.2-TETRACHLOROETHANE 

1, 1-DICHLOROETHANE 
. .. , .. ,~ ·-·· _,,, .. . . . . 

1, 1-DICHLOROPROPENE 

1.2,3-TRICHLOROPROPANE 

1,2,4-TRIMETHYLBENZENE 

1,2-DIBROMOETHANE (EDB, 
ETHX~.ENE DIBROMIDE) 
1,2-DICHLOROETHANE 
(ETHYLENE DICHLORIDE) 

1.3,5-TRIMETHYLBENZENE 

1.3-DICHLOROPROPANE 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

EPA 8081 B 
.. " " .. , ..• ,,_. ~· . '" ,. '"" 

EPA8081 B 

EPA 8081 B 

EPA 8081 B 
. . •''·-' """' 

EPA 8081 B 

EPA 8081 B 

EPA 8081 B 

EPA 8081 B 

' . ~ ,_.. : _, .. 
EPA 8081 B 

EPA 8081 B 

EPA 8081 B -
EXTENDED 

EPA 8082 A 

EPA 8082 A 

EPA 8082 A 

EPA 8151 A 

EPA 8151 A 

EPA 8151 A 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

Virginia Laboratory ID: 460167 
Effective Date: January 31, 2014 
Expiration Date: June 14, 2014 

ANALYTE 
BENZENE 

TOLUENE 

METHYL TERT-BUTYL ETHER 

\AAT8 E:> ...... . 
4,4'-DDE 

ALDRIN 
" .,,.,, ~ 

ALPHA-CHLORDANE 

. J~l~~f':i.L<?~!?t~-~~J. 

CHLORDANE (TECH.) 

DIELDRIN 

ENDOSULFAN II 

ENDRIN 

ENDRIN KETONE 
.~ .-. . •.. . -· " ... ' 

GAMMA-CHLORDANE 
(BETA-CHLORDANE, 

1:~.t:l~::~l:iLQ~'?t'r:'.E:L .. 
HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

KE PONE 

,,., · ·.·. ....... .. .. , ....... 
AROCLOR-1221 (PCB-1221) .... ,... . ' ..... -·.' ' ""' ,•,, .... 

AROCLOR-1242 (PCB-1242) 

AROCLOR-1254 (PCB-1254) 
.. ·-

2.4,5-T 

DI CAMBA 

SILVEX (2,4,5-TP) 

1, 1. 1-TRICHLOROETHANE 

1. 1,2-TRICHLOROETHANE 

1, 1-DICHLOROETHYLENE 

1,2,3-TRICHLOROBENZENE 

1,2,4-TRICHLOROBENZENE 
.. ... .. . ~ ....... ..., ... 

1,2-DIBROM0-3-CHLOROPROPAN 
E (DBCP) 

1,2-DICHLOROBENZENE 

1,2-DICHLOROPROPANE 

1 3-DICHLOROBENZENE 

1.4-DICHLOROBENZENE 

This Scope of Accredi tation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 



Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

Scope of Accreditation 

VELAP Certificate No.: 2749 

ALS ENVIRONMENTAL- ROCHESTER 
1565 JEFFERSON ROAD, BUILDING 300, SUITE 300 
ROCHESTER, NY14623 

NON-POTABLE WATER 

METHOD ANALYTE PRIMARY 
EPA8260 B 1,4-DIOXANE (1,4- NY 

., ...... ~·· ,, .. ,,,~,.~""""' ~ ·-. .. '• ·'"" ., ... ~ .. ,. [)l!=J!;!Y.~S~§Q~l.9,§) 
EPA8260 B 2-BUTANONE (METHYL ETHYL NY 

"""' ·""'""~"' ·"~·~., .. ., ... "'" ' "• "' '. .. K~!_9~~ ~ ~~~~L ...... 
EPA 8260 B 2-CHLOROTOLUENE NY 
~·""-''"·· ,·~·,, ·-- ··; -:·.,.·~·~ ... ., . --- . , . ·--~.,, ·'~· ......... ·~··. ·,· _.,,,_,,." ... . '"'"'-'''"""' ... '• 
EPA8260 B 4-CHLOROTOLUENE NY 
. ,,. ,. .. .,,._,,.,_ ,,. .. ,. ,..,,.,._. -. ...... , 

EPA 8260 B 4-METHYL-2-PENTANONE (MIBK) NY 
-~~-""" ,-,,,,, ~,.,..,.,, .. "*"'"" ~ • . ._ .. , . "·'·'~----~-· .•. -..,.,._..~,.· -'·~ ·~ ,,....,__.,.,, ~-~" ·-- . 

EPA 8260 B ACETONITRILE NY 
, ,.. -_,,,__.~,,,,,,..,,.., A'-• )C ,'<•~'"•( /"' ""'"""'· ··· · · .. ,,..,,.,_ .. ,.,., .. 
EPA8260 B ACRYLONITRILE NY 
·~,__,,~ . ..,,. """=~·- ·· ·'•"' v, ~-

EPA 8260 B BENZENE NY 
• .,_..,~~.c.> ·"-"·· C '" '"•' ••,·• .. __ ,_ ~· . , ····· ·----· '" . "-----·· . ._ "· ... 

EPA 8260 B BROMOCHLOROMETHANE NY 
·· ~.·s . · o,· . ._'-'.,'""'"''•" ., . " '""''· \<. ·~ ·" ·· ··. ""'"·' 

EPA 8260 B BROMOFORM NY 
... ,..., ..• ,..,-~ ,,.-,__, .. _ ..... ··-- '""- · «-- -- ~· .. , .••.. _,.,.-. 

EPA 8260 B CARBON TETRACHLORIDE NY 
··· ····---·· ,.,., 

EPA 8260 B CHLORODIBROMOMETHANE NY 

EPA 8260 B CHLOROFORM NY 
'-'- 4"'-~ ·,, ,.,.., ...,., • . , ....• •••• ·~ o--- ·- • •• 

EPA 8260 B CIS-1 ,2-DICHLOROETHYLENE NY 
....... .,,,.~,, ..... ,..:.""'"·.,..""' •,;,.,....• / . ·---·--ft .. ,..,, ___ ., .,- "<'··--··- ,,. _,. ·-- · . ,_ ........... - ,,_. _. "• 
EPA 8260 B DIBROMOMETHANE (METHYLENE NY 

. _ .. ,,.. __ ,,,,.,.-., .•... ,,· .. · " .. 13~C>,~1[)§) .... 
EPA 8260 B ETHYL ACETATE NY 
·; ,...<·"·""'" "· > •·~-··.-- ·· .-.· .... ~ . · .,.,. - •"\-'. 

EPA 8260 B ETHYLBENZENE NY 
... ,, __ .,_.,,.- ~ ..,. ........... ·- -. " 

EPA 8260 B IODOMETHANE (METHYL IODIDE) NY 

EPA 8260 B ISOPROPYLBENZENE NY 

EPA 8260 B METHYL BROMIDE NY 
(BROMOMETHANE) 

EPA 8260 B METHYL METHACRYLATE NY 

EPA 8260 B METHYLENE CHLORIDE NY 

·---~---· · ...... ,_. 
. (Dl<?.t;L()~9METt-fANE) 

EPA 8260 8 N-PROPYLBENZENE NY 
-···· •""•""" ·• . 

EPA 8260 B 0-TOLUIDINE (2-METHYLANILINE) NY 
··- - .......... .- ..... 

EPA 8260 B SEC-BUTYLBENZENE NY 
.. .,.. ... ., .. ~ ,.,, .. ,.,,. 
EPA 8260 B TERT-BUTYL ALCOHOL NY 

EPA 8260 B TETRACHLOROETHENE NY 
(PERCHLOROETHENE) 

EPA 8260 B TRANS-1 ,2-DICHLOROETHENE NY 

EPA 8260 B TRANS-1,4-DICHLOR0-2-BUTENE NY 

EPA 8260 B TRICHLOROFLUOROMETHANE NY 
(FLUOROTRICHLOROMETHANE. 
FREON 11 ) 

METHOD 
EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

EPA 8260 B 

Virginia Laboratory ID: 460167 
Effective Date: January 31, 2014 
Expiration Date: June 14, 2014 

ANAL YTE PRIMARY 
2,2-DICHLOROPROPANE NY 

2-CHLOROETHYL VINYL ETHER NY 

2-HEXANONE NY 

4-ISOPROPYL TOLUENE 
. (P~~y~~NE) 

ACETONE 

ACROLEIN (PROPENAL) 
·- "'. " .,,,,, -~· 

ALL YL CHLORIDE 
(3-Ct;LOf3()f:>R()f:>!=.NE) .. 
BENZYL CHLORIDE 

NY 

NY 

NY 

NY 

NY 

BROMODICHLOROMETHANE NY 

CARBON DISULFIDE NY 
. "" ...... . 

CHLOROBENZENE NY 

CHLOROETHANE(ETHYL NY 
CHL_c:>f31DE) . 
CHLOROPRENE NY 
(2-CHLOf3()~1,3-f3UTA[)l_EN~) ···· 
CIS-1,3-DICHLOROPROPENE NY 

DICHLORODIFLUOROMETHANE NY 
(FREON-12) .. . 
ETHYL METHACRYLATE NY 

HEXACHLOROBUTADIENE NY 
(1 , 3~t;E_XACf;_LOROBUTADIENE) 

ISOBUTYL ALCOHOL NY 
(2~M..~THY~:1-f:>f3()PANOL) 
METHACRYLONITRILE NY 

METHYL CHLORIDE NY 
(CHLOROMETHANE) 
METHYL TERT-BUTYL ETHER NY 
(MTBE) 
N-BUTYLBENZENE NY 

NAPHTHALENE NY 

PROPIONITRILE (ETHYL NY 
CYANIDE) 
STYRENE NY 

TERT-BUTYLBENZENE NY 

TOLUENE NY 

TRANS-1 ,3-DICHLOROPROPENE NY 

TRICHLOROETHENE NY 
(TRICHLOROETHYLENE) 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

Scope of Accreditation 

VELAP Certificate No.: 2749 

ALS ENVIRONMENTAL - ROCHESTER 
1565 JEFFERSON ROAD, BUILDING 300, SUITE 300 
ROCHESTER, NY14623 

NON-POTABLE WATER 

METHOD 
EPA 8260 8 

EPA 8260 8 

EPA 8260 8 -
EXTENDED 
EPA 8260 8-
EXTENDED 
EPA 8260 B­
EXTENDED 

EPA 8270 D 
"'- ·· ""' ~, .•.. ,,. ., .. ,...,,,..,, ........ ., ... 
EPA 8270 D 

EPA 8270 D 

ANALYTE 
VINYL ACETATE 
- ,., .. ·-~-·- "'"' • _." " ··' · '"' -. .,.,_ ,, 

XYLENE (TOTAL) 

1,2-DICHLOR0-1 , 1,2-TRIFLUOROE 
THANE 
CYCLOHEXANE 

ETHYL-T-BUTYLETHER 
(2-ETHOXY-2-METHYLPROPANE. 

...... ,,, EI-~.~L. --~-- .,, ... ,,.... .. . •' •"·' ... ,.,,..,, . ...... .... ,. .. 
1,2,4,5-TETRACHLOR08ENZENE 

1,2-DICHLOR08ENZENE 

PRIMARY 
NY 

NY 

NY 

NY 

NY 

NY 

NY 

METHOD 
EPA 8260 8 

EPA 8260 8-
EXTENDED 
EPA 8260 8-
EXTENDED 
EPA 8260 8-
EXTENDED ----·:.· . . _,,._. , ,,·;..\•'•.-. · .. , .,,. 

EPA 8260 8 -
EXTENDED 

EPA 8270 D 

EPA8270 D 

EPA 8270 D 

Virginia Laboratory ID: 460167 
Effective Date: January 31, 2014 
Expiration Date: June 14, 2014 

ANALYTE 
VINYL CHLORIDE 

... , .. -- -- ~"" ··· -·'>· ..• ·--· . .,. ,· . ...,.~ ...... ~ - . .. . ···~·· · "·"'' ' ., .. "' 
1, 1,2-TRICHLOR0-1,2,2-TRIFLUOR 

. o_~!~~~~J~~~-~~~11"~) . ....... . 
1,3,5-TRICHLOR08ENZENE 

Dl-ISOPROPYLETHER (OIPE, 
ISOPROPYL ETHER) 

.. r-'AM'vG.XEit-ivl'ETHER (TAME) 

1,2,4-TRICHLOR08ENZENE 
•••••• , "'.' ·.-.• • • " " '-'•" , . .... _ .. ,,. , ._ .," .. ... <'',. ··" " •••• , 

1,3,5-TRINITR08ENZENE 

(1 , 3 , ?,-_Tt-.l~L . , . ...... .. .. . .. 
1,3-DINITR08ENZENE (1,3-DN8) 

PRIMARY 
NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 
· ·- ~-.,~.,...,.,,,,,,, .. .,, . .:, ._ ·.· -- · 

1,3-DICHLOROBENZENE 

1,4-DICHLOR08ENZENE 

NY 

NY 
-·-··· ._,.... · -~ - .................. -·.·•.:- .. _,_., ... ....... -· ·. - . . . •,• . . ,_ ... . , .... ~ .......... . 

EPA8270 D 

EPA8270 D 
· ··~· .. ...:.:_ .... · ,· ;. ·,\ ~;"- ·;·~·-; ·- •,. .· 

EPA 8270 D 

EPA 8270 D 
.• ,~:-.-"<·---"<"'-•'""""-'-"-'" .. '""'' 

EPA 8270 D 
~--""*""""_,.,,,,._, . , ...• j> • .-.\. '" 

EPA 8270 D 

EPA 8270 D 

EPA8270 D 

EPA 8270 D 

EPA 8270 D 

EPA8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 
.. ~ .... , ,..,.,.. "' ' . .... . 
EPA 8270 D 
, -,,. , . · ·. ··- •<•~• .. 'fl•··· ····'''·"··· • I 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

" .. ... ... . ,., ........... ~." '-"· '"" '·''•'""'• ... ,.,,, ...... ,. 
1,4-PHENYLENEDIAMINE NY 

. . .. . ·----~- .. ., .,... .. __ ,,.,_ .. .... ·.: .. ~ • .. . 

2,3,4,6-TETRACHLOROPHENOL NY 

2.4,6-TRICHLOROPHENOL NY 

2,4-DIMETHYLPHENOL NY 
,,., . . ,, .... 

2,4-DINITROTOLUENE (2,4-DNT) NY 

2,6-DINITROTOLUENE (2,6-DNT) NY 

2-CHLOROPHENOL NY 

2-METHYLNAPHTHALENE NY 
.. .... .,.,, ._ ..... -.... ""' ' . . 

2-NAPHTHYLAMINE NY 

2-NITROPHENOL NY 
. ... ,.. . .... 

3,3'-DIMETHYLBENZIDINE NY 

3-METHYLPHENOL (M-CRESOL) NY 

4-AMIN081PHENYL NY 

4-CHLOR0-3-METHYLPHENOL NY 

4-CHLOROPHENYL NY 
PHENYLETHER . ... .. .. .. ... 
4-METHYLPHENOL (P-CRESOL) NY 

4-NITROPHENOL NY 

7, 12-DIMETHYL8ENZ(A) NY 
ANTHRACENE 
ACENAPHTHYLENE NY 

ANILINE NY 

BENZIDINE NY 

BENZO(A)PYRENE NY 

8ENZO(K)FLUORANTHENE NY 

8ENZ0[8]FLUORANTHENE NY 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 
. . ' •"""""" "" ....... 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

1,4-NAPHTHOQUINONE NY 

1-NAPHTHYLAMINE 
. ... -<·· ' .... , .. . ~-.-" '"'•'"·' ·. ,.-., : ••• ., .... 

2,4,5-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 
"" '< ._ "' " .' "o• '• " "''"' ' -.'•-. < ; •."•'• •'''·"""'':, '"'"-'·~~A<•< " v•M' ._ '~ • .' ._ • 

2,4-DINITROPHENOL 
.... . . . .. .. .. ,. .. ,. .. ...... . ,,.,.,_,, ... ... ..... ·· " · '.'l'·" ·"- ·. -.•1'"' 

2.6-DICHLOROPHENOL 

NY 

NY 

NY 

NY 

NY 
-- - - --- · .. ?'• • .,. ....... , , ... .,. ............ ~ .... .. .,.~ ,_ ........ , ............. ·'-' .... .. , •• .., ... ""• " - "" " · - '>'"-' · 

2-CHLORONAPHTHALENE 
.,. .... ''""""'•''" .. .,,. .. 

2-METHYL-4,6-DINITROPHENOL 
(4_,l)~_0,lf':'IT'39~2~~,~.TtjY_~.f'.'.H§t-.10L) 
2-METHYLPHENOL (0-CRESOL) 

2-NITROANILINE 

3,3'-DICHLOR08ENZIDINE 
. ... ,. .. -

3-METHYLCHOLANTHRENE 

3-NITROANILINE 

4-BROMOPHENYL PHENYL 
ETHER 
4-CHLOROANILINE 

4-DIMETHYL AMINOAZ08ENZENE 

4-NITROANILINE 
... . . "'. 

5-NITR0-0-TOLUIDINE 

ACENAPHTHENE 

ACETOPHENONE 

ANTHRACENE 

8ENZO(A)ANTHRACENE 

8ENZO(G.H,l)PERYLENE 

8ENZOIC ACID 

BENZYL ALCOHOL 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 
Department of General Services 

Division of Consolidated Laboratory Services 

Scope of Accreditation 

VELAP Certificate No.: 2749 

ALS ENVIRONMENTAL- ROCHESTER 
1565 JEFFERSON ROAD, BUILDING 300, SUITE 300 
ROCHESTER,NY14623 

NON-POTABLE WATER 

METHOD ANALYTE PRIMARY 
EPA 8270 D 815(2-CHLOROETHOXY)METHANE NY 
..,._~,,_ .,,.,.,.:<;,,_·c,...o'<' --'·'"· ·· .. -; ., . ..,.,, , .. ,~._, -..;;.,, ~._,. ,.~·"·'-' • ~<~ <>-• .:' ~ ~- --_,~ .,.,., .. .. -~·'"-"'-."''" ~ " ' "' ·~·'"-•'.-'"•'- '''"" ,,., . • --~·.- .,~. ·. 

EPA 8270 D 815(2-CHLOROl50PROPYL) 

EPA 8270 D 

EPA 8270 D 
..... ··~ ·.-.-.""'"'~"'' ·"-''-' ""'""''' '-·" 

EPA 8270 D 

EPA 8270 D 
"''"""'"<>=""·' ... , .•. , ...... ,,,, 7' ~-- ·--· .. 
EPA 8270 D 

EPA 8270 D 

EPA8270 D 
"''·""'-.'"" '• "•~•/,· •V• ' •"• , , ,.•• .. ·. 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA8270 D 
. -.-,. .-.• ,,. ,.,.., . .._,_,_,..,,,... ~.,, ... 
EPA 8270 D 
'•"'·~""·'·---~.,.·,,.-.., •. ., .... .- .. - •, 

EPA 8270 D 

EPA8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 
-· ~· _.,., .. ,, <(•"'"'"'''• '' ·~··· -· ... 
EPA 8270 D 
"'-"'""""''r.>(~?•w ,\"~'. •-·"'• •"" • 

EPA 8270 D 

EPA 8270 D 

.· .•. · ,, ·····:·~/ .. ,,, 
EPA 8270 D 

. . ,'fl,'/· · ~··\··· ·~-" ·'---- .•... 

EPA 8270 D 
•'· ':.-""'><.-;..;'«.,_.y.,_,.,·-,,,, •. , 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 
·· •"·•·· ···- »'"•"""· , .. 

EPA 8270 D 

EPA 8270 D -
EXTENDED 
··-"'·"-··-·, .- '"'' .,,, 

EPA 9040 C 

EPA 9056 A 

EPA 9056 A 

EPA 9056 A 

ETHER 

BUTYLBENZYLPHTHALATE 

CHRY5ENE 

Dl8ENZO(A,H) ANTHRACENE 
. ' . ... , .,. . '"' '-• ., 

DIETHYL PHTHALATE 

DIMETHYL PHTHALA TE 

DIPHENYLAMINE 

ETHYL METHANESULFONATE 
•""'""'., , .... ..... .. 

FLUORENE 
• • ·'· ,, ·.• . • c• -..·.-. . • • ' ''· '·"-' . -. •. . • .,, _,. 

HEXACHLOR08UT ADIE NE 

~.1.~:,l;:t~~gt.°!~<?-~9~~J:~[)IEN.~.) 
HEXACHLOROETHANE 

.. .. ... '-· .'••-'···~ ·.· ""' "'"'"~-- ,. -. ··~ ·-- '"'"'' .•• . ,- .o ... ,_ .. " • 

INDEN0(1,2,3-CD) PYRENE 
. ... .-~ .... '/' ..... ~, .,. ,,,,.. .. · ·~ --=- ... ...... _,_,, ___ ,_ 

150PHORONE 

METHAPYRILENE 

METHYL PARATHION 

(~~~:rtt.12~: M~.!~Y~). ,, , 
N-NITR050Dl-N-PROPYLAMINE 

............ .. ····.-····"" 

N-NITR050DIMETHYLAMINE 
'· · -·.·,..~·· .... """''' .-. .:.~ -~--- .. ~ . .. •· ........ . 

N-NITR050PIPERIDINE 
. "'' "• .... ·"• ..... ·'· ·~· .·• 

NAPHTHALENE 

0 .0,0-TRIETHYL 
PH05PHOROTHIOATE 

.. c,,,,.,, .•...•. , .. ,,,.., 

PARATHION (PARATHION -

. f:l"f:l~L) 
PENTACHLORONITR08ENZENE 

PHENACETIN 

PHENOL 

PRONAMIDE (KERB) 

SAFROLE 

PYRIDINE 

PH 

BROMIDE 

FLUORIDE 

NITRITE 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

METHOD 
EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 
_ ....... ..... .. .... -.. 
EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

EPA8270 D 

EPA 8270 D­
EXTENDED 

EPA 9034 

EPA 9050 A 

EPA 9056 A 

EPA 9056 A 

EPA 9056 A 

Virginia Laboratory ID: 460167 
Effective Date: January 31, 2014 
Expiration Date: June 14, 2014 

ANALYTE 
BIS(2-CHLOROETHYL) ETHER 

PRIMARY 
NY 

....... .. .. · ·-· ···'"· · ··· ····'"" -.~-~ ~·'" ·· ·· '" ··-- ~ ··-~ --- ~'"·"'·•·-

815(2-ETHYLHEXYL) PHTHALATE NY 
(Dl(2-ETHYLHEXYL)PHTHALA TE), 

(D~_riP) ., . .. ....... .. . 
CHLOROBENZILA TE NY 

' •"" . ,. · ~•"• -'•>••_, •' .. '• • ' • • .-.-. • ••~ •-'•"• V" • '"• • .,-..,. ' •" "' • • •• • ~ ~ · '• -- ~ -""<• ·-.,.,.- ~,,,. • ._ __ • 

Dl-N-8UTYL PHTHALATE NY 

DIALLATE NY 
.. . ·.···-·· _,. -· .. ·.:•• .. , ... 

Dl8ENZOFURAN NY 
" .. .,. "' ~ ..... ~-..• .-,. .•.. 

DIMETHOATE NY 
--~." '"< • ... - • . ...... , ,. ' .. , - ... - . . ,., ........ .. ·-· . .,. , .• ~.· .. ·•· •• ·. -·-.·.- .. .. ,., • ..,,,,.,..,..,, ... ~ 

DIN05EB NY 
(2-SEC-8UTYL-4,6-DINITROPHENO 
L,DN8Pl ... 
DISULFOTON NY 

FLUORANTHENE NY 
"•'" "• .. ... .. ...... .. ., ...... ....... ...... . 

HEXACHLOR08ENZENE NY 
.. .... , · .... _... ·~- ,,., ~ ... _. .... , . ., ..... .,...· .. -··-·. 

HEXACHLOROCYCLOPENTADIEN NY 
E ......... -.. , ................. , ......................... . 
HEXACHLOROPROPENE 

ISODRIN 

150SAFROLE 
. .. .. ... . ,.·; .. .. , .. , ,. .... ,. .. .. ....... ,, ... ._ .... .. "• ·· ·· · 

METHYL METHANE5ULFONATE 
.. .. ·-. ' .. ,. .. .... ...... ·. -..- ... - ~· ... -........... .. 

N-NITROSO-Dl-N-8UTYLAMINE 

N-NITR050DIETHYLAMINE 
.. ........ ' ''"""· ' ····· 

N-NITROSODIPHENYLAMINE 
.... ....... -....... . .., ....... ,.., __ ._. 

N-NITROSOPYRROLIDINE 
. .. . - ... ...... ..... .. .. 
NITR08ENZENE 

-''·'<" • ·'· -.... • .. .... 

0-TOLUIDINE (2-METHYLANILINE) 

PENTACHLOR08ENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHORATE 

PYRENE 

CARBAZOLE 

TOTAL SULFIDES 

CONDUCTIVITY 

CHLORIDE 

NITRATE AS N 

SULFATE 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

Scope of Accreditation 

VELAP Certificate No.: 2749 

ALS ENVIRONMENTAL- ROCHESTER 
1565 JEFFERSON ROAD, BUILDING 300, SUITE 300 
ROCHESTER, NY14623 

NON-POTABLE WATER 

METHOD 
EPA 9066 

SM 2320 B-1997 

SM 2340 C-1997 
,,..,,,~ .. -· . .....,,,,.. . . .,-.. ,..._., __ __ . 

SM 2540 C-1997 

SM 2540 F-1997 

sM'45oO.:ci"'·e::1997 

ANALYTE 
TOTAL PHENOLICS 

ALKALINITY AS CAC03 
... •'•" "'""' 

TOTAL HARDNESS AS CAC03 

RESIDUE-FILTERABLE (TDS) 

RESIDUE-SETTLEABLE 
., ...... ... _, ., ........... .. 

CHLORIDE 
·~~..,,_,,,.,._ .,..,,..., .. • ;,,_...,,._.," "'~ .. , · ' •• '''~. ,,._ v,,• -· . ·-· - •' ~~ '· ·"'' .. . •'"• '•··· . - -· 

SM 5310 C-2000 TOTAL ORGANIC CARBON 

USGS 1-2700-85 SILICA-DISSOLVED 

SOLID AND CHEMICAL MATERIALS 

METHOD 
EPA 1010 A 

EPA1312 

EPA 3550 C 

EPA6010 B 

EPA6010 B 

EPA 6010 B 

EPA6010 B 

EPA 6010 B 

EPA 6010 B 

EPA 6010 B 

EPA6010 B 

EPA 6010 B 

EPA 6010 B 

EPA 6010 B 

EPA 6010 B 
.,.. .. ,,. . ...,. .. ,..~ _,,, ....... , ... ~ ·· 

EPA 6010 B 

EPA 6010 B 
··~.-.~·· '•'>>;::;«;,,;o -"· ····"' " • • • 

EPA 6010 C 

EPA 6010 C 

EPA6010 C 

EPA 6010 C 

EPA 6010 C 

EPA 6010 C 

EPA 6010 C 

EPA 6010 C 

ANALYTE 
FLASHPOINT 

PREP: SYNTHETIC 
PRECIPITATION LEACHING 
PROCEDURE 

. .. .. , ~ ··--·.-- ~.,-, ..... '· ~.,., . . . -
PREP: ULTRASONIC EXTRACTION 

ALUMINUM 

ARSENIC 

BERYLLIUM 

CADMIUM 
.. ~. - __ , ...... . 

CHROMIUM 

COPPER 

LEAD 

MAGNESIUM 

MOLYBDENUM 

POTASSIUM 

SILICA AS SI02 

SODIUM 

THALLIUM 

VANADIUM 

ALUMINUM 

ARSENIC 

BERYLLIUM 

CADMIUM 

CHROMIUM 

COPPER 

LEAD 

MAGNESIUM 

PRIMARY 
NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

PRIMARY 
NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

METHOD 
SM 2120 B-2001 

·~· . .-/, , . ~ · .. 

SM 2340 B-1997 

SM 2540 B-1997 

SM 2540 D-1997 

SM 3500-CR B-2009 

sM 4'sao:s2"""' F-2006 
SM 5540 C-2000 

METHOD 
EPA1311 

EPA 3050 B 

EPA 5035 

EPA 6010 B 

EPA 6010 B 

EPA 6010 B 

EPA 6010 B 
·- - " 

EPA 6010 B 

EPA6010 B 

EPA 6010 B 

EPA 6010 B 

EPA6010 B 

EPA 6010 B 

EPA 6010 B 

EPA 6010 B 

EPA6010 B 

EPA 6010 B 

EPA 6010 C 

EPA6010 C 

EPA 6010 C 

EPA 6010 C 

EPA 6010 C 

EPA 6010 C 

EPA 6010 C 

EPA6010 C 

Virginia Laboratory ID: 460167 
Effective Date: January 31, 2014 
Expiration Date: June 14, 2014 

ANALYTE 
COLOR 

TOT AL HARDNESS AS CAC03 
- ""' " . . •..... ~·- ... .-

RESIDUE-TOT AL 
' " "' '"""" ""·"" ... ,,.. """"''' 

RESIDUE-NONFIL TERABLE (TSS) 

CHROMIUM VI 
..... ., ·· ·~.· • ' ... ". 

SULFIDE 

SURFACTANTS - MBAS 

ANALYTE 
PREP TOXICITY 
CHARACTERISTIC LEACHING 
PROCEDURE -- . ""·· .-.·.-·· __ ,,.., .. ..__ . ""•"""· 

PREP: ACID DIGESTION OF 
SEDIMENTS. SLUDGES. AND 
SOILS 

•'-• •'>'>-'- ••''A' .>'•'° '-'• ~' ' • 

PREP CLOSED-SYSTEM PURGE 
AND TRAP AND EXTRACTION 

ANTIMONY 

BARIUM 

BORON 

CALCIUM 
- - . 

COBALT 

IRON 

LITHIUM 

MANGANESE 

NICKEL 

SELENIUM 

SILVER 

STRONTIUM 

TIN 

ZINC 

ANTIMONY 

BARIUM 

BORON 

CALCIUM 

COBALT 

IRON 

LITHIUM 

MANGANESE 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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PRIMARY 
NY 

NY 

NY 

NY 

NY 

NY 

NY 

PRIMARY 
NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 



Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

Scope of Accreditation 

VELAP Certificate No.: 2749 

ALS ENVIRONMENT AL - ROCHESTER 
1565 JEFFERSON ROAD, BUILDING 300, SUITE 300 
ROCHESTER, NY14623 

SOLID AND CHEMICAL MATERIALS 

METHOD ANAL YTE PRIMARY METHOD 
EPA 6010 C MOLYBDENUM NY EPA6010 C 
·- · -~-- -..:---.... -""''".-..-...,._.,,,._, .. •'-"" ,_,.. , _ .,.,,~ .... ,...-,,_,.,.-,....., •. ,,., ... ,._::r.. ,, ~.-,,...o- •• -..... .._ . .. ~ .·- ... , ... . ,, , .. ,._ .,_,,_,,_ ..• __ .. •. A',...,,,,,,.. ..• ,V .. ""'>"-' • 'I"•"''' ' 

EPA 6010 C POTASSIUM NY EPA 6010 C 

Virginia Laboratory ID: 460167 
Effective Date: January 31 , 2014 
Expiration Date: June 14, 2014 

ANALYTE 
NICKEL 

""··· ····-· -· ' . . _ _,"" "" 

SELENIUM 

PRIMARY 
NY 

NY 
. .__,,..,..,,..,;..•--..--,.· .... ·. ,_ ... , ..... , ...... • . ,,,. ., ....... ,.,;,o _ ... ., .. , ... ·- .-,... --.... -., 
EPA 6010 C SILICA AS 8102 

EPA6010 C SODIUM 
.-,·,-~ .'>".'"""' ·-'"" >,_\•,•,:,)•'-'•'4 • • '• C ~<.'>O>•,.,.,_,_ . . ,,.,c,.- .. ,, 

EPA 6010 C THALLIUM 

EPA6010 C 
h .... .,..,.~ __,,"""" ... """'•'· 

EPA6010 C 

EPA 6020 A 
....,._,.,,_."'"'~"""''--"·---_, ..•. ,, ........ .. . 
EPA6020A 

EPA6020 A 

EPA 6020 A 

EPA6020 A 
,.,_ .. ,,_.,,~.,_~.,,, ..,_ .... .,~ .. -

EPA 6020 A 
"""".'' ·"·' ·"~" "~<·,.-....... 

EPA6020 A 

EPA6020 A 

EPA 7010 

EPA 7010 

EPA 7196 A 

EPA 7471 B 

EPA 8015 B 

EPA 8015 C 

EPA8021 B 

EPA 8021 B 

EPA 8021 B 

EPA 8021 B 

EPA 8021 B 

EPA 8021 B 

EPA 8021 B­
EXTENDED 

EPA 8081 B 
"" '""'•""""' 

EPA 8081 B 

EPA 8081 B 

EPA 8081 B 

EPA 8081 B 

EPA 8081 B 

TITANIUM 
.... ..... , .. .__., .... 
ZINC 

ARSENIC 
. .. - ~ ·.--,,, ., -"" ·' ·.• .. ·-
BERYLLl UM 

CHROMIUM 
. ___ ,,,. ..... - .. ~-- --><--'-- ... , .• 

COPPER 

MANGANESE 

SELENIUM 

THALLIUM 

ZINC 

ARSENIC 

SELENIUM 
" ·· · - ~,-,·.... . --~. 

CHROMIUM VI 

MERCURY 
.... ,. ,._, ..... , .... , ...• .,. "' ...... ,. .., ... , .. ,... .. , .. . 

GASOLINE RANGE ORGANICS 

.. ((3R9L 
GASOLINE RANGE ORGANICS 
(GR()) 
1,3,5-TRIMETHYLBENZENE 

BENZENE 

ETHYLBENZENE 
--- . . . ... . , .. . 

N-BUTYLBENZENE 

SEC-BUTYLBENZENE 

TOLUENE 

METHYL TERT-BUTYL ETHER 

_(r..1"fE3.§) 
4,4'-DDE 

ALDRIN 

ALPHA-CHLORDANE 
(CIS-CHLOFWANE) 

CHLORDANE (TECH.) 

DIELDRIN 

ENDOSULFAN II 

NY EPA 6010 C 
_,,. 

NY EPA 6010 C 

NY EPA6010 C 
-'/.- "'""••''·'~ ·"'- "•"A'•• -- " ...... ------ ---~- ., .... 

NY EPA6010C 

NY EPA 6020 A 
._, .... ........ __ . 

NY EPA6020 A 

NY EPA6020 A 
• ' """• . ' " 

NY EPA 6020 A 
--· ........... ·--·---~--· . •'" '''~·->·· ··· --~·"'" "·"· ... 

NY EPA6020 A 

NY EPA6020 A 

NY EPA 6020 A 

NY EPA6020 A 
. .. ...... ,,. ·<~·-:--:-- - " 

NY EPA6020 A -
EXTENDED 

NY EPA 7010 
.,_,,_.,_ --- -~·--" .. 

NY EPA 7010 

NY EPA 7471 A 

NY EPA 801 5 B 

NY EPA 8015 C 

NY EPA 8021 B 

NY EPA 8021 B 

NY EPA 8021 B 

NY EPA 8021 B 

NY EPA 8021 B 

NY EPA 8021 B 

NY EPA 8021 B 

NY EPA 8081 B 

NY EPA 8081 B 

NY EPA 8081 B 

NY EPA 8081 B 

NY EPA 8081 B 

NY EPA 8081 B 

NY EPA 8081 B 

SILVER NY 
.. ..... ,.._,..,,_,..., ._ -- -'··--·"'"' "-··•''· ··-~ - ·. .. _. ..... ...,., ... .,. _.,,.,, .. ,,. 

STRONTIUM NY 

TIN NY 
.... ,.,.,..,.,., ____ ." ....... , ... - .·:-· ,, .............. -~--- --- ~-"'" ~ .... .,. ...... ~~--

VANADIUM NY 

ANTIMONY NY 
,, , .. . " "'··· ........ ..,., _, . .., , ._, .. __ 

BARIUM NY 
.. , , ... ,, ... 

CADMIUM NY 
.... . . .,. , 

COBALT NY 
/ .. ,,. ., ......... .... 
LEAD NY 

NICKEL NY 
,_ .. _, .· .... ...... ~.---. 

SILVER NY 

VANADIUM NY 
.... .. . _________ ., ·· ··--· ·" .. . ..... ~ ·"~" . ",.·~ 

MOLYBDENUM NY 

'""'"" 
LEAD NY 

. . ..... ...... ,.,_._......,. .. ,,. ,,, .. ,_. .,....,. ::-,.,,,.,_ __ 

THALLIUM NY 
".-·~ '·"·"·"'"''" 

MERCURY NY 
.. ·-· - --·~ --·''···· / • .---· . ,. :-.~ ._ .. ... ,. ···· ....... . .. 

DIESEL RANGE ORGANICS (ORO) NY 

DIESEL RANGE ORGANICS (DRO) NY 

1,2,4-TRIMETHYLBENZENE NY 

4-ISOPROPYL TOLUENE NY 
(P-CYME~E) 

CHLOROBENZENE NY 

ISOPROPYLBENZENE NY 

N-PROPYLBENZENE NY 

TERT-BUTYLBENZENE NY 

XYLENE (TOTAL) NY 

4,4'-DDD NY 

4,4'-DDT NY 

ALPHA-BHC NY 
(ALPHA-HEXACHLOROCYCLOHEX 
ANE) 

BETA-BHC NY 
(BET A-HEXACHLOROCYCLOHEXA 
NE) 

DELTA-BHC NY 

ENDOSULFAN I NY 

ENDOSULFAN SULFATE NY 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Department of General Services 
Division of Consolidated Laboratory Services 

Scope of Accreditation 

VELAP Certificate No.: 2749 

ALS ENVIRONMENT AL - ROCHESTER 
1565 JEFFERSON ROAD, BUILDING 300, SUITE 300 
ROCHESTER,NY14623 

SOLID AND CHEMICAL MATERIALS 

METHOD ANALYTE PRIMARY METHOD 
EPA 8081 B ENDRIN NY EPA 8081 B 
·--'-'""~·- ~ --.... ...,.,,.,...~,,.,.·, -,, .. '"·" ' ""'·'-··~-·-··~· •"'•"""'-'•: ·"<>-··-·,···-
EPA 8081 B ENDRIN KETONE NY EPA 8081 B 

EPA8081 B GAMMA-CHLORDANE NY EPA 8081 B 
[BETA-CHLORDANE . 

• ·'-"·":.. "'""""'" ""'~ '·"· .. ,.,,,.' .. !~~~:C~.~9Rg~N.EJ ... 
EPA 8081 B HEPTACHLOR EPOXIDE NY EPA 8081 B 

Virginia Laboratory ID: 460167 
Effective Date: January 31, 2014 
Expiration Date: June 14, 2014 

ANALYTE 
ENDRIN ALDEHYDE 

... ,., ,, ... __ ., ·•··· '"""··'-

GAMMA-BHC (LINDANE, 
GAMMA-HEXACHLOROCYCLOHEX 
AN~) 
HEPTACHLOR 

METHOXYCHLOR 

PRIMARY 
NY 

NY 

NY 

NY 
~-,,.__...._:>_~.,·=---~-~· ... , .. ,, __ ••• __,_ •. -... . • ,.,.-._:w<>- -, .-, .,__.,, ' .,,, .. ,.,.,~._,. ~-<"<·~,_; , •• ,,,,,,._ • ••• ----,, , ... "· " .... . , ,.,.'" · ~ .. ,.. ~·· .. .-.,. ...... ~ ""''"' 

EPA 8081 B TOXAPHENE (CHLORINATED NY EPA 8081 B- KE PONE NY 

. C~F.:_>l:!§~~L "' .-~' ······- ····· · · ·· EXTENDED 
-=-~·,,N",..~.)o.\..:•- ·;~ .-,.,._. ,,._._ .... '· · .. • ··--····· ~·'- -~ .. ,.,,. . ... ... ,,..~ .,,,. ..,. __ .,. •:-

EPA 8082 A AROCLOR-1016 (PCB-1016) NY EPA 8082 A AROCLOR-1221 (PCB-1221) NY 
''~-·,.·. "'"·:·r.:. ~-,,,/., """ . "" " . '"·'· •,. < ,, .,.,,.,,,. , ._, . ., ., ,. ,.. ,, ... ..• '•'" ". .... -'' " ""'" '""'' 

EPA 8082 A AROCLOR-1232 (PCB-1232) NY EPA 8082 A AROCLOR-1242 (PCB-1242) NY 
--- ~ ,,,,. _ _,.,,,,, . .,,_.. __ . ___ -~~.- . -... ---·,· " . " .. 

EPA 8082 A AROCLOR-1248 (PCB-1248) NY EPA 8082 A AROCLOR-1254 (PCB-1254) NY 
-- """'" '" 

EPA 8082 A AROCLOR-1260 (PCB-1260) NY EPA 8151 A 2,4 ,5-T NY 
,,-.... ~··..:.<'·"""-"·---~· 

EPA 8151 A 2,4-D NY EPA 8151 A PENTACHLOROPHENOL NY 
. . . ..... -. ·'· .. , . .. 

EPA 8151 A SILVEX (2 ,4.5-TP) NY EPA 8260 B 1, 1.1.2-TETRACHLOROETHANE NY 
·- • ,,.,,,... __ ..,__,,.,.,,,,,.-,..,. ~H •_- •- .. .. ..... ... . ...... ,... . """·" 
EPA 8260 B 1, 1, 1-TRICHLOROETHANE NY EPA 8260 B 1, 1.2,2-TETRACHLOROETHANE NY 
"'· .. '~"-""--'·""-""'··· ' .. ·. . . . . 
EPA 8260 B 1, 1,2-TRICHLOROETHANE NY EPA 8260 B 1 , 1-DICHLOROETHANE NY .. · .. _,_ .. _,__,.,, .... _,,,..-_ .... ....... 
EPA8260 B 1, 1-DICHLOROETHYLENE NY EPA 8260 B 1, 1-DICHLOROPROPENE NY 
""""""• <'•.•r.~~--; -<, •·•·. . ··- " .... -, ... 
EPA 8260 B 1,2,3-TRICHLOROPROPANE NY EPA 8260 B 1,2,4-TRICHLOROBENZENE NY 
•·-"><"···"-"·--<•""'· ··-·'··- · •. '•"· ......... .. ·· --· .. , ., "" "" ._,. •""'"" "'•' '"'""" 

EPA 8260 B 1,2,4-TRIMETHYLBENZENE NY EPA 8260 B 1,2-DIBROM0-3-CHLOROPROPAN NY 
--·-··'' "·'7·"····· 

E (DB(;P) . . . . .... 
EPA 8260 B 1,2-DIBROMOETHANE (EDB. NY EPA 8260 B 1,2-DICHLOROBENZENE NY 

......... ,.,,~.;.-~ .-. ..... -. . .,_., ·-- . ETt-f"'.~~~~01E?R_9~1£:)~l .. 
EPA 8260 B 1,2-DICHLOROETHANE NY EPA 8260 B 1,2-DICHLOROPROPANE NY 

.. -~;,,:;.,,,,"' •... ,: ,._,_, __ __ .. (E1:H.:-LsN,~ _[)l(;HLC?R1p~J 
EPA 8260 B 1,3,5-TRIMETHYLBENZENE NY EPA 8260 B 1,3-DICHLOROBENZENE NY 
~ .. ,, .... ., ... ,..,. ,., .. "" .. .. ' . 
EPA 8260 B 1,3-DICHLOROPROPANE NY EPA 8260 B 1.4-DICHLOROBENZENE NY 
-~ .,,,__,_ .. _,_.,. . _.,_ ·-··· "' -
EPA 8260 B 1.4-DIOXANE (1 ,4- NY EPA 8260 B 2.2-DICHLOROPROPANE NY 

DIETHYLENEOXIDE) 
_,, .... -~;,---- ··· . .,. " . ". 

EPA 8260 B 2-BUTANONE (METHYL ETHYL NY EPA 8260 B 2-CHLOROETHYL VINYL ETHER NY 
KETONE, MEK) 

EPA 8260 B 2-CHLOROTOLUENE NY EPA 8260 B 2-HEXANONE NY 
., ·'""_."'~~ . .,,,...-_., . . 

EPA 8260 B 4-CHLOROTOLUENE NY EPA 8260 B 4-ISOPROPYL TOLUENE NY 
(P-C~MEN~) . . .... , ... ,,. ... . 

EPA 8260 B 4-METHYL-2-PENTANONE (MIBK) NY EPA 8260 B ACETONE NY 

EPA 8260 B ACETONITRILE NY EPA 8260 B ACROLEIN (PROPENAL) NY 
~. _, __ ...,.._,._. ,,,, .. ,,, .. ~.-~. 
EPA 8260 B ACRYLONITRILE NY EPA8260 B ALL YL CHLORIDE NY 

(3-CHLOROPROPENE) 
EPA 8260 B BENZENE NY EPA 8260 B BROMOBENZENE NY 

EPA 8260 B BROMOCHLOROMETHANE NY EPA 8260 B BROMODICHLOROMETHANE NY 

EPA 8260 B BROMOFORM NY EPA 8260 B CARBON DISULFIDE NY 

EPA 8260 B CARBON TETRACHLORIDE NY EPA 8260 B CHLOROBENZENE NY 

EPA 8260 B CHLORODIBROMOMETHANE NY EPA 8260 B CHLOROETHANE (ETHYL NY 
CHLORIDE) 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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Commonwealth of Virginia 

Deoartment of General Services 
Division of Consolidated Laboratory Services 

Scope of Accreditation 

VELAP Certificate No.: 2749 

ALS ENVIRONMENTAL - ROCHESTER 
1565 JEFFERSON ROAD, BUILDING 300, SUITE 300 
ROCHESTER, NY 14623 

SOLID AND CHEMICAL MATERIALS 

METHOD ANALYTE PRIMARY 

EPA 8260 B NY 

METHOD 
EPA 8260 B 

EPA 8260 B 

Virginia Laboratory ID: 460167 
Effective Date: January 31, 2014 
Expiration Date: June 14, 2014 

ANALYTE 
CHLOROFORM 

CIS-1,2-DICHLOROETHYLENE 

PRIMARY 
NY 

NY 
. '"·~·· .. ,,,,. .. _ . , .. , 

EPA 8260 B 

EPA8260 B 
,,,.._.,.._....,4,..,•.,.-. >,_.' .. v_;,,., • .~• , .•~ ,_ '•" 

EPA 8260 B 

EPA8260 B 

EPA 8260 B 

EPA8260 B 

EPA8260 B 

EPA 8260 B 

.,,,.,.,_,_,,./ ,, .,,,,_, .. ,. 
EPA 8260 B 
. _ . ..,_ ·- ., ... -.. ~ ,,, .. , __ 

EPA 8260 B 
,.,.., .... .> ~~ '"''""·" •.. 

EPA 8260 B 
.....,...,..,.,.,,._,._,.,_,,,Y,,,.,.,,,._.~_. 

EPA 8260 B 
u.·,,~,:--.,,...,._~,.,.,.,.._ ·.· .• 

EPA8260 B 

"""'"'""'"'"""~'"'°'·"' '· --;.--~- ''•. 
EPA 8260 B 
,,..,.~·v:·~-.c-· ,.,,,_., . ..,,...,..,.,. 

EPA 8260 B 
~ "'·=' ·-~"'-'""'"'· v , •• ~- • ,_. 

EPA 8260 B 

. , . ,.-.,., ........ •. 

EPA 8260 B 

EPA 8260 B -
EXTENDED 
"'' · ··~·, .. <..,._, .,.., ,...,.,,._., 

EPA8270 D 
-.-~ ...... ····" .... "'"~'·""'' . 

EPA 8270 D 
~ .. _.,,,- .. ~ ......... _ ... .,. 

EPA 8270 D 
, ,.. -~-~· , ....... , ·-~·--. ·. 
EPA 8270 D 

EPA 8270 D 

EPA 8270 D . .. ~.~---- · .. ,... -- ?~ . 
EPA 8270 D 

EPA 8270 D 
- .. -, . . ·.·~ ., ... , ... · 

EPA 8270 D 

EPA 8270 D 

EPA 8270 D 

DIETHYL ETHER 

ETHYL METHACRYLATE 
., ·'·' ' - . 0 • •• '"'' • '" .• .· •• •'•" ., ..... 

HEXACHLOROBUTADIENE 

( 1 '. ~:.t:f.~~-~-'::!.~2~()~l)!/\[)!EN5) . 
ISOPROPYLBENZENE 

METHYL BROMIDE 

<E3~~)~_<::)M_E,!.t::!/\t-.IE,L .. 
METHYL METHACRYLATE 

METHYLENE CHLORIDE 

(Dl~t::l.LO~()~E,THAf-:1~) 
N-PROPYLBENZENE 

0-TOLUIDINE (2-METHYLANILINE) 

SEC-BUTYLBENZENE 
-~ -~ --.?·· . . --··., .. . 

TERT-BUTYL ALCOHOL 
. ~-.·. •.,,,., ,,. "''·' .. 

TETRACHLOROETHENE 

(PERC:~L0~.()~!:1-t~~E,) ...• 
TRANS-1,2-DICHLOROETHENE 

TRANS-1 ,4-DICHLOR0-2-BUTENE 

TRICHLOROFLUOROMETHANE 
(FLUOROTRICHLOROMETHANE, 

. .. FRE()N 11) 

VINYL CHLORIDE 

1, 1,2-TRICHLOR0-1 ,2,2-TRIFLUOR 
OETH,t\N_E (FREON 113) 

1,2,4,5-TETRACHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1 ,4-DICHLOROBENZENE 

1,4-PHENYLENEDIAMINE 

1-NAPHTHYLAMINE 

2,4,5-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2.4-DINITROPHENOL 

2,6-DICHLOROPHENOL 

2-CHLORONAPHTHALENE 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

EPA 8260 B DIBROMOMETHANE (METHYLENE 

""'"' • , .......... E3~0r.11[)E:) .. 
EPA 8260 B ETHYL ACETATE 
.... . ""' . '"·"'"·~- --··,,.. . .,, -· ·-- ·. - • • '.•>-:"<""""''·· - ··-··· --·-· ,_,. ,·.~ •• 

EPA 8260 B ETHYLBENZENE 
· ····--"•"•''"· . .. , ........ 

EPA 8260 B ISOBUTYL ALCOHOL 

"''""""• '" "'•·-----···· .. . .. <~:,~_S!~t:tY~:J:.f'~C?~/\~OL.) .. 
EPA 8260 B METHACRYLONITRILE 

EPA 8260 B METHYL CHLORIDE 

(CHL9~()-~ETH,t\~E,) " ... 
EPA 8260 B METHYL TERT-BUTYL ETHER 

.. (~!:E3E:l ... · .. 
EPA 8260 B N-BUTYLBENZENE 

EPA 8260 B NAPHTHALENE 
·-·· . . ~ .. ·--· · 

EPA 8260 B PROPIONITRILE (ETHYL 
CYANl_[)E) 

EPA 8260 B STYRENE 
·--· ··---··· · ._. _,,._ .. .......... -_ •," 

EPA 8260 B TERT-BUTYLBENZENE 
... -.""•.• "· "" "· "'""" 

EPA8260 B TOLUENE 
...··.- ,-_,.,_. ,. ...·.- .· ~ .. 

EPA 8260 B TRANS-1,3-DICHLOROPROPENE . .. 
EPA 8260 B TRICHLOROETHENE 

(!~ICHLS~ROETHYLENE) 

EPA 8260 B VINYL ACETATE 

EPA 8260 B XYLENE (TOT AL) 

EPA 8260 B - CYCLOHEXANE 
EXTENDED 

EPA 8270 D 1,2,4-TRICHLOROBENZENE 

EPA 8270 D 1, 3,5-TRINITROBENZENE 
(1,3,5-TNB) 

EPA 8270 D 1,3-DINITROBENZENE (1 ,3-DNB) 

EPA 8270 D 1,4-NAPHTHOQUINONE 

EPA 8270 D 1-CHLORONAPHTHALENE 

EPA 8270 D 2,3,4,6-TETRACHLOROPHENOL 

EPA 8270 D 2 ,4.6-TRICHLOROPHENOL 

EPA 8270 D 2,4-DIMETHYLPHENOL 

EPA 8270 D 2.4-DINITROTOLUENE (2 .4-DNT) 

EPA 8270 D 2.6-DINITROTOLUENE (2 ,6-DNT} 

EPA 8270 D 2-CHLOROPHENOL 

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above. 
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NY 

NY 
----·-···-· . 4t•~ ·>- •·." . 

NY 

NY 

" .. --~ -<· ~- .. ·•. - .. 
NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 



Commonwealth of Virginia 

Deoartment of General Services 
Division of Consolidated Laboratory Services 

Scope of Accreditation 

VELAP Certificate No.: 2749 

ALS ENVIRONMENT AL - ROCHESTER 
1565 JEFFERSON ROAD, BUILDING 300, SUITE 300 
ROCHESTER, NY 14623 

SOLID AND CHEMICAL MATERIALS 

METHOD ANALYTE PRIMARY 
EPA 8270 D 2-METHYL-4,6-DINITROPHENOL NY 

.. ,_.,.,.,.,.,,__,.,,, .. ,,,_,,,,, . .. · "'"' ........ (~~~~1~1I~9:?-~f:!HV,.~PHEN()L) 
EPA 8270 D 2-METHYLPHENOL (0-CRE80L) NY 
'-'-"' ·""""' ' ''a ..... """' •··~ .. . .... ,._ "''-' , ..... . _,,,. ,,..,..,.., ____ .- _. .. ..., ~-- .. 

EPA 8270 D 2-NITROANILINE NY 
,,,..,,,,._,.,,,..,,,.,,, .. ~.~· ··"'"'""" ' ' • •"''"' -~~. - c·. ··"···''"''•"•"·· .•.··· -.·:.·.•)-.,, " ·-•'-"'•··"' """" • 

EPA 8270 D 3,3'-DICHLOROBENZIDINE NY 
.. ...,...,""" .. "'"'""·"' ........ , ... ,.·-· · '•• ' •"<" --'-" "-"' •N,..••t• v<,• . ,,,.,.,.,. .. .-• 

EPA 8270 D 3-METHYLCHOLANTHRENE NY 
:.....;.:.-·~~'" '""· ' ' '"' ''''"' 

EPA 8270 D 3-NITROANILINE NY 
.., __ ,__._,.._ .~,.,...~<-.,.,.., ..,_._ .. _, .. , .... ..., ....... , ........ '"" .., ...... · .~ .... ·.·., .. "' . ., 
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From: Dodson, Anita/VBO
Sent: Thursday, August 08, 2013 3:07 PM
To: Ivester, Marlene/VBO
Subject: FW: Tier II SAP request

Hi Marlene, 

Please see the email below from Ken Bowers approving a Tier II SAP for the AOC 2 work at CAX. Please keep this email 
and include it as an appendix in the Tier II SAP. 

Thanks, 

Anita  

‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Bowers, Kenneth A CIV NAVFAC LANT, EV [mailto:kenneth.a.bowers@navy.mil]  
Sent: Thursday, August 08, 2013 2:55 PM 
To: Dodson, Anita/VBO 
Subject: RE: Tier II SAP request 

Anita, 

Sorry to have not gotten back with you sooner.  Yes, I agree with Tier II for this SAP. 

v/r 

Ken 

‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Anita.Dodson@CH2M.com [mailto:Anita.Dodson@CH2M.com]  
Sent: Wednesday, August 07, 2013 14:28 
To: Bowers, Kenneth A CIV NAVFAC LANT, EV 
Cc: Anita.Dodson@CH2M.com 
Subject: Tier II SAP request 

Hi Ken, 

We are seeking approval to prepare a Tier II SAP to support work at AOC 2 at Cheatham Annex.  I believe this is a good 
Tier II candidate, and have attached the questionnaire.  Please let me know if you agree, and if you approve of us 
preparing a Tier II SAP for this work. 

Thanks! 



2

 
Anita Dodson 
 
Chemist 
 
CH2M HILL 
5701 Cleveland Street, Suite 200 
Virginia Beach, VA, 23462 
Direct: 757‐671‐6218 
Fax: 757‐497‐6885 
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COMMONWEALTH of VIRGINIA
DEPARTMENT OF ENVIRONMENTAL QUALITY

Street address: 629 East Main Street, Richmond, Virginia 23219
Mailing address: P.O. Box 1105, Richmond, Virginia 23218

TDD (804) 698-4021
www.deq.virginia.gov

Molly Joseph Ward
Secretary of Natural Resources

David K. Paylor
Director

(804) 698-4000
1-800-592-5482

April 14, 2014

Mr. Scott Park
NAVFAC MIDLANT, Building N-26
Hampton Roads Restoration Product Line, Code OPHREV4
9742 Maryland Avenue
Norfolk, VA 23511-3095

Draft Tier II Sampling and Analysis Plan
AOC 2 – Dextrose Dump
Naval Weapons Station Yorktown
Cheatham Annex
Williamsburg, Virginia

Dear Mr. Park:

The Virginia Department of Environmental Quality (DEQ) has received the Draft Tier II Sampling and
Analysis Plan (SAP) for AOC 2 – Dextrose Dump at Naval Weapons Station Yorktown, Cheatham
Annex (CAX), Williamsburg, Virginia. The SAP, prepared by CH2M HILL, was received by the DEQ on
April 4, 2014.

Thank you for providing the DEQ’s Office of Remediation Programs the opportunity to review the above-
referenced SAP. Subsequent to DEQ’s internal review, this office defers comment on the SAP to the
Environmental Protection Agency’s (EPA’s) Remediation Project Manager for CAX, Mr. Jerry Hoover.

Please contact me at (804) 698-4125 or wade.smith@deq.virginia.gov with any additional questions.

Sincerely,

Wade M. Smith
Remediation Project Manager
Office of Remediation Programs

cc: Jerry Hoover, EPA



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Ill 

1650 Arch Street 
. Philadelphia, Pennsylvania 19103-2029 

Mr. Scott Park 
NA VF AC MID LANT, Building N-26, Room 3208 
Attention: Code OPHE3, Mr. Scott Park 
9742 Maryland Avenue 
Norfolk, VA 23511-3095 

April 23, 2014 

Subject: Draft Tier II Sampling and Analysis Plan (SAP), AOC 2 - Dextrose Dump, 
Supplemental Soil Sample Collection, Naval Weapons Station Yorktown Cheatham 
Annex, Williamsburg, Virginia 

Mr. Park: 

EPA has reviewed the Draft SAP for AOC 2 dated April 2014. EPA has n0 comments on this 
document. Please submit a final copy of the subject document for our records. 

If you have any questions, please contact me at 215-814-2077. 

cc: Wade Smith, VDEQ 

Sincerely, 

Gerald F. Hoover, RPM . 
NPL/BRAC Federal Facilities Branch 
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