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U.S. EPAIIDEM COMMENTS 
Draft Phase Ill Soils RFI Quality Assurance Project Plan Revision 1 (February 2000) 

For Solid Waste Management Units 6 (Demolition Range) & 7 (Old Rifle Range) 
Naval Surface Warfare Center - Crane, Indiana 

Note: Hard copies of two transmittal letters from Mr. Ramanauskas (EPA Region 5) are 
attached to this document. The first letter dated April 20.2000 was the transmittal letter 
accompanying the comments listed below. The second letter dated September 20,200O was 
the transmittal letter sent to NSWC advising the Navy that a// actions with regard to SWMU 6 
could be deferred until closure of the Demolition Range as described in the Subpart X permit for 
that unit. 

Comment 1: 

Referring to the Project Objectives in Section 1 .I .l., the objective for the Demolition Range 
should be modified to state that if groundwater data do not indicate that a hot spot exists at the 
Demolition Range, the project should move to the next phase of work at the DR (e.g., Corrective 
Measures Study). For this section and the last sentence of Section 12.4.2., Statistical Ground 
Water Analyses (SWMU 6 Only), it should be understood that the U.S. EPA together with IDEM 
will make the final determination to terminate investigation of SWMU 6 under this QAPP based 
upon a review of the groundwater data. Please revise the language to reflect this. 

Response: Based on USEPA Region 5’s decision to defer action on SWMU 6 until closure 
(see attached letter from Mr. Ramanauskas dated September 20,200O) the subject 
comment does not need to be addressed at this time. 

Referring to Section 1 .I .2, what is the rationale for setting the subsurface sampling interval at 
the ORR at 2 to 4 feet? 

Response: There are two reasons why four feet (4’) was chosen as the maximum depth. 
First, risk assessors typically evaluate subsurface soil exposures 
(construction/residential excavation scenarios) down to -10’ or, if ground water is 
shallow, to the ground water table. Ground water is typically quite shallow (4 feet or less 
in the cleared area of the Old Rifle Range), based on several ground water measurements 
obtained from the 1990 soil borings. The Old Pistol Range (OPR) is topographically lower 
than the cleared area of the ORR. Although no ground water measurements are available, 
based on the proximity of a stream to the edge of the OPR area and the elevations 
involved, it is thought that ground water is no more than 3-4’ deep. 

Secondly, the Base-wide Background Study set the subsurface depths at 2-6’ (4, l-foot 
intervals randomly selected for analysis). Based on the discussion above, 4’ is in the 
middle of the range for the Background Study. 

The objective for the first round of sampling is to generate data that can be compared 
both to the background study (for metals) and to criteria that would be applied for human 
risk assessment. The data will provide nature and extent information that can be used to 
indicate that contamination is bounded or unbounded at the 4’ depth. 
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Comment 3: 

Referring to Section 1.2.7, the last sentence states that there are no known land use or 
community actions under consideration or proposed at this time and cites a 1997 Brown & Root 
Environmental document. Have there been any changes in this area in the past three years? 

Response: Currently there are no municipalities or known land use or community 
actions under consideration or proposed at this time that are close to NSWC Crane. Also, 
the Demolition Range and Old Rifle Range are located close to the center of the NSWC 
Crane (over two miles from the closest property boundary) and therefore the potential 
impact to human health and the environment from any soil contamination is very low. 

Comment 4: 

The groundwater concentration which will trigger soil and geophysical sampling at the DR-Navy 
is defined in Section 4.1 .I. A 5 times factor has been applied to the definition of a “hot spot”, yet 
there is no rationale explaining how this factor was derived or why it is appropriate. Provide a 

<detailed discussion of the derivation of the 5 X factor in both Sections 4.1 .l. and 1.4.2.1. of the 
QAPP. Provide a similar discussion of the 2 X factor for the ORR. 

Response: The rationales for both 2x and 5x factors above background were provided on 
page 1-23 of the Draft QAPP. 

A more statistically based approach for comparing ORR samples to background is 
presented below. The text will be modified throughout the document to reflect this 
approach. 

Site soil metals data will be compared to corresponding metals date from the 
NSWC Crane Basewide Soil Background Study for soils of similar depositlonal 
environment, depth and grain size. The comparison will make use of the non- 
parametric Wllcoxon Rank Sum test at a 5% significance level. Using the Wllcoxon 
Rank Sum test, If site data are classlfled as representing a population having a 
concentration greater than the corresponding background population, sol1 in 
these locations will be classified as “contaminated.” 

DRNavy 

Response: Based on USEPA Region 5’s decision to defer action on SWMU 6 until closure 
(see attached letter from Mr. Ramanauskas dated September 20,200O) the subject 
comment does not need to be addressed at this time: 

Comment 5: 

As noted in Sections 1.4.2.2 and 4.1 .I ., at the DR Navy, the need for soil and geophysical 
testing will be triggered by a combination of measured values: 1) exceeding the risk based target 
level (RBTL) and 2) exceeding the mean background by a factor of 5 times. This combination 
thereby defines the boundary of the “hot spot”, but appears to be a liberal definition as the RBTL 

- 
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could be exceeded without exceeding the mean background by as much as a factor of 5. 
Please provide an explanation of the appropriateness of this approach in light of the 
contamination known to be present in DR Navy soils. 

Response: Based on USEPA Region 6’s decision to defer action on SWMU 6 until closure 
(see attached letter from Mr. Ramanauskas dated September 20,200O) the subject 
comment does not need to be addressed at this time. 

Similarly, for the ORR, provide an explanation for the appropriateness of setting the 
contamination boundary at the areas exceeding both RBTLs and 2 times the mean background. 

Response: See response to comment number 4. “Contamination” for the purpose of this 
RFI is presence of operationally-related chemical substances that are above their risk- 
based limits, which have been established to protect human and/or ecological receptors. 
Therefore, if the presence of chemical substances (operationally-related or not) does not 
exceed their risk-based limits, no action is necessary. Likewise, if these substances are 
present above their risk-based limits, but are also present above the RBTL naturally 
(background), no action Is necessary. The determination of what constitutes “above 
background” is discussed In the response to comment number 4. 

Referring to Section 4.1 .I ., was X-Ray Fluorescence (XRF) considered as a field-screening tool 
for Manganese detection? 

Response: Based on USEPA Region 6% decision to defer action on SWMU 6 until closure 
(see attached letter from Mr. Ramanauskas dated September 20,200O) the subject 
comment does not need to be addressed at this time. 

Comment 7: 

Referring to Table 2-1, Page 2-11, the correct phone number for Peter Ramanauskas is (312) 
886-7890. 

Response: The telephone number for Peter Ramanauskas on Table 2-1, page 2-11 will be 
changed to (312) 666-7690. 

Comment 8: 

Referring to Sections 4.1 .I. and 4.3.2., please provide rationale for submitting only the top and 
bottom intervals of each soil boring for subsurface laboratory analysis. 

Response: Based on USEPA Region 6’s decision to defer action on SWMU 6 until closure 
(see attached letter from Mr. Ramanauskas dated September 20,200O) the subject 
comment does not need to be addressed at this time. 

On Page 2-3, the second to last sentence states that ‘This section identifies the QA 
responsibilities for the soils RFI.” However, given that groundwater samples will also be taken, 
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the word “soils” should be deleted from this sentence. 

Response: Based on USEPA Region 5’s decision to defer action on SWMU 6 until closure 
(see attached letter from Mr. Ramanauskas dated September 20,200O) the subject 
comment does not need to be addressed at this time. 

Comment 10: 

There should be a signatory space added to the title page for the Navy QA Manager. Also, once 
this person has been identified, he/she should be introduced into both Figure 2-l and Table 2-1. 

Response: The function of Navy OA Manager will be performed by the Navy’s contractor, 
Tetra Tech NUS. This relationship has existed on past Tetra Tech projects at Crane and 
will continue during the term of Tetra Tech’s contract with the Navy. Therefore any 
reference to the Navy QA Manager will be deleted including references to this position on 
Figure 2-1 and Table 2-1. 

Comment I 1: 

In Section 2.2.5, Page 2-6, it should be mentioned that the Laboratory QA Officer will also 
conduct internal audits. 

Response: A bullet will be added to the lists of bullets under Section 2.2.5, Laboratory 
Quality Assurance Officer that will read: 

l Conduct internal audits 

Comment 12: 

Referring to the last sentence in Section 4.1 .l , Page 4-4, the vague phrase, “...elevated region 
of manganese has not been bounded in the vertical direction....” should be clarified. 

Response: Based on USEPA Region 5’s decision to defer action on SWMU 6 until closure 
(see attached letter from Mr. Ramanauskas dated September 20,200O) the subject 
comment does not need to be addressed at this time. 

Comment 13: 

In Section 4.1 .I, Page 4-4, it is stated that “the presumed rectangular grid . . is expected to 
contain no more than 25 sampling location.” We do not believe that an upper limit on the number 
of sampling locations is presently advisable. Rather, we would advise a statistically based 
sampling plan for hot spot detection which evaluates the number of sampling locations required 
given several considerations. The considerations are: 1) expected shape and size of a hot spot: 
2) acceptable probability of a false negative conclusion (e.g. not detecting an actual hot spot); 3) 
shape of grid partitions (apparently they will be rectangular): and, 4) size of the area of concern. 
A statistical procedure certainly would be more credible than merely using professional 
judgement though professional judgement certainly should be used to facilitate the development 
of a maximally efficient design. The considerations listed on Page 4-4 as bullets certainly may 
be used for decisions, such as whether or not to stratify within the area of concern in order to 
use different sampling densities in different portions of the site. For example, it may be 
reasonable to sample with greater density in subareas with greater likelihood of having hot 
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spots. The statistical procedure is discussed in the following document which is available upon 
request: 

Lubin, A.N.; Williams, M.H.; and Lin, J.C. Statistical Techniques Applied to Sediment Samplinq 
ISTATSS): Draft 03. U.S. Environmental Protection Agency - Region 5: Chicago, Illinois, 1995. 

Response: Based on USEPA Region 5’s decision to defer action on SWMU 5 until closure 
(see attached letter from Mr. Ramanauskas dated September 20,200O) the subject 
comment does not need to be addressed at this time. 

Comment 14: 

In Section 4.1.2, Page 4-6, the second paragraph on this page is not entirely clear. What depths 
do the data points correspond to in Figures 4-2 and 4-3? Please add this information to the 
QAPP. When performing a krig of the historical soil sampling data, it may be worthwhile to look 
at each COC individually and then overlay them. 

Response: The depths for the data points on Figure 4-1 (former Figure 4-2) are surface 
soils (O-2’). The proposed depths for the data points on Figure 4-2 (former Figure 4-3) are 
surface soils, which will be collected at O-1’ for consistency with the Background Study. 
The following text will be added to the second paragraph after the first sentence; 

“The depths for the data points on Figure 4-1 are surface soils (O-2’). The proposed 
depths for the data points on Figure 4-2 are surface soils, which will be collected at O-1’ 
for consistency with the Background Study.” 

Individual krigs were performed at an early stage of the development of this RFI QAPP. It 
was felt that because the goal was to define the boundary of contamination >RBTLs 
(background correction takes place after that step is done), the parameterless krig 
showing maximum ratios of COCs/RBTLs provided a simpler picture (one figure vs. 
numerous) and was more useful for picking sample locations for the first round. 

Also, see response to comment number 18. 

Comment 15: 

Referring to Section 4.4.1, Page 4-11, there is no rationale for why it wouldn’t be advantageous 
to perform quarterly groundwater monitoring, and apply the decision rules to each quarter. From 
our perspective, it would be more conservative to sample for manganese on a quarterly basis as 
opposed to conducting a single collection event. 

Response: Based on USEPA Region 5’s decision to defer action on SWMU 8 until closure 
(see attached letter from Mr. Ramanauskas dated September 20,200O) the subject 
comment does not need to be addressed at this time. 

Comment 16: 

Criteria for determining which IDW should be sent offsite for disposal should be added to 
Section 4.10, Page 4-19. 

Response: 
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For soils, the only two TCLP constituents to be analyxed are arsenic and heptachlor 
epoxide. lf neither of these exceed their TCLP criteria in soils (20x the TCLP regulatory 
limit) the material will be spread on the ground near the holes from which It was 
extracted. The following text will be added to Section 4.10; 

The “Waste Soils from Soil Borinas” discussion will now read: “Excess soil from hand 
augering or DPT operations produced during soil sampling will be drummed and retained 
onsite until soil analyses are provided for arsenic and heptachlor expoxlde. If arsenic sol1 
concentrations do not exceed 20x the TCLP extract limit (lOOmg/Kg) and heptachlor 
expoxide soil concentrations do not exceed 20x the TCLP extract limit (O.lSmg/Kg) the 
soil will be returned to the boring hole to the extent possible with the remainder to be 
placed close to where the associated sample was collected and raked Into the surface. 

When a waste undergoes TCLP extraction, it effectively Incurs a 20-fold dilution. To 
correctly compare TCLP extract analytical results with the TCLP limits requires 
multlplying the results by 20x to offset the dilution effect. The TCLP limits for arsenic and 
heptachlor epoxide using this 20x rule are based upon the following calculations and the 
fact that the TCLP procedure uses 100 grams (0.1 kg) of sol1 - extracted into 2 liters of 
fluid: 

Arsenic Calculation 

. The TCLP extract limit for arsenic is 5mg/L; 20 x 5 (expressed as mg/kg) is lOOmg/kg 

. lOOmg/kg of arsenic in a soll sample is equlvalent to lOmg/lOOg (100mg x O.lkg) 

. 1Omg of arsenic extracted Into 2 liters of extract is equivalent to 5mg/L (lOmg/2L = 
5wM 

. Therefore, if the soil concentration of soluble arsenic is less than lOOmg/kg, the TCLP 
extract limit of 5mglL cannot be exceeded. 

Heptachlor epoxide Calculation 

l The TCLP extract limit for heptachlor epoxide Is 0.008mgA.; 20 x 0.008 (expressed as 
mglkg) is O.l6mg/kg 

. O.l6mg/kg of heptechlor epoxide in a soil sample is equivalent to O.O16mg/lOOg 
(0.16mg x 0.1 kg) 

l 0.016mg of heptachlor epoxide extracted into 2 liters of extract Is equlvalent to 
0.008mglL (0.016mg12L = 0.008mglL) 

Therefore, if the soil concentration of soluble heptachlor epoxide Is less than O.l8mg/kg, 
the TCLP limit of 0.008mglL cannot be exceeded.” 

Comment 17: 

Procedures for validating the explosives chemical data should be inserted into Section 9.2.2. 
This is because neither of the cited references for performing data validation contain procedures 
for validating SW-846 method 8330 data. 

Response: As is the case with most SW-846 analytical methods, CLP National Functional 
Guidelines do not directly correlate. However, the logic used tor CLP parameters is 
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regularly applied to the QC review and data validation of SW-846 methods, including SW- 
846 method 8330. Therefore, the general logic used in EPA CLP guidelines, analytical 
objectives outlined in the QAPP, and analytical method requirements themselves will be 
used to validate explosive compound results. The following text will be added to the end 
of paragraph 2 in Section 9.2.2: 

“For the three explosive compounds to be investigated as part of this RFI, the general 
logic used in EPA CLP guidelines, analytical objectives outlined in other sections of this 
QAPP, and SW-846 method 8330 requirements themselves will be used to validate 
explosive compound results.” 

Comment 78: 

Referring to the first paragraph of Section 12.4.3., be aware that a 3 dimensional map is 
acceptable with the understanding that it is to be used as an approximation of the extent of 
contamination. In order for a 3 dimensional map to be valid, the soils must be homogeneous 
and isotropic, neither of which occurs in nature. A more accurate method would be to make 2 
dimensional maps by soil horizon and stack them. A common alternative is to make the 2 
dimensional maps by depth, since the data is collected that way. All raw data sets utilized for 
kriging should be submitted in electronic format to the U.S. EPA and IDEM. 

Response: The Navy agrees that soils are not homogeneous and isotropic in nature. 
Although it is valid to krig and stack separate two-dimensional layers, it is more realistic 
to krig all data and all depths at one time to produce a 3-D model. Three-dimensional 
modeling gives a more accurate picture of the estimated volume of contaminated soil as 
it naturally exists in the subsurface, which is the objective of the RFI. With 3-D modeling, 
individual 2-D layers can be discriminated at any depth by slicing through the model. 
Two dimensional maps will not provide vertical extent information either below or above 
a given sample depth. Two dimensional maps will be provided, if required, however they 
will probably not be used to estimate the volume of contaminated soil. All raw data sets 
utilized for kriging will be submitted in electronic format to the U.S. EPA and IDEM. 

Comment 19: 

On Page 12-6 it is stated that “All data, including statistical outliers, will be retained as part of the 
final record even though they may not be used in decision making.” Does this statement mean 
that the analysis will be done without the outliers? Analysis should be done both with and 
without statistical outliers unless the outliers are individually checked and found to be inaccurate 
information. 

Response: Numerous tests can be performed to determine statistical outliers for a given 
data set. These tests (as appropriate) will be run on data sets obtained for this 
investigation. However, it is important to note that none of the data will be eliminated 
solely based on the results of statistical outlier testing. Data identified as outliers will be 
examined for errors (i.e., mistakes in conversions, transpositions, etc.) and will be 
eliminated from the data set if errors or mistakes are the cause for the value being an 
outlier. If mistakes or errors are not noted following evaluation of the suspect data, they 
will be included as acceptable values, even if they were identified as outliers by the 
statistical test. The following text will be added as the last sentence of this section 

“Data identified as outliers by statistical testing will be examined for errors (i.e., mistakes 
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in conversions, transpositions, etc.). Incorrect data will be eliminated from the data set if 
errors or mistakes are the cause for values being outliers. If mlstakes or errors are not 
noted following evaluation of the suspect data, they will be included as acceptable 
values, even If they w.ere Identified as outliers by the statistical test.” 

_ 

Comment 20: 

Are the aerial photograph dates given for the Demolition Range and Old Rifle Range on Page A- 
5 correct? 

Response: Yes. NSWC Crane maintains a large inventory of historical aerial 
photographs which extend from before WW II to more recent photos. The majority of the 
facility was flown shortly after WW II and the photos that include SWMUs 6 & 7 were 
examined prior to generating the QAPP. 

Comment 21: 

In the Health and Safety Plan, please provide revisions to Section 1.2 and Table 2-I when the 
FOUSSO, Field Technician, UXO/EOD Specialist, Equipment Manager, Analytical Laboratory, 
and Surveyor have been identified. Hasn’t the analytical laboratory been identified as Laucks 
Testing Laboratories, Inc.? 

Response: The following additions will be made to the Section 1.2 

Tetra Tech NUS Personnel: DisclplinsJTasks Assigned: Phone No. 
Keith Simpson FOUSSO (412) 921-6131 - 
Philllp Blackwell UXOlEOD Specialist (770) 4136965 
Tom Patton Equipment Manager (412) 262-4563 

Non-Tetra Tech NUS Personnel Affiliation/Discipline/Tasks Assigned Phone No. 
Laucks Testing Laboratories, Inc Analytical Laboratory (206) 767-5666 

(Note: the Tetra Tech NUS Field Technician and the Non-Tetra Tech NUS Surveying 
Subcontractor will be determined when the field schedule is established. This individual 
and firm will be Identified in the RCRA Facility lnvestlgation Report.) 

The following additions will be made to TABLE 2-1 EMERGENCY REFERENCE, NSWC 
Crane, Crane, Indiana: 

AGENCY TELEPHONE 
Field Operatlons Leader, Keith Simpson (412) 921-6131 
UXOlEOD Specialist, Philiip Blackwell (770) 413-0966 

- 
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April 20,200O DW-8J 

Mr. Tom Brent 
Naval Surface Warfare Center 
EPD, Code 095 B-3260 
300 Highway 361 
Crane, IN 47522-5001 

Re: Draft SWMU 6 & 7 Phase III Soils 
RFI Comments 

Dear Mr. Brent: 

The United States Environmental Protection Agency (U.S. EPA) has reviewed the Draft SWMU 
6 & 7 Phase Ill Soil RFI Quality Assurance Project Plan (QAPP) Revision 1 dated February 
2000. 

The QAPP is well constructed and is nearing approval. The U.S. EPA commends the authors 
on their use of analysis of variance, spatial statistics, discussion of data distribution, and quality 
assurance/quality control procedures. However, there are certain areas that require attention. 
Comments on the QAPP are provided as an attachment to this letter. The comments were 
assembled from several independent reviewers, including Allen Debus, U.S. EPA Quality 
Assurance Chemist; Dr. Arthur Lubin, U.S. EPA Statistical Expert: Doug Griffin, Indiana 
Department of Environmental Management Corrective Action Project Manager; and myself. 
Please revise the QAPP to address these comments. 

If you have any questions regarding this matter, please contact me at (312) 886-7890. 

Regards, 

Peter Ramanauskas 
Environmental Engineer 
WMB, Corrective Action Section 

Enclosure 

Filename: RFI QAPP Comments SWMU6&7.wpd 

cc: Core Team Members: Bill Gates, SOUTHDIV (w/ encls) 
Doug Griffin, IDEM (w/en&s) 

Project Team Members: Allen Debus, U.S. EPA (w/ encls) 
Dr. Arthur Lubin, U.S. EPA (w/ encls) 
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UNITED SATES ENVIRONMENTAL PROlECllON AOENCY 
REGION 5 

77 WEST JACKqON BOULE’JARD 
CHICAGO. IL 606041590 

FlcDCYToTYSA-oF: 

September 20,2ooo DW-81 

Mr. Tom Brent 
Naval Surface Warfare Center 
EPD, Code095 B-3260 

-3- _I.._ em- .I.. -.... -.- . . _..-- .-.-.---. . . I ..------. . . .._.-,.......,-. ._,... __ ..,. __. , ,,, _._. _ “,_ _ ,, 
Crma, KN 47522 ‘. 

Rc: DR Navy RF1 QAPP 

DearMr. Brrnt: s I 
This letrcr is m i&am you that the Navy maydisrc~ard all wc.tiona in the DF& Solid Wsste 
Management Unit (SWMU) 6 & 7 Phase III Soils RCRA Fttcllity Inv&gatlon (RFI) Qualia 
Assurance Pruj& Plan (QAPP) dated February 2000 that relate to the ground water sampling at 
SWIvlU #6. The purpose of its inclusion in the RF1 was to investigate the presence of a Potential 
u~ii~~ga~laa “1101 spot” in tic soils of the Dsmolitiun Rungc (DR) Navy. 

The Demolition Rrmgc (SWMU #6) is P rcgulatcd open detonation unit under the RCRA Subpti. 
X permit issue&n November 1999. This unit has been subdivided into the DR Amy and the 
DR Navy. It has also bean designated as SWMU #b and has bcm undergoing corrcctivc action 
investigations. 

As part of the work involved in~pemitting the tit, the DR undwwcnt a risk assessment along 
with the other open bmninglopen detonation units at NSWC (i.e., Ammunlzion Bumittg Ciratmds 
4 41d ~?e me).. .I@ tisk-%!w+!?t~t idsqtifi@ +@ from two aquifers at the DR lh 
constjtuents of concern wxe ide&fikcl es: Awum, A&&, Bayiii&,-%@&s~~%%&~ - 
and KIJX. NO risks Were tdcndl%d in ttu DR soils. . 
A conference call was held on June 27,200O bfswem the Navy, Tetm Tech NUS, Inc.. the 
lodiana Department of Environmental Management, and tha USEPA to discuss the draft RH 
QAPP developed for SWMUs 6 & 7. A questionarose as IO the practical bendits of the 
manganese “hot spot” study at the DR Navy at this time because so110 were not ldtndfkd as a 
risk driver in rhe risk assessment. Soils contamination at the DR Navy cao bc addressed via the 
RCRA Subpae X permit at unit closure. The DR unit is D pcrmittsd open dotonarion nnif with IL” 
cstimattd closure dart of 20 15. 

.- 
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TO 64123214e40 P.03 

i+mtse the riskassessment identified @oundWaE~ 89 rhe sole risk pathway at the DR. 
grcymlwater b beii monltorcd under rhc Subpart X pcmxit eocj groundwater WC hu been 
r&rktwd. The grotutdwptu use restriction elimlnares the risk pathway ofgmundwa~ iogestion. 
The Navy is rcqG=-l to Fcrfnm semi-annual RCRA Subpart F ground- detection 
monitoxiag at the DR under the permit The groundwata wells used in rhc risk assessment study 
done aI rhc DR are Kng monitored under the Subpan X pcxmi~ Although wells having elevak+d 
manganese levels specific to the DK Navy that were tdenttfted Uirough pnvious RFI work arc 
not part of the DR point-ofiompliance well nctwurk, the DR Navy is located within the point- 
of-compliance. ~viousrCFIinw~~~i~~~tgmund~~er~ngtfom~~ DR 
Navy would be collcctsd by the NPDES permiti sedimentation ponds amend the peximeter of 
the DR or, because the aquifer underlying the DR Navy Is discontinuous, migrate down& 
through froaurrr in the bedrock (0 be intercepted by the point-of-complianoe wells. 

It i3 thy ~ommen&tion of this office that the proposed mrnganeso “hot spot” study may he 
deferred until closure of rhe DR. if required (u &a~ rime. The Navy should remove all refcrcncc 
to the groundwatcr sampling at SWh4LJ #6 and may proceed with revision of the RF1 QAPP to 
address~OldRifleRange(SWMU#7). TheNavywillnecdtoaddAluminummthc 
groundwater monitoring program currently in place at the DR. By wpy of this letter, it is 
understood that all seedons of thc.RpI QAPPpanalBlag w the DR will be dipcgardcd and 
rcmcdiation at the DR will be addressed u&&nit closure or if groundwater monitoring detects 
contaminant migration requiring cmectiw action under the Subpart X p&t 

If you have any questions regarding this mat&r, please contact me at (3 12) 886.7890. 

Sinccrcly, 
-7 7 

, .5$@</7 +P.&+-- 

‘Pcta RAmmauskas 

EnvironmentalEngineer 
WasbMana&mentBranih 
Cotmtive Action So&m 

-2 .- ._. 

Tom 

-.- 
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1 .O PROJECT DESCRIPTION 

Several consulting organizations have been involved in work associated with Solid Waste 

Management Unit (SWMU) 7. Brown and Root Environmental (B&RE) was purchased by Tetra 

Tech NUS, Inc. (Tt7NUS) on January 1, 1998. RUST Environment and Infrastructure (RE&I) was a 

subcontractor to B&RE and continues to be a subcontractor to TtNtJS. 

This Phase III soils investigation is being conducted in accordance with applicable Resource 

Conservation and Recovery Act (RCRA) Correctwe Action requirements, including the need for RCRA 

Facility Investigations (RFls) to be conducted at the Naval Surface Warfare Center (NSWC) Crane, 

Crane, Indiana. The investigation will provide data on select metal, polycyclic aromatic hydrocarbon 

(PAH), energetic material and heptachlor epoxide concentrations in NSWC Crane soils at the Old Rifle 

Range (ORR) (SWMU 7). SWMU 7 contains active and inactive portions. 

Historical operations conducted at SWMU 7 consisted of small arms firing and open burning of 

ammonium picrate at the ORR (SWMU 7). These treatment and operational activities caused releases of 

contaminants to all environmental media. Firing of rifles and other small arms Into berms and hillsides, 

and open burning of ammonium picrate caused releases of environmental contaminants at the ORR 

(SWMU 7). These land uses are expected to continue into the foreseeable future. Additional detail on 

histortcal site operations is provided in Section 1.3 of this QAPP. 

Past risk assessment has indicated that humans could be exposed to unacceptable health risk caused by 

certain chemicals associated with operations at SWMU 7 (TtNUS, 1999a). The chemicals of concern 

(COCs) are presented in Table 1-1. Except for PAHs at SWMU 7, all unacceptable human health risks 

are associated with exposure to ground water (ingestion or dermal contact). Contaminants in the soil are 

presumed to be the sources of ground water contamination. 

The degree of health risk to a human receptor is determined based on the frequency. duration, and 

nature of exposure to contaminants. Consequently it is Important to understand where humans could be 

exposed to the contaminants. 
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While some information on contaminated areas is available, the extent of potential soil contamination has 

not been completely delineated at the ORR. In order to determine the extent of contamination for 

completing the RFI the problem of Interest is: 

. Delineate the extent of soil contamination for the previously identified COCs at the ORR. 

1.1 INTRODUCTION 

NSWC Crane is a United States (U.S.) Navy installation located within U.S. Environmental Protection 

Agency (U.S. EPA), Region 5. Accordingly, this QAPP has been prepared on behalf of the United States 

Navy Southern Dtvtsion Naval Facilities Engineering Command (SOUTHDIV) and NSWC Crane by 

TtNUS to comply with U.S. EPA Region 5 requirements. Those requirements, described in Section 1 .1.3. 

govern all aspects of RCRA environmental investigations, In accordance with those requirements, project 

planning closely followed the U.S. EPA Data Quality Objectives (DQO) process (U.S. EPA, 1994~). That 

process requires explicit statements of the problem to be solved, the spatial and temporal boundaries 

related to the problem, the measurements to be made in solving the problem and, when applicable, 

quantitative specifications of the tolerances for making decision errors. It culminates in a specification of 

decision rules and in a sampling and analysis plan (SAP) designed to solve the stated problem. 

All protect planning outputs, which are typically prepared as multivolume text, have been translated Into 

this QAPP as a stand-alone volume. As such, this QAPP describes the evaluation of existing data, and 

governs the collection and analysis of additional environmental samples and the associated activities 

required for generating chemical data to further delineate soil contamination at SWMU 7. It presents the 

project organization, objectives, planned activities, and specific quality assurance/quality control (QAIQC) 

procedures associated with sample collection and analysis for the investigation. Specific protocols for 

sample collection, sample handling and storage, chain-of-custody, chemical analyses, and data 

evaluation and assessment are described. These protocols are specified to assure the data user that the 

data generated during this Investigation are of the expected quality. 

This work was performed under Contract Number N62467-94-D-0888, Contract Task Order (CTO) 

Number 0056. 

1.1.1 Proiect Obiectives and Decision Statement 

Past sampling has identtfied that contaminants are present at concentrattons greater than proposed risk- 

based target levels (RBTLs) at SWMU 7, but that the extent of contamination has not been determined. 
- 
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This investigation is designed to further delineate the extent of contamination. The decision statement for 

this project that will facilitate attainment of the project objective is: 

Determine whether the extent of soil contamination greater than RBTLs and background 

concentrations has been bounded at SWMU 7. If the extent of contamination has been bounded, 

stop sampling; otherwise continue sampling until the extent is delineated or until two rounds of 

sampling are completed. If contamrnation is not completely delineated after two sampling rounds, 

consider alternative actions such as delineating the remaining contamination while implementing 

remedial actions. 

1.1.2 Proiect Status/Phase 

A previous ecological risk assessment did not identify any unacceptable risk to ecological receptors at 

this SWMU (TtNUS, 1999a). A human health risk assessment identified several COCs related to 

unacceptable human health risk from exposure to site contaminants (TtNUS, 1999a). 

At least one round of sampling is expected for this investigation with additional sampling rounds possible. 

The strategy for all sampling rounds IS similar. The COC concentrations will be determined and 

compared to appropriate RBTLs and background concentrations. The spatral region within which the soil 

COC concentrations change from greater than RBTLs and background concentrations to less than 

RBTLs and background concentrations will be defined. An underlying assumption is that contamination 

decreases with distance from the contamination source. Appropriate RBTLs and background 

concentrations are described in Sections 1 .1.3 and 1.42, respectively. 

It is assumed that no transfer of Crane ORR property is likely for at least 50 years. It is likely that any 

land transfers will be preceded by further site assessment because of increased contaminant 

concentrations resulting from continuing operations over the next 50-year time period. 

Lateral sampling boundaries will be established as described in Section 1.4.2. Vertical migration of 

contaminants will be represented by data from surface soil (O-1 foot depth interval) and subsurface soil 

(2-4 feet depth intervals) at all sampling locations of the ORR. The O-1 foot interval was selected to be 

consistent with the work plan for the “Base-wide Background Soil Investigation for NSWC Crane” (RNUS, 

1999c). These depth intervals are also consistent with the potential land uses as identified throughout 
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Section 1 .O. Samples will not be collected in the water table or bedrock, even if either of the water table or 

bedrock is encountered at depths more shallow than 4 feet at the ORR. 

Migration/degradation of metals for the next 50 years is not expected to be significant; for organic 

compounds, the degradation IS more probable and migration may be more likely. 

The statistical analyses to be performed on the sample data are described in detail in Section 12.4. 

Sectron 4 presents the sampling plan design and rationale behind selecting the target number of soil 

samples for this project. 

1.1.3 QAPP Preoaration Guidelines 

This QAPP has been prepared in accordance with the “U.S. EPA Region 5 QAPP Policy” (US. EPA, 

1996) which includes instructions for preparing RCRA Investigation QAPPs. The “Example RCRA 

QAPP,” which is included in this policy (U.S. EPA, 1996). was followed closely when developing this 

QAPP. Also followed closely when establishing the QA/QC requirements specified in this QAPP was the 

Naval Facilities Engineering Service Center (NFESC) guidance document entitled “Navy Installation 

Restoration Laboratory Quality Assurance Guide” (NFESC, 1996). The NFESC guidance specifies 

criteria for acceptable laboratory performance and monitoring of that performance. U.S. EPA human 

health risk-based screening levels (RBSLs) were considered in developing this QAPP, especially when 

selecting sampling and analysis methods to measure target anlayte concentrations in the media of 

interest. All QA/QC procedures are structured in accordance with applicable U.S. EPA Region 5 

requirements, regulations, guidance, and technical standards. 

- 

Additional guidance regarding generation of this QAPP was obtained indirectly through a formal “pre- 

QAPP” meeting associated with the “Base-wade Background Soil Investigation for NSWC Crane,” held on 

2 March 1999, at U.S. EPA Region 5 Headquarters in Chicago, Illinois. Representatives from the U.S. 

EPA Region 5. SOUTHDIV, NSWC Crane, and TtNUS, Inc. met to introduce and discuss outstanding 

technical issues at that meeting. A follow-up telephone conversation among the same parties was 

conducted on 14 April 1999 to resolve outstanding issues. Those issues and their resolutions, as well as 

responses to U.S. EPA comments dated April 20, 2000 have been incorporated into this QAPP. 

Comparability of soils data between this investigation and the “Base-wide Background Soil Investigation 

for NSWC Crane” is an important factor in being able to interpret the data and make background 

comparisons. Therefore, SWMU 7 soil samples will be treated in a manner similar to those collected for 

the background soil investigation. Data comparability is discussed further in other sections of this QAPP. 

- 
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1.2 SITE/FACILITY DESCRIPTION 

This section consists of a dlscussion of background information, general site characteristics of the NSWC 

Crane factlity, and physical site characteristics specific to the ORR. It discusses such topics as site 

location, facility size and borders, natural and manmade features, climatology, topography, local 

hydrology and hydrogeology. surrounding land use, and ecological communities and habitats. 

1.2.1 Location 

NSWC Crane is located In a rural, sparsely populated area of southern Indiana, approximately 75 miles 

southwest of Indianapolis, 60 miles northwest of Louisville, Kentucky, and immediately east of Burns City 

and Crane Village, Indiana. Most of NSWC Crane lies in the northern portion of Martin County with 

smaller porttons in Greene, Davies% and Lawrence Counties, The majority of the facility IS covered by 

forest wrth the surrounding acreage either wooded or farmed land. A map of the NSWC Crane facility is 

illustrated in Frgure l-1. The location of the ORR is shown on Figure 1-2. 

1.2.2 FacilitY/Site Size and Borders 

NSWC Crane encompasses approximately 98 square miles (64,463 acres). It is bounded on the north by 

State Road 45/58, on the west by U.S. Route 231, and on the south by U.S. Route 50/i 50. NSWC Crane 

consists of approximately 1006 acres of improved grounds, 10,047 acres of semi-improved grounds, and 

53,410 acres of unimproved grounds. Facility access is via four gates: the main gate referred to as the 

Bloomington Gate (No. 1) in the north, Burns City Gate (No. 2) in the west, Bedford Gate (No. 3) along 

the east, and Crane Gate (No. 4) at the northwest. 

Old Rifle Range 

The ORR occupies approxrmately 20 acres immediately northeast and down slope of the Demolition 

Range (DEMO). The site is immediately west of NSWC Crane Highway 6 in the flat-lying floodplain of 

Turkey Creak. Currently the ORR consists of a flat, grass-covered area bisected from north to south by a 

maintained gravel road. This road provides access to various ground water monitoring wells located 

withrn the ORR and to a powder burning area. The burning area is approximately one acre In size and is 

located In the northern part of the ORR. It is used for burning yellow D (ammonium picrate). West of the 

gravel road and south of the yellow D burning area are located three earthen berms which were used in 

the past during rifle target practice for back stops. At the extreme southern end of the ORR IS a hillside 
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which served as the ultimate back stop for any projectiles that did not land in the other three berms. The 

ORR is roughly rectangular in shape and is located in Sections 26 and 35 of T5N, R4W on the Indian 

Springs, Indiana Topographic Quadrangle Map (USGS, 1976). An ‘additional area of investigation, 

referred to in this document as the Old Pistol Range (OPR), is approximately 10 acres in size and is 

located immediately adjacent to the north of the ORR. For the purposes of this QAPP, the area referred 

to as the ORR consists of two separate areas: the maintained part of the ORR. which is referred to as the 

ORR, and an adjacent abandoned shooting range referred to as the OPR. Figures 1-3 and 1-5 show the 

outllnes of the ORR and the OPR on a 1964 aerial photograph. 

1.2.3 Natural and Manmade Features 

The ORR consists of a cleared area located on the floodplain of Turkey Creek. Manmade features at the 

ORR consist of three earthen berms used as backstops for target shooting, mechanical target holders, 

and a chain-link fenced pad for the storage of wooden pallets used in conjunction with burning operations. 

The OPR contains remnants of a wooden structure that may have been used as a shelter for target 

shooting. One earthen berm is present at the OPR. The OPR is not maintained and therefore small trees 

and brush are present throughout the area. - 

1.2.4 Climatoloqy 

The climate in the region of NSWC Crane can be described as temperate (NOAA, 1966). Precipitation is 

distributed evenly throughout the year, and there is no pronounced wet or dry season for this region. 

Rainfall in the spring and summer is produced mostly from showers and thunderstorms. A peak rainfall of 

about 2 l/2 inches in a 24-hour period can be expected about once a year. Snowfalls of 3 inches or more 

occur on an average of two or three times per winter season. 

Mean monthly temperatures for the region are shown in Table 1-2. Temperatures range from a mlnimum 

of 27.9”F in January to a maximum of 75.7”F in July. The mean annual temperature for the area is 

52.6”F. The annual mean monthly distribution of rain and snow for the area is shown in Table 1-3. 

Annual rainfall total is about 40 inches per year with the highest mean monthly totals occurring in the late 

spring and in the early summer period of May through July. Snowfall averages about 23 inches a year, with 

most occurring in the winter months of December through February. 

Long-term climatological records (NOAA, 1968) for the area indicate that the monthly prevailing wind 

direction IS southwest during the month of April through December, then shifts to the northwest dung the 
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months of January through March. The annual prevailing wind direction for the regron is from the 

southwest. The annual average wind speed for the area is about 9.6 miles per hour (mph). 

1.2.5 Torxrararshy 

NSWC Crane is in the unglaciated area of the Crawford Uplands Physiographic Province. This province 

IS a rugged, highly vegetated, dissected plateau bounded by the Mitchell Plain Physiographic Province to 

the east and the Wabash Lowland Physiographic Province to the west (Murphy and Wade, 1998). The 

Mitchell Plain is a low dtssected limestone plateau characterized by sinkholes and karst topographic 

features. The boundary between the Crawford Upland and the Mitchell Plain is marked by the highly 

irregular, eastern facing Chester Escarpment. Springs, caverns, caves, and other solution weathering 

features can be found along this escarpment and on the eastern edge of the NSWC Crane faciltty. The 

boundary between the Crawford Upland and the Mitchell Plain near the western boundary of NSWC 

Crane is gradual (Murphy and Wade, 1998). 

The terrain is predominantly rolling with moderately incised stream valleys throughout and occasional flat 

areas in the central and northern portions of NSWC Crane. Most of the region is covered by deciduous 

trees and shrubs. The elevations across NSWC Crane range from about 500 feet above mean sea level 

(AMSL) to about 850 feet AMSL. 

The ORR occupies approximately 20 acres within the restricted zone of the DEMO. Surface elevations 

range from slightly over 600 feet AMSL along the west to 500 feet AMSL on the east, along Turkey 

Creek. The site is immediately west of NSWC Highway 8 in the flat-lytng floodplain of Turkey Creek, 

immediately down slope of the DEMO. The site IS a roughly rectangular, cleared area immediately 

northeast of the DEMO. A slope is located on the boundary of the western side of the ORR, although 

most of the site consists of a flat, grass-covered area bisected from north to south by a maintained gravel 

road. West of the gravel road are located three, earthen, grass-covered berms which were used in the 

past during rifle target backstops. At the extreme southern end of the ORR IS a grass-covered hillside 

which served as the ultimate backstop for any projectiles that dtd not land in the other three bunkers. 

The OPR is located in a floodplain formed from a tributary stream channel of Turkey Creek. The elevatton 

across the OPR varies from approximately 510 feet AMSL in the south to 525 feet to the north, east and 

west. Much of the area along the southeast IS marshland. 
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1.2.6 Local Geoloov and Hvdroaeoloriy 

The following sections summarize the general geology, stratigraphy and hydrogeology of the NSWC 

Crane. Specific details regarding the geology and hydrogeology of the DEMO and ORR are also included. 

A detailed discussion of the general geology and hydrogeology of NSWC Crane can be found in the Work 

Plan for Base-wide Background Soil Investigation (TtNUS. 1999~). 

1.2.6.1 General Geology and Stratigraphy 

The geology at NSWC Crane is generally characterized by thin overburden deposits overlying bedrock. 

The overburden deposits range in depth from the surface down to 65 feet (Nohrstedt, et al., 1998) below 

ground surface (bgs). These deposits generally consist of two types: Quaternary-age unconsolidated 

deposits, and unconsolidated residual soil derived from the underlying bedrock. Quaternary-age 

deposits consist of alluvial, colluvial and glacial outwash deposits consisting of silt, sand, and gravel. 

Residual soils were dewed from the underlying sedimentary rocks and consrst of clay, silt, sand and 

fragmented and/or partially weathered bedrock. Bedrock underlying the NSWC Crane facility consists of 

sedimentary rocks from the Lower Pennsylvanian-age Raccoon Creek Group and the Upper 

Mississippian-age Stephensport and West Baden Groups. A detailed description of the general geology 

of NSWC Crane can be found in the “Base-wide Background Soil Investigation for NSWC Crane” Work 

Plan (TtNUS, 1999c). The generalized stratigraphic column for the NSWC Crane area is illustrated in 

Figure l-4. 

-’ 

Using the United States Department of Agriculture (USDA)/Soil Conservation Service (SCS) soil 

classification system (McElrath, 1998), the soil at the ORR has been classified by sotI series. Each of 

these soil series is defined by various soil characteristics (e.g., grain size, erosion, slope, drainage, parent 

material or depositional source, etc.). Within these series, various sub-classes or solI map units have 

been defined. Table 1-4 lists the soil series and map units present at the DEMO and ORR. The 

predominant soil type at the ORR and OPR is Wellston (WeC2). Both of these soil types are silty loams. 

For this study the USDAISCS soil classificatrons have been categorized by the depositional enwronment 

(DE). These depositional units have been fully described in the “Base-wide Background Soil Investigation 

for NSWC Crane” Work Plan (TtNUS. 1999~). The DE refers to the parent material and mechanism from 

which the soil was formed and determines the chemical and mineralogrcal composrtion of the soil 

(McElrath, 1998). Grain we can also affect the chemical and mmeralogical make-up of a soil or be 

reflective of the mineralogy. DE and soil grain size will therefore be used to characterize the soils 

collected as part of this investigation. 
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Geology of the Old Rifle Range and Old Pistol Range 

Thus geology description of the ORR is based on information provided in the Confirmation Work Report of 

April 1984 for Demolition Area/Old Rifle Range conducted by the U.S. Army Corps of Engineers (Dunbar, 

1984). The geology is composed of residual soils formed by weathering of the underlying parent rock, 

unconsolidated alluvium, and Pennsylvanian- and Mississippian-aged sedimentary rock. Soil thickness 

ranges from less than 2 feet to a maximum of about 30 feet bgs. The northern portion of the site is 

covered with occasionally flooded Burnside loam, the western portion with Wellston salt loam, and the 

eastern portron with frequently flooded Haymond silt loam (McElrath, 1998). The variability of soil 

thickness at the ORR reflects the erosional effects of the ancestral Turkey Creek and Its tributaries, The 

thickest soil corresponds to areas of deepest fluvial incrsron of the rock surface and subsequent alluvial 

(stream-deposited) and colluvial (slope debris) filling of the Turkey Creek Valley. 

The sedimentary rock underlying the ORR is Mississippian-age sandstone from the Big Clifty Formation 

of the Mrssissippian-age Stephensport Group. 

1.2.6.2 Hydrogeology 

Ground water In the unglaciated southwestern portion of Indiana, in general, is contained in joint openings 

of limestone and sandstone aquifers. Aqurfers are generally isolated from one another vertically by less 

permeable shale units. Ground water enters the aquifers through outcrops and infiltration, and flows by 

gravity down the dip of the strata or locally in directions controlled by the potenhometric gradient. 

Regionally, ground water flow is expected to conform to the southwestward-dipping bedrock with a 

gradrent approaching the drp. Locally, ground water flow IS lrkely to parallel the surface drainage on the 

installation. Wells installed for the ground water monitoring network generally showed this ground water 

flow agreed with local drainage. Seasonal fluctuations in the water table are expected to be slight 

because precipitation is well-distributed throughout the year (Murphy, 1994; Murphy and Wade, 1998). 

Hydrogeology of the Old Rifle Range 

The hydrogeology of the ORR was based on information provided rn the Confirmation Work Report of 

April 1984 for Demolition Area/Old Rifle Range conducted by the USACE (Dunbar, 1984). During well 

installation by the USACE, ground water was encountered in fractures In the sandstone at the northern 

end and in the overburden at the southern end of the ORR. The uppermost occurrence of ground water 

IS within the alluvium, which is present over much of the ORR. Ground water elevations within the 
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underlytng Big Clifty-Beech Creek aquifer are similar to those in the alluwum. The two units are 

hydraulically connected and considered one unconfined aquifer in this area (Murphy and Wade, 1998). 

The occurrence and movement of ground water is closely tred to the bedrock surface (USAGE, 1991). 

Ground water elevations within the site range from approximately 510 to 495 feet MSL, a difference of 15 

feet. Flow direction is predominantly toward the east. 

According to the USACE, laboratory classification of soils range from brown to tan clayey sand (SC) to 

clay (CL and CH). Soil permeability from a clay (CL) soil was calculated to be 2.77 x 10-s cmlsec (based 

on 79% of the samples from this site). 

1.2.7 Surrounding Land Use 

The rural communities surrounding NSWC Crane are in transition from an economic base of agriculture, 

mining, and quarrying to an economy built on manufacturing and service industries. The patterns of 

settlement, population statistics, and median income are similar throughout the region (TtNUS, 2000). 

Because most of the region is covered by vegetation, the area is classified as rural (TtNUS, 2000). 

There IS no state or local planning within the vicinity of NSWC Crane. The only zoning and land use 

regulations are in the munrcipalitres in the region. None of the municipalities are close enough to have an 

impact on NSWC Crane. None of the areas adjacent to NSWC Crane are zoned, and zoning is not 

anticipated in the near future. There are no known land use or community actions under consideration or 

proposed at this time (TtNUS, 2000). 

1.2.8 Ecoloqical Communities and Habitats 

A biological characterizatron of NSWC Crane, including a listing of plants and anrmals found at the facility, 

is presented in the Installation Assessment (U.S. Army, 1978) and the Initial Assessment Study (IAS; 

NEESA, 1983) and IS summarized in the Environmental Monitoring Reports (Halliburton NUS, 1992a, 

1992b, 1992c). A list of the species whtch may inhabrt NSWC Crane and are protected under the U.S. 

Endangered Specres Act, Indiana Department of Natural Resources Heritage Data Center, or the U.S. 

Fish and Wildlife Service is summarized in the RCRA Facility Permit (U.S. EPA, 1995). 

1.3 FACILITY HISTORY 

This section provides a summary of historical site operations, and data collectron and evaluation activities 

for the ORR. At the end of this section is a summary of the current status of the site. 
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1.3.1 General Operational History 

NSWC Crane provides material, technical, and logistical support to the Navy for equipment, weapons 

systems, and expendable and nonexpendable ordnance items. The facility was commissioned on 

December 1, 1941 as the Naval Ammunition Depot (NAD), Burns City, to serve as an inland munitions 

production and storage center. In 1943, the facility name was changed to NAD Crane in honor of 

Commodore William Montgomery Crane, the first chief of the Navy’s Bureau of Ordnance. The name 

changed again in 1975 to Naval Weapons Support Center to reflect the facility’s growing Involvement in 

high-technology weapons system. In 1977, the Secretary of Defense combined all conventional 

ammunition acquisition under the responsibility of a single service. The ammunition production and 

storage function was given to the Army, and the Crane Army Ammunitron Activity (CAAA) was established 

as a Crane tenant to accomplish this task for Naval ammunitron. In 1992, based on changing missions 

and alignment, the facility name was changed again to the Naval Surface Warfare Center Crane. The 

Army has assumed ordnance production, storage, and related responsrbrlrtres under the single-service 

management directive. All environmental activities on the installation, rncluding permitting activities, 

remain the responsibility of the Navy. Although ordnance production and storage still resides on Base, 

NSWC Crane serves a modern and sophisticated Navy as a recognrzed leader in diverse and highly 

technical product lines, such as microwave devices, acoustic sensors, small arms, microelectronics 

technology, and more. The Army currently exists as a tenant activity on the Base as do all major 

branches of the Department of Defense (DOD), including the Coast Guard and the Defense Reutilization 

and Marketing Office (DRMO). 

1.3.2 Old Rifle Ranae Operational History 

1.3.2.1 ORR 

The ORR has been in use since the early 1940s. During the 1940’s, It was utilized as a practice firing 

range for small caliber arms. In the 1950’s and 1960’s, the range was used primarily for flashing matenal 

associated with explosives. Flashing was performed on the ground with the energetic material in contact 

with the soils. In the 1970’s, thus area was used for the test firing of flares and other pyrotechnic items, 

again in contact with the soils. Tests were also conducted by detonating a charge of high explosive on a 

sheet of metal. Explosive residue and fragments may have been drspersed in radial patterns from, and 

primarily downwind of, the point of detonatron. 

A gravel access road bisects the ORR from north to south. The access road leads to various ground 

water monitoring wells located within the ORR and to a powder burning area. This Yellow D burning 

area, located in the northern part of the ORR, is approximately one acre in size. West of the access road 
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and south of the Yellow D burning area, are located three earthen berms which were used as back stops 

during rifle target practice. At the extreme southern end of the ORR is a hillstde which served as the 

ultimate back stop for any projectiles that did not strike one of the other three berms. 

In early 1980. three plastic-lined shallow pits were constructed for burning bulk explosives and 

pyrotechnics. Around 1984, metal pans measuring 14 feet long by 7 feet wide by 1 foot deep were 

installed on top of the existing lined pits. No surface preparation of the bum areas occurred prior to the 

installation of the pans. Solid bulk propellant and explosives were open-burned (thermally treated) in 

three clay-lined steel pans at the ORR. The pans had aluminum lids for use when the pans were not in 

operation. 

Open bumlng begins with pouring and spreading of the propellant/explosive uniformly over the bum pan 

and is followed by remote ignttion. After combustion, ash is cleaned out of the bum pan and any pop out 

(ejected material) IS collected for disposal (TtNUS, 1999a). The average bum time for 9,000 pounds of 

ammonium picrate (Yellow D) projectiles is approximately two hours. while 500 pounds of bulk Yellow D 

will bum in each of three pans for up to four hours. This provides ample time for aerial dispersal of 

combustion products. Such products may include steam, carbon dioxide, carbon monoxide, nitrogen, - 

nitrogen oxtdes, finely divided uncombusted propellant/explosive, and other chemical combustion 

products, depending on the material being burned and the completeness of combustion. Individual burn 

duration varies depending on moisture 01 other inert material content. Metal scrap collected from the 

DEMO is also flashed in this area to assure complete deactivation of any residual explosives which may 

have remained on or within the material. Thus, metal contaminants may also be vaporized and released 

during combustion operations. The quantities of materials that have been released under normal 

operations has not been estimated. 

In 1997, three concrete-lined bum pads were constructed at the ORR for the flashing and thermal 

treatment of Yellow D projectiles, bulk Yellow D and suspect explosive-contaminated materials. 

Installation of these concrete pads occurred over the preexisting bum areas, again with no remediation of 

the underlylng soil conducted. The original liners beneath the bum areas are still in place, however. 

The concrete bum pads have 18-inch high sidewalls with an B-inch thick reinforced concrete floor sloped 

toward the center, where a graded collectlon system directs any prectpltation to a collectlon sump. The 

floors of these concrete pads are covered with 6 inches of sand to prevent damage due to the Intense 

heat of the burning operations. If necessary, uncontaminated and untreated lumber (dunnage) is added 

to the pads to facilitate combustion. Strict procedures are enforced to prohibit the use of - 
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pentachlorophenol-treated materials as dunnage, thus reducing the potential for forming chlorinated 

organic combustion products. 

1.3.2.2 OPR 

Very little is known of historical operations at the OPR other than it was used for pistol training. The OPR 

apparently had two target ranges used for small caliber weapons and a wooden frame structure which 

may have served as a shelter for the marksmen. One of the ranges at the OPR was oriented east-west 

and used the side of a hill as a backstop. A stationary target platform constructed from metal pipes 

extended approximately 20 feet parallel to this hillside. During firing operations, the marksmen apparently 

stood close to or within the wooden structure and fired toward the west at a target located In front of the 

hrllside. Spent cartridges may have been ejected onto the ground and then put into containers wthin the 

shed or into 55-gallon drums that are still present at the site. The second firing range at the OPR was 

oriented roughly north-south and used a manmade earthen berm as a backstop. No evidence of a 

permanent target holder IS present at this range. During firing operations, the marksmen apparently 

stood close to the wooden shed and fired to the north into the berm. Currently, the area is vegetated and 

in an “unmarntained” condition. Figure 1-5 shows a generalized layout of historical operations. 

1.3.3 Evaluation of Historical Data 

Numerous environmental investigations have been conducted at the ORR over the past 10 years. A 

detailed, chronological presentation of these investigations and other relevant activities is provided in 

Appendix A. Soil and ground water have been sampled and a risk assessment was conducted. Figures 

1-6 and 1-7, respectwely, show historical soil and ground water sample locations at the ORR. The risk 

assessment IS documented in the Current Contamination Conditions Risk Assessment (TtNUS, 1999a). 

Certain background data were considered to be suspect during the hrstorical investtgations because the 

background concentrations of certain metals were greater than SWMU concentrations for the same 

metals. Furthermore, it was discovered that very lrttle of the historical analytical data had undergone a 

sufficiently rigorous data validation to meet the minimum data usability standards for risk assessment. 

The US. EPA and its contractor investigated this situation by conducting detailed data assessments. 

They determined that certarn data sets should be rejected. For example, the USACE laboratory non- 

explosives soils data for the ORR were rejected because of incomplete QC documentation. Some 

resampling was conducted for the CCCRA, but most rejected data were not completely replaced as pan 

of this resampling. Table 1-5 presents all of the data used in the CCCRA for SWMU 7. 
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Because of the questionable or unknown quality of much of the data from past investigations, lrttle of the 

data has been used for planmng this Phase III RFI. However, the rejected metals data were used as 

markers for other COCs to provide an initial estimate of the extent of chemical contamination at the ORR. 

This initial estimate was used to select locations for collecting additional soil samples. The rejected metals 

data were judged to be usable in this regard for the following reasons: 

. Rather than being of known poor quality, the data were rejected because their quality is wholly or 

partially undocumented. Thus, the data could actually be of satisfactory quality. 

. The selection of sampling locations is an inexact undertaking and relies heavily on professional 

Judgment. The rejected metals data add objectivity to that judgment by providtng numerical 

concentration esttmates. 

. Review of the sampling locations based on the rejected data appear to be reasonable for this project 

(See Section 4). 

. If any more than a single round of soil samples must be collected, the data from the first round of - 

sampling will be used as a basrs for selecting the subsequent sampling locations. 

1.3.4 Current Site Status 

Out of the 1999 CCCRA came a list of COCs for the ORR (Table 1-i). 

A site visit was conducted on March 4, 1998 to identify information needed to complete the RFI Work 

Plan for soils at the ORR. Conclusions from that visit are as follows: 

. The EnvIronmental Sate Manager (ESM) also confirmed that soil data are needed to characterize 

potential contamination in the soils of the OPR backstop, the hillside to the west of the pistol range 

firing line, solIs close to the 55-gallon drums, and the upper reaches of the hillside behmd the final 

concrete-reinforced backstop/target mechanism located on the south end of the rifle range. Also, 

additional soil samples may be needed on, and at the base of, the berms in the main area of the 

range. 

In a teleconference held on May 4, 1999 among TtNUS, the Navy and the U.S. EPA Regron 5, a draft of 

Section 1 of this QAPP was discussed. During that teleconference, the list of 12 COCs for the ORR was - 
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confirmed to be accurate and comprehensive for this project. This final list of project target analytes is 

presented in Table l-6. 

The U.S. EPA Region 5 indicated during the May 4, 1999 teleconference that all concerns regarding other 

contaminants had been addressed by virtue of the completed CCCRA conducted by RE&I. Specific 

conclusions for this site are as follows: 

SWMU 7 - Old Rifle Range 

The extent of contamination is the primary issue at the ORR, which Includes the OPR located to the north 

of the ORR proper. This area has not been investigated and was recently identified as having pistol 

shooting operations. The 1966 aerial photographs and site inspection clearly indicate this as a possibility. 

This QAPP addresses the need for investigation in this area. 

1.4 INTENDED DATA USES 

This section provides a detailed description of the project target parameters and intended data uses. 

1.4.1 Proiect Target Parameters 

Project target parameters are presented In Table 1-6 for each area being investigated. All parameters 

listed are critical to the success of the project. 

All field and laboratory target parameter results greater than or equal to reporting limits (RLs) will be 

reported. RLs for field parameters are based upon instrument or test kit capabllities and specifications. 

Analytical results for Table 1-6 analytes that are less than applicable RLs will be reported with a “U” flag. 

The “U” flag signifies that the sample was analyzed for the analyte but that the analyte was not detected 

at a concentration greater than or equal to the RL. The RLs are based in part on best professional 

judgment and also on statistical computations for determining method detectlon limits (MDLs) in 

accordance with 40CFR Part 136, Appendix B (for organic analytes), or instrument detection limits (IDLs) 

in accordance with the U.S. EPA Contract Laboratory Program (for metals). Sample-specific RLs will be 

computed for each sample to account for variations in the RL that are caused by factors such as sample 

moisture content, the size of the sample allquot used in the analysis, and dilutions. The sample-specific 

RLs represent the lowest analyte concentrations that can be reported with confidence that the reported 

value approximates the true value. 
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1.4.1 .I Field Parameters 

Several field measurements will be made for this investigation, all of which are classified as critical. The 

success of the project rests on the ability to acquire the desired critical measurements. 

Soil grain size and depth are classified as critical parameters because they will be necessary for 

successful interpretation of project data. 

Table 1-7 presents the RLs for the ground water target parameters measured in the field. 

1.4.1.2 Laboratory Parameters 

Laboratory analyses will be used to estimate target analyte concentrations in soils. The target analytes 

are those identified in the CCCRA (TtNUS, 1999a) as COCs. 

Use of target analyte data for decision making is described in Sections 1.4.2 and 12.4. 

Part of the data use includes comparisons of metal concentrations at the ORR to soil background 

concentrations. However, the background concentrations will no! be known until the “Base-Wide 

Background Soil Investigation for NSWC Crane” is completed. This investigation is in the final stages of 

completion and the data produced should be available for comparison purposes in the current soils 

investigation a! the ORR. 

- 

The data use also requires comparison of the analytical data to human health RBTLs, which are action 

levels derived from RBSLs. In general, the RBTL is the lowest (i.e., most conservative) RBSL. 

Exceptions to this rule do exist when the lowest measurable analyte concentration using best available 

routine analytical technology is greater than the lowest RBSL. This is explained further in the following 

paragraphs. Table 1-7 provides a list of the laboratory parameters, laboratory detection and repotilng 

limits, RBSLs, and RBTLs for water and soil. Tabular presentations of the criteria used as a basis for 

determining the RBSLs for soil is provided in Table i-6. The following is a list of those risk-based criteria: 

Soil Criteria 

l U.S. EPA Generic Soil Screening Levels (SSLs) for Ingestion, lnhalatlon and Migration to Ground 

Water (US. EPA, 1996a) 
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. U.S. EPA Region 9 Preliminary Remediation Goals (PRGs) for Residential and Industrial Land Use 

(U.S. EPA, 1999b) 

TtNUS worked closely with the subcontracted analytical laboratory to select and optimize analytical 

methods in an effort to attain, to the greatest extent possible, laboratory RLs that are less than or equal to 

the lowest RBSLs. For example, PAHs will be quantified using SW-646 Method 827OC with selective ion 

monitoring (SIM) to achieve reporting limits that are less than the lowest RBSLs. Another example of the 

efforts undertaken to achieve similar performance improvements is the use of SW-846 Method 6020 

(inductively coupled plasma [ICP]/mass spectrometry[MS]) in place of SW-846 Method 601OB 

(ICP/atomlc emission spectrometry [AES]) for selected metals. 

Despite the efforts to achieve RLs that are less than or equal to the lowest RBSLs for all analytes. the 

RLs for arsenic, 2,6-dinitrotoluene (2,6-DNT), RDX and 2,4,6-trinitrotoluene (2,4,6-TNT) in soil do not 

meet the associated RBSLs. The RLs for these chemicals are marked with an asterisk (‘) on Table 1-7. 

The problem of metal RLs being greater than lowest RBSLs was discussed during the Pre-QAPP meeting 

for the NSWC Crane Background Soil Investigation held at U.S. EPA Region 5 Headquarters on March 2, 

1999. This QAPP also addresses the determination of metal concentrations in soils, so the previous 

discussions held for the background study are viewed to be relevant for this investigation. The problem of 

organic chemicals exceeding risk-based target levels has also been raised in past discussions with U.S. 

EPA Region 5 representatives. The following text summarizes the rationale for using the analytical 

methods established in this QAPP and presented on Table 1-7. 

A routine mass SpectrometriclSlM analysis technique is not available for 2,6-DNT, RDX and 2,4,6-TNT. 

The RLs in Table 1-7 for 2,6-DNT, RDX and 2,4,6-TNT are the lowest achievable RLs under routine 

analytical conditions, yet they are greater than the lowest RBSLs. This situation IS not reconcilable. 

Consequently, the RLs for those analyies in soil will be used as the RBTLs (action levels) for establishing 

extent of contamination at the ORR. 

Past data suggest that arsenic concentrations will exceed the lowest soil RBSLs significantly, so a soil RL 

greater than the lowest soil RBSL is not expected to be problematic. 

1 A.2 Decision Rules 

The understanding of the sate as described above and the DQO process outputs to thts point are 

consolidated in this section into succinct descriptions of how the data will be used for this SWMU. 
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1.4.2.1 Definition 

The decision rule IS a statement which integrates DQO planning process outputs into a concise summary 

of how data will be interpreted when making decisions about the site being investigated. The decision 

rules form a basis for establishing a sampling plan design that will enable data of the correct type, 

quantity and quality to be collected for attaining project objectives. Where kriging is incorporated Into the 

decision rule, it is understood that the kriged surface indicates the three-dimensional perimeter at which 

the soil contamination is greater than the indicated action level (described below). 

In the discussions following, all references to soil background concentrations for metals refer to the mean 

background concentrations to be determined under the “Base-wide Background So11 Investigation for 

NSWC Crane” which is currently In progress. Background soil comparisons will consider the soil sample 

depositional area, grain size and depth. The action level will be determined as described in the following: 

l Site soil metals data will be compared to corresponding metals data from the NSWC Crane Basewide 

Soil Background Study for soils of similar depositional environment (DE), depth and grain size. The 

comparison will make use of the non-parametric Wilcoxon Rank Sum test at a 5% significance level. 

Using the Wilcoxon Rank Sum test, if site data are classified as representing a population having a 

concentration greater than the corresponding background population, soil in these locatlons will be 

classified as “contaminated.” This comparison wtll be henceforth be described as “> background 

action level concentration” or ‘I< background action level concentration”. 

1.4.2.2 SWMU 7, ORR (OPRIORR) Decision Rule 

This deciston rule applies to each area within SWMU 7 that is under investigation, namely, the OPR, and 

the burn pan area and the berm area, collectively referred to as the ORR: 

If, in the first round of sampling the contamination bo;ndary associated with SWMU 7 is not attained (i.e., 

at least one COC concentration IS greater than the background action level concentration AND the RBTL 

in the first round of sampling based on kriging at 50 percent confidence), collect another round of 

samples. If, after a second round of sampling, the contamination boundary is not attained based on 

kriging (I.e., concentration is greater than the background action level concentration AND RBTL still 

exceeded), discuss alternative actions with the Navy and U. S. EPA Region 5. If the contamination 

boundary is reached (i.e., COC concentration < background action level concentration OR RBTL) within n 

sampling rounds, stop sampling and write a RFI report with appropriate recommendations. The stopping 
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rule will be “kriged COC concentration c background action level concentration OR RBTL” for all COCs in 

all samples. 

Samples will not be collected from bedrock or from beyond the ORR boundary without discussions 

among TtNUS, the Navy, and U.S. EPA Region 5. 

1.5 SCHEDULE 

Figure l-8 depicts the proposed schedule for QAPP completion and proposed field actlvittes 
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TABLE l-l 

CHEMICALS OF CONCERN IDENTIFIED 
THROUGH HUMAN HEALTH RISK ASSESSMENT AT THE ORR 

NSWC CRANE, CRANE, INDIANA 

Chemicals of Concern at ORR SWMU 7 

METALS 

Arsenic”’ 

Beryllium’3’ 

Manganese”’ 

ENERGETICS 

2,4,6-Trinitrotoluene”’ 

2,6-Dinitrotoulene”’ 

Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) I” 

POLYCYCLIC AROMATIC HYDROCARBONS 
Benzo(a)anthracene”’ 

Benzo(a)pyrene”’ 

Benzo(b)fluoranthene’2’ 

Dibenzo(a,h)anthracene”’ 
Indeno(l,2,3-cd)pyrene’*’ 

ORGANOCHLORINE PESTICIDES 

Heotachlor Eooxide”’ 

1 Based on ingestion of ground water 
2 Based on Ingestion of beef and milk 
3 Based on dermal contact with ground water 
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TABLE 1-2 

CLIMATOLOGICAL 
MEAN MONTHLY TEMPERATURES* 

NSWC CRANE, CRANE, INDIANA 

Month 1 Mean Monthly Temperature (OF) 

January 27.9 

February 30.6 
March 40.3 

1 April 52.0 

May 62.5 
June 71.7 
JUIV 75.7 
August 
September 

October 

November 

December 

Mean Annual 

* Reference: NOAA, 1988. 
“F - degrees Fahrenheit 

73.6 

66.8 

55.3 

42.0 

31.8 

52.6 
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TABLE 1-3 

CLIMATOLOGICAL MEAN MONTHLY RAINFALL 
AND SNOWFALL AMOUNTS’ 

NSWC CRANE, CRANE, INDIANA 

* Reference: NOAA, 1988. 

1 Indicates snowfall amounts less than 0.01 inch 
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TABLE 1-4 

SOIL TYPES AT ORR 
NSWC CRANE, CRANE, INDIANA 

SWMU SWMU Name Abbreviated Soil Type Approximate 
No. Name Percentage 

07/09 Old Rifle Range ORR WeC2 80 

BU 15 

WeD2 10 
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-..- 
I AI I SITE I ;; ICi 

ClTE 

.-... -..- 
IUM I SITE I ;; 

9lTF // IPl 

t M f 
.-- .._ -..- 

ARWNIC I SITE I ;; I cr._.-. -.a.- , SITE II f----- 
^.-- I 

111 , ,-.I IULI.,” I UI I L  I I, , “llill”,“u-“c) “llil,“,uu-“c)~-I .#.I ”  I.I”,I.” “.#” 

M I ARAFNC I SITF I II I CR9707SS05 CFl9707SS-0504-2 5.8 J MG/KG 5.8 J 
. , . . .-. wm7SS-og CR9707SS0901-1 5.7 J MGIKG 5.7 J 
M ARStrm LdnY/u/SS-12 CR9707SS1201-l 5.8 J MGIKG 5.8 J 
M ARSENIC I SI I t I II 1 CR9707SS-12 CR9707SS-1204-l 8 J MGIKG 8 J 

OS BENZO(A)ANTHRACENE I SITE _.- II 1 CR9507SS-A04 
;; ICi 

CR95-07SS-AO4-01 410 U UGIKG 410 U 
; 

OS BENZO(AmNTHl ~ . _ ..qACENE 1 SITE I 9507SS-A05 CR95-07SS-A05-01 2500 UGIKG 
; 

2500 2 
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I^_ ;;z DenL”(H,Hn I I-wlHbtNC , 3, I Y3-” / vv-ra”” “1 IDd-“I “u-~““-” I I I 
SENZO(A)ANTHRACENE ) SlTt I II 1 r;R9707SS-01 CR9707SS0101-l 420 ; K;;E 4;b; 

OS BENZOiAlPYRENF I SITF II 1 cR95-07SSA04 CR95-07SS-A04-01 410 U UG/KG 410 U 

OS BENZu\njrrrscnc I 51 I e :R95-07SS-A05 CR95-07SS-A0501 2800 UGIKG 2800 
OS BENZO(A)PYRENE 95-07SS-A08 CR95-07SSAO8-01 100 J UG/KG 100 J 

OS BENZO(A)PYRENE -.39707ss-01 CR9707SS-O101-1 420 U UGIKG 420 U 

OS BENZO(B)FLUORANML..- :W#3-,7SS-A04 CR95-07SSAO4-01 410 U UG/KG 410 U 

I SI I t I II 
SITF II __. _ _..- 

VI 1 IUM SITE ;; -;; 

YLLIUM SITE II Cl 
“I I II II. SITE II cc 

.-... SITE II ( 
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SOIL TARGET PARAMETERS AT THE ORR 
NSWC CRANE, CRANE, INDIANA 

Chemical of Concern Intended Data Use 

Arsenic To estabksh extent of soil contam~nat!on. 

Beryllium 

Manganese 

Energetics 

2.4.6.Tnnitrotoluene 

2.6-Dlnitrotoulene 

RDX 

Polycyclic Aromatic Hydrocarbons 

Bt?“ZC@)Fl”thKiC~“fZ 

Bf?“ZO(Fl,pp”C3 

Benzo(b)fluoranthene 

Dlbenzo(a,h)anthracene 

Indeno(l.2.9cd)pyrene 

To estabksh extent of soil confam~nat~on. 

To e*tab,i*h extent of soil contamination. 

TO establish extent of soil contam~nabon. 

TO establish extent of SOI, contammation. 

To establish extent of soil contamination. 

To establish extent of soil contammaton. 

To establish extent of soil contamination. 

To establish extent of soil contammation. 

To establish extent of so11 contamination 

To establish extent of soil contamination. 

Organochlorlne Pesticides 

Heptachlor Epoxide To establish presence and exfent of contaminaton, if any. 

I ..___ -i__ n^__- ^.^_ ^ 

Grm Size (soil only) 

Sample Depth/Location 

This parameter is used for identlfymg so11 sampling locations in 

the horizontal direction for comparison to background 
concentrations classified according to depositlonal enwonment. 

Used to establish which background data set IS most 

comparable for background compadsons. For surface ~011s 
grain size IS not a useful as it might be for other !nvestlgabons 

because of the likelihood of blending I” the surface that has 

taken place between surface and subsurface sotis. 

These parameters are used for identifying soil and water sample 
IDcations m the verWal and horizontal dwcton and WI,, be used 

in kriglng. 

- 
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TABLE 1-7 

TARGET PARAMETER MDLs/lDLs. RLs. AND RISK-BASED TARGET LEVELS 
NSWC CRANE, CRANE, INDIANA 

Chemical 

1 Aqueous GC Samples 

Laboratory Laboratory 

MDUIDL”’ AL”’ 

WL) WL) 

Laboratory 

MDLIIDL”’ 

OWW 

Soil Samples 

Laboratory Lowest Risk 

RL”’ Based Screening 

(w&f) LeVel’2’ 

OwJW 

Risk-Based 

Target LeYel 

WWW” 

ENERGETICS (SW-646 METHOD (6330) 

2,6-Dl~lt~OtOUle!le 011 0 65 I 0.2P 0.5 3E-5 0.5 

Hexahydro-l,3.5-tdnifro- 0.30 0 61 0.26 0.5 0 0002 14) 0.5 

1,3.5-triazine (RDX) 

2.4.6.Trinitrotoluene 0 16 I 0.65 I 0 14’ I 0 5. I n ““5 ‘4’ I “4 

POLYCYCLIC AROMATIC HYDROCARBONS (SW-646 METHOD 627OC SIM) 

Benzo(a)anthracene 0.0064 02 0.00079 0.007 0.06 0.06 

Elenzo(a)pyrene 0.0124 02 0.0026 0 007 0.062 0.062 

Benzo(b)fl”oranthene 0.0168 0.2 0.0012 0.007 02 0.2 

Dibenzo(a,h)anthracene 0.0059 0.2 0.00079 0.007 0 062 0.062 

Indeno(l.2.3cd)pyrene 0.0064 0.2 0.0010 0.007 0 62 0.62 

ORGANOCHLORINE PESTICIDES (SW-646 METHOD 606, A) 

Heptachlor Epoxlde 0.0006 0.05 0.00053 0.0017 0.03 0.03 

Arsenic 0.1 1.0 009 0.5 0.39 0.39 

Berylkum 0.046 10 0.03 0.5 3 3 

METALS (SW-646 METHOD 60lgB, ICPAES) 

Manganese 16 15 0.12 1.5 36 ‘d’ 36 

Asterisk indicates those chemicals for which the laboratory detecton lkm~f or reportmg llmlf exceeds the lowest risk-based screening level for the project. 
Values provided by Laucks Testing Laboratones, Inc. IDLs apply to metals only; MDLs apply lo organic chemicals only. For s01l samples. IDLs and associated RLs assume 1 g 
01 soil in 100 mL of dIgestate. For MDLs and RLs for organic chemicals, the values in this table are based on standard, method-spwific requirements. 0 
Value is based on human risk-based crWr~a as presented I” Table I-8. For this project. no ecologIcal values are used based on the CCCRA conclusion that there are no 
unacceptable ecolog,cal r,sks at SWMU 7. 

2 

The RETL is the lowest risk-based screening level unless the RL 1s greater than the lowest risk-based screening level. in which case the RBTL IS the laboratory RL. 2 2 
Calculated value. Refer to Table f-8 for details. %zwnpz 

z 

wbZ$ 5 

03 sg&g” 
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TABLE 1-8 

RISK-BASED SCREENING LEVELS FOR SOIL 
NSWC CRANE, CRANE, INDIANA 

U.S. EPA Region 9 Preliminary 

Chemical 

U.S. EPA Generic Soil Screening Levels (SSL)1”, mglkg Remediation Goals (PROS)‘“, mq/kg 

I Miaration to 

Ingestion lnhalatlon Ground water Residential Industrial 

2.4,6-Tnnttrotoluene 21’3’ 370.000’3’ 0.005’3’ 16 82 

2.6.D~n~trotoulene 0.9 17.000’3’ 3E-5 61 860 

Rawncakmthracene 0.9 36.000’3’ 0.08 0.62 29 

Emlzo(a)pyrene 0.09 3.600’” 0.4 0.062 0 29 

7 l.rdimrm”~ 36 000”’ I 0.7 I 0 62 

I ” m-P’3 I 4 4 22 

1 Unless otherwse nofed, the value presented 1s fhe ” S. EPA Generic SSL (U.S. EPA, 1996) 
2 U S. EPA Region 9 PRG for solI (U.S. EPA, 1999b). 
3 A value is not pres?nted I” the ated guidance. The methodology presented I” the gudance was used. along with publIshed 

chem,cal-spec,,,c parameters, to calculate a value. 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

This section presents the project management and organization for this Soils RFI at NSWC Crane, 

Included in the following sections are the staffing and coordination requirements. 

2.1 MANAGEMENT 

At the direction of the U.S. EPA Project Manager, TtNUS. on behalf of the U.S. Navy, is responsible for 

the overall management, implementation of contract field activities, and preparation of the Phase III Soils 

RFI plan and report. Personnel from the Navy will be actively involved and will coordinate with TtNUS 

personnel in a number of areas. The authorities and organizational relationships of key personnel are 

depicted in Figure 2-l. Corresponding addresses and telephone numbers of key personnel are listed by 

organization in Table 2-1. Responslbllltles for program management, project management, field 

operations, and laboratory operations are discussed in the following sections. It is intended that the 

individuals named will perform the designated responslbllltles to the extent that the specific person is 

available to perform the stated activities. 

2.1.1 U.S. EPA Proiect Manaqer 

The U.S. EPA Project Manager (PM) will oversee the implementation of the Soils RFI for the ORR at 

NSWC Crane. The U.S. EPA PM represents the Agency’s interests and will provide input from this 

perspective and lend general historical and technical assistance to NSWC Crane field activities. 

2.1.2 Indiana Department of Environmental Manaqement 

The IDEM Corrective Action Section, Office of Land Quality will oversee the implementation of this Soils 

RFI from IDEM’s perspective. 

2.1.3 Navy Proiect Manaqers 

The Navy Remedial Project Manager (RPM) acts as the focal representative for the U.S. Navy, providing 

management, technical direction, and oversight for all NSWC Crane project activities performed by 

contractors (i.e., TtNUS) and their subcontractors. In matters such as facilitation of site access, oversight, 

etc., the Navy RPM is assisted by the NSWC Environmental Site Manager (ESM). Additional 

responslbllltles of the RPM are: 
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. Define project objectives and develop a detailed work plan schedule 

l Establish project policy and procedures to address the specific needs of the project as a whole, as 

well as the objectives of each task 

l Acquire and apply technical resources (i.e., contractors) as needed to ensure performance within 

budget and schedule constraints 

l Review the work performed on each task to ensure its quality, responsiveness, and timeliness 

l Review and analyze overall task performance with respect to planned requirements and 

authorizations 

. Approve all reports (deliverables) before their submission to US. EPA Region 5 

. Ultimately be responsible for the preparation and quality of interim and final reports, and 

h 

. Represent the project team at meetings and public hearings 

2.1.4 Contractor Proiect Manaaement 

Program Manager 

The TtNUS Navy Southern Division Comprehensive Long-Term Environmental Action Navy (CLEAN) 

Program Manager provides operations, technical, and administrative leadership, and oversees and 

supports quality policies. The Program Manager assigns project Task Order Managers (TOMs) and 

oversees their performance. The Program Manager also ensures the availability of technical and support 

resources for program operations, and maintains consistency in procedures and projects among CT0 

assignments. In these matters, the PM is assrsted by the TOM. 

Task Order Manager 

The TtNUS TOM has the overall responsibility for ensuring that the project meets US. EPA and IDEM 

objectives, and Navy and TtNUS quality standards. The TOM is responsible for the preparation and 

distribution of the QAPP at the direction of the Navy RPM to all parties connected with the project, 
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including any subcontractors. The TOM will report to the Navy RPM and is responsible for technrcal QC 

and project oversight. Additional responsrbtktres of the TOM are: 

. Ensuring timely resolution of project-related technical, quality, safety, or waste management issues 

l Functioning as primary interface with the Navy RPM and NSWC Crane Site Manager, field and office 

personnel, and subcontractor points-of-contact 

. Monitoring and evaluating subcontractor laboratory performance 

. Coordinatrng and overseeing work performed by field and office technical staff (including data 

validation, statistical evaluations, and report preparation) 

. Coordinating and overseeing maintenance of all project records 

. Coordinating and overseeing review of project deliverables 

. Preparing and issuing final deliverables to the Navy 

. Approving the implementation of corrective action 

Health and Safety Manager 

The TtNUS Health and Safety Manager (HSM) is responsible for the following: 

l Overseeing the development and review of the Site Security and Health and Safety Plan (HASP) 

l Implementing the Site Security and HASP 

l Assigning the Site Safety Officer (SSO) and supervising his/her performance 

. Conducting Health and Safety audits 

l Preparing Health and Safety reports for management 

2.2 QUALITY ASSURANCE 

This section identifies the QA responstbrlrtres for this soils RFI. Responsrbrlrtres of the U.S. EPA Region 

5, TtNUS, and the analytical laboratory are discussed. 
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2.2.1 U.S. EPA Reaion 5 Qualitv Assurance Coordinator 

The U.S. EPA Region 5 RCRA Quality Assurance Coordinator (RQAC) has the responsibility to review 

and approve the QAPP and provide overall QA support and review. Additional responsibilities may 

. Coordinating external performance and system audits of the contracted laboratory 

. Reviewing and evaluatrng analytical field and laboratory procedures 

2.2.2 TtNUS Qualitv Assurance Manaqer 

The TtNUS Quality Assurance Manager (QAM) is responsible for overall QA for the project, and reports 

directly to the TtNUS Program Manager. The QAM has the responsibility for the following specific 

activities: 

. Developing, maintaining, and monitoring QA policies and procedures 

. Providing training to TtNUS staff in QA/QC policies and procedures ,- 

. Conducting systems and performance audits to monitor compliance with environmental regulations, 

contractual requirements, QAPP requirements, and corporate policies and procedures 

. Auditing project records 

. Monitoring subcontractor quality controls and records 

. Assisting in the development of corrective action plans; ensuring correction of nonconformances 

reported in internal or external audits 

. Overseeing the implementation of the QAPP 

l Overseeing and reviewing the development and revision of the QAPP 

l Overseeing the responsibilities of the TtNUS Site QA/QC Advisor 

. Preparing QA reports for management 
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2.2.3 TtNUS Proiect QA Advisor 

The TtNUS Project QA Advisor provides support to the TOM in preparation and review of the QAPP, 

coordination of work performed by office technical staff, and performance of data assessment. The 

Project QA Advisor communicates directly with the QAM on matters of QAIQC. 

2.2.4 Laboratory Responsibilities 

All samples collected as part of this investigation will be analyzed by Laucks Testing Laboratories, Inc.. 

940 South Harney Street, Seattle, Washington (206) 767-5060; FAX (206) 767-5063. 

The subcontracted laboratory is responsible for analyzing all samples in accordance with the analytical 

methods and additional requirements specified in this QAPP. It also will be the analytical laboratory’s 

responsibility to properly dispose of unused sample aliquots. Responsibilities of key laboratory personnel 

are outlined in the following paragraphs. 

Laboratory Project Manager 

The Laboratory Project Manager will report directly to the TtNUS TOM and will: 

. Ensure that method and project-specific requirements are properly communicated and understood by 

laboratory personnel 

l Ensure that all laboratory resources are available on an as-required basis 

l Monitor analytical and project QA requirements 

. Review data packages for completeness, clarity, and compliance with project requirements 

. Inform the TtNUS TOM of project status and any sample receipt or analytical problems 

Laboratory Director 

Responsibilities of the Laboratory Director include the following: 

l Support the QA program within the laboratory 

l Provide management overview of both production and quality-related laboratory activities 

l Maintain adequate staffing to meet project analytical and quality objectives 

l Approve all laboratory Standard Operating Procedures (SOPS) and QA documents 

l Supervise in-house chain-of-custody (COC) documentation 
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l Oversee the preparation of and approve final analytical reports prior to submittal to TtNUS 

Laboratory Quality Assurance Officer 

The Laboratory QA Officer (OAO) has the overall responsibility for data after it leaves the laboratory. The 

Laboratory QAO will be independent of the laboratory but will communicate data issues through the 

Laboratory Project Manager. In addition, the Laboratory CIAO will: 

. Oversee laboratory QA 

l Oversee QA/QC documentation 

l Conduct detailed data review 

. Determine whether to implement laboratory corrective actions, if required 

. Define appropriate laboratory QA procedures 

. Prepare laboratory SOPS 

. Conduct Internal Audits 

Independent QA will be provided by the Laboratory Project Manager and QAO prior to release of all data 

to TtNUS. 

Laboratory Sample Custodian 

The Laboratory Sample Custodian will report to the Laboratory Director. Responsibilities of the 

Laboratory Sample Custodian include the following: 

. With the help of the laboratory manager, initiate transfer of the samples to appropriate lab sections 

. Control and monitor access/storage of samples and extracts 

Receive and inspect the incoming sample containers 

Record the condition of the incoming sample containers 

Sign appropriate documents 

Verify COC 

Notify laboratory manager and laboratory supervisor of sample receipt and inspection 

Assign a unique identification number and customer number, and enter each into the sample 

receiving log 
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Laboratory Technical Staff 

The Laboratory Technical Staff will be responsible for sample analysis and identification of corrective 

actions. The staff will report directly to the Laboratory Director. 

2.3 FIELD INVESTIGATION 

TtNUS will be responsible for all field activities related to this background investigation. The TtNUS field 

team will be organized according to the activities planned. Field team members will be selected based on 

the type and extent of effort required. All team members will be appropriately skilled and trained for the 

tasks they are assigned to perform. The team will consist of a combination of the following personnel: 

l Field Operations Leader (FOL) 

. Site OA/QC Advisor 

l Site Safety Officer 

l Field Technical Staff 

2.3.1 Field Operations Leader 

The FOL is responsible for coordtnating all onsite personnel and for providing technical assistance, when 

required. The FOL, or designee, will coordinate and lead all sampling activltles and will ensure the 

availability and maintenance of all sampling materials/equipment. The FOL is responsible for the 

completion of all samplmg, field and COC documentation, will assume custody of all samples, and will 

ensure the proper handling and shipping of samples. The FOL is a highly experienced envtronmental 

professional who will report directly to the TtNUS TOM. Specific FOL responsibilities include the 

following: 

l Function as communications link between field staff members, the Site CIA/(X Advisor, Site Safety 

Officer, the NSWC Crane Environmental Site Manager, and the TOM 

. Oversee the mobilization and demobilization of all field equipment and subcontractors 

l Coordinate and manage the Field Technical Staff 

l Adhere to the work schedules provided by the TOM 
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. Bear responsibility for maintenance of the site logbook, field logbook, and field recordkeeping 

. Initiate field task modification requests when necessary 

. Identify and resolve problems in the field; resolve difficulties in consultation with the NSWC Crane 

Site Manager; implement and document corrective action procedures and provide communication 

between the field team and upper management 

2.3.2 Site QAIQC Advisor 

The FOL (or his assistant) will act as the Site QAKIC Advisor, who is responsible for ensuring adherence 

to all QAKX guidelines as defined in the QAPP. Strict adherence to these procedures is critical to the 

collection of acceptable and representative data. The following is a summary of the Site QAIQC Advisor’s 

responsibilities: 

. Ensure that field duplicates and field QC blanks are collected with the proper frequency 

. Ensure that additional volumes of sample are supplied to the analytical laboratory with the proper - 

frequency to accommodate laboratory QA/QC analyses 

. Ensure that measuring and test equipment are calibrated, used, and maintained in accordance with 

applicable procedures 

. Act as liaison between site personnel, laboratory personnel, and the QAM 

. Manage bottleware shipments and oversee field preservation 

2.3.3 Site Safetv Officer 

The FOL (or designee) will also serve as the SSO. The duties of the SSO are detailed in the HASP. The 

SSO has stop-work authority. which can be executed upon the determination of an imminent safety 

hazard. 
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2.3.4 Field Technical Staff 

The Field Technical Staff for this project will be drawn from TtNUS’s pool of qualified personnel. All of the 

designated field team members will be experienced professionals who possess the degree of 

specialization and technical competence required to effectively and efficiently perform the required work. 

Field staff are responsible for complying with field-related requirements as presented in the QAPP 

2.4 SPECIAL TRAINING REQUIREMENTS AND CERTIFICATIONS 

All field personnel will have appropriate training to conduct the field activities to which they are assigned. 

Additionally, each site worker WIII be required to have completed a 40-hour course in Health and Safety 

Training as described under OSHA 29 CFR 1910.120(b)(4). 

Laucks Testing Laboratories, Inc. has successfully completed the laboratory evaluation process required 

as part of the NFESC QA Program and described in the “Navy Installation Restoratton Laboratory Quality 

Assurance Guide” (NFESC, 1996). 
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NAMES, PHONE NUMBERS AND ADDRESSES 
NSWC CRANE, CRANE, INDIANA 

PAGE 1 OF 2 

PERSON I TITLE I 
ORGANIZATION 

Peter Ramanauskas 
Project Manager 

U.S. EPA Region 5 
Allen Debus 

QA Coordinator 
U.S. EPA Region 5 

Marty Hamless 
Office of Solid and Hazardous 

Waste Management 
IDEM 

Doug Griffin 
Corrective Action Section 

Office of Land Quality 
Hazardous Waste Permits 

IDEM 

Bill Gates 
Remedial Project Manager 

U.S. Navy 
SOUTHNAVFACENGCOM 

Tom Brent 
Environmental Site Manager 

NSWC Crane 

Debbie Wroblewski 
Program Manager 
Tetra Tech NUS 

Paul Frank 
Quality Assurance Manager 

Tetra Tech NUS 
Matt Soitis 

Health and Safety Manager 
Tetra Tech NUS 

Roger Clark 
Task Order Manager 

Tetra Tech NUS 
Keith Simpson 

Field Operations Leader 
Tetra Tech NUS 

ADDRESS 
EPA Region 5 

77 West Jackson Street 
Chicago, Illinois 80804 

EPA Region 5 
77 West Jackson Street 

Chicago, IL 60604 
Office of Solid and Hazardous 

Waste Management 
100 N. Senate Avenue 

Indianapolis, Indiana 46208-8015 
Corrective Action Section 

Office of Land Qualify 
Hazardous Waste Permits 

100 N. Senate Avenue 
P. 0. Box 6015 

Indianapolis, IN 48208-8015 
Department of Navy 

SOUTHNAVFACENGCOM 
Code 1829 

2155 Eagle Drive 
Charleston, SC 29408 

NSWC Crane 
Code 095 

B-3280 
300 Highway 381 

Crane, Indiana 47522-5009 
Tetra Tech NUS 

681 Andersen Drive 
Pittsburgh, PA 15220-2745 

Tetra Tech NUS 
861 Andersen Drive 

Pittsburgh, PA 15220-2745 
Tetra Tech NUS 

881 Andersen Drive 
Pittsburgh, PA 15220-2745 

Tetra Tech NUS 
881 Andersen Drive 

Pittsburgh, PA 15220-2745 
Tetra Tech NUS 

861 Andersen Drive 
Pittsburgh, PA 15220-2745 

TELEPHONE 
(312) 888-7890 
FAX: (312) 353-4788 

(312) 8888186 

(317) 234-0597 

(317) 233-2710 

(843) 820-7380 
FAX: (843) 820-7485 

(812) 854-8180 
FAX: (812) 854-4177 

(412) 921-8988 
FAX: (412) 921-4040 

(412) 921-8950 
FAX: (412) 921-4040 

(412) 921-8912 
FAX: (412) 921-4040 

(412) 921-8415 
FAX: (412) 921-4040 

(412) 921-7090 
FAX: (412) 921-4040 
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PERSON I TITLE I 
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Keith Henn 
Program Geologist 

Tetra Tech NUS 
Tom Johnston 

Project QA Advisor 
Tetra Tech NUS 

Joseph Samchuck 

ADDRESS 
Tetra Tech NUS 

661 Andersen Drive 
Pittsburgh, PA 15220-2745 

Tetra Tech NUS 
661 Andersen Drive 

Pittsburgh, PA 15220-2745 
Tetra Tech NUS 

TELEPHONE 
(412) 921-6146 
FAX: (412) 921-4040 

(412) 921-6615 
FAX: (412) 921-4040 

(412) 921-6510 
Data Validation Manager 1 661 Anderson Drive I FAX: (412) 921-4040 

Tetra Tech NUS - 
Brian 

Pittsburgh, PA 15220 
Lewis ~ ~ Tetra Tech NUS 

Statistician 661 Anderson Drive 
Tetra Tech NUS Pittsburgh, PA 15220 

TBD Laucks Testing Laboratory 

(412) 921-7105 
FAX: (412) 921-4040 

(206) 767-5060 
Proiect Manaaer 940 South Hamey Street FAX: 1206) 767-5063 

Laucks Tesiing Labor&ories, Inc. 1 Seattle, WA 96052 I 
. , 

Harry Romberg Laucks Testing Laboratory 
Lab QA Officer 940 South Hamey Street 

Laucks Testing Laboratories, Inc. Seattle, WA 96053 

Kathv Kreoos Laucks Testing Laboratory 
Labbiredtor I 940 South Harney Street 

(206) 767-5060 
FAX: (206) 767-5063 

(206) 767-5060 
FAX: 12061767-5063 

Laucks Testing Laboratories, Inc. 
Pam Johnson 

Lab Sample Custodian 
Laucks Testing Laboratories, Inc. 

Seattle, WA 98053 
Laucks Testing Laboratory 
940 South Harney Street 

Seattle, WA 96053 

\---I 

(206) 767-5060 
FAX: (206) 767-5063 
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FIGURE 2-1 

PROJECT ORGANIZATION CHART 
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

The overall QA objective for this project is to develop and implement procedures for field sampling, chain- 

of-custody, laboratory analysis, data management and reporting that will yield results sufficient to support 

the attainment of the project objectives specified in Section 1 .O. Intended data uses, including the list of 

project target parameters, are described in Section 1.4 of this QAPP. How decision-making will be based 

on data comparisons is described in Section 12.4. Specific procedures for sampling, chain-of-custody, 

laboratory instrument calibration, laboratory analysis, internal QC, reporting of data, audits, preventive 

maintenance of field and laboratory equipment, data management, corrective action, and reporting to 

management are described in the remaining sections of this QAPP. As part of those evaluations, 

statistical parameters such as data set variances will be computed that provide direct insight into the 

variabrlity of target analyte data in soils. Overall QC level of effort is described in Section 3.6. 

The PARCC parameters (precision, accuracy, representativeness, comparability, and completeness) are 

qualitative and quantitative statements regarding the quality characteristics of the data used to support 

project objectives and ultimately, environmental decisions. These parameters are presented in the 

remainder of this section. QC samples used to evaluate performance and their frequencies of use are 

described in Section 6.1 (field QC samples), and Section 6.2 (laboratory QC samples). Equations used to 

compute accuracy, precision, and completeness values are provided in Sections 12.1 through 12.3. 

3.1 PRECISION 

3.1.1 Definition 

Precrsion is a measure of the degree to which two or more measurements are in agreement and 

describes the reproducibility of measurements of the same parameter for samples analyzed under similar 

conditions. A fundamental tenet of using precision measurements for QC is that precision will be 

bounded by known limits. Results outside these predetermined limits trigger corrective actions. 

Because of the inherent and unknown heterogeneity of soil samples, the precision of soil field duplicate 

samples will not be used for QC, but will be compared to laboratory precision estimates to gain a 

perspective on the natural heterogeneity of the soil. 
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3.1.2 Field Precision Obiectives 

Field precision is assessed by collecting and measuring field duplicates at a rate of 1 duplicate per 10 

environmental samples. Acceptance limits for field duplicate precision are provided in Table 3-l. This 

precision estimate encompasses the combined uncertainty associated with sample collection, 

homogenization, splitting, handling, laboratory and field storage, digestion, and analysis. In contrast, 

precision estimates obtained from analyzing duplicate laboratory samples incorporate only 

homogenization, subsampling, digestion, laboratory storage, and analysis uncertainties, Consequently, 

the field precision estimates [Le.. relative percent difference (RPD) values] should equal or exceed the 

laboratory precision estimates, on average, for each analyte. If field duplicate precision is significantly 

different from laboratory duplicate precision, the underlying cause will be investigated to determine 

whether the observed difference could be artifacts of sampling and analysis. Considerations given to this 

effort include: 

. The scale of subsampling for laboratory precision estimates relative to the scale of field duplicate 

sample size. 

. Analytical measurement precision. 

. Precision for repeat analysis of the same solid laboratory control sample (LCS). 

. Estimated environmental sample grain size relative to LCS grain size. 

. Potential natural soil heterogeneity 

3.1.3 LaboratON Precision Obiectives 

Laboratory precision QC samples [i.e.. laboratory duplicates for inorganic chemicals and matrix spike 

duplicates (MSDs) for organic chemicals] will be analyzed with a minimum frequency of 5 percent (i.e., 1 

QC sample per 20 environmental samples). Laboratory precision is measured by comparing RPD values 

with precision control limits specified in Table 3-1. 

3.2 ACCURACY 

3.2.1 Definition 

Accuracy is the degree of agreement between an observed value and an accepted reference value. This 

parameter is assessed by measuring spiked samples [e.g., surrogate spikes or matrix spikes (MSs)]or 

well-characterized samples of certified analyte concentrations (e.g., LCSs) and by measuring blanks. 

Accuracy measurements are designed to detect biases resulting from the sample handling and analysis 

processes. The equations for determining accuracy of an individual MS and a surrogate spike or LCS for 
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this project are provided in Section 12.1. The equations in Section 12.1 do not apply to blank samples, 

however, because division by zero (the expected amount or added amount) causes the calculated value 

to be infinite. Instead, acceptance criteria are designed to limit the tolirable amount of contamination 

while recognizing that non-zero results for blanks are likely, if only because of random error in the 

measurement process. The Laucks Testing Laboratories, Inc. analytical SOPS limit tolerable blank 

concentrations. The bias computations for individual MSs, LCSs and method blanks will be used to 

control the analysis process by triggering corrective actions as specified in Table 3-2. 

3.2.2 Field Accuracv Obiectives 

Accuracy requirements for field measurements are typically ensured through control over the sample 

collection and handling and through routine instrument calibration. Accuracy of grain size and 

depositional environment classifications is ensured by requiring that a qualified field geologist makes 

those classifications. 

Accuracy is also typically monitored through the use of blanks to detect cross-contamination and by 

monitoring adherence to procedures that prevent sample contamination or degradation. Equipment 

rinsate blanks shall be collected for this investigation to assess cross-contamination via sample collection 

equipment. Ambient condition blanks will not be collected unless site conditions during sampling (e.g., 

generation of fugitive dust) indicate a need to assess infiltration of airborne contaminants into sampling 

containers. Source water blanks will be collected to monitor the purity of water used to decontaminate 

sampling equipment. Accuracy shall also be assured qualitatively through adherence to all sample 

handling, preservation, and holding time requirements. 

3.2.3 Laboratorv Accuracy Obiectives 

Accuracy in the laboratory is measured through the comparison of a spiked sample or LCS result to a 

known or calculated value and is expressed as a percent recovery (%R). It is also assessed by 

monitoring the analytical recovery of select surrogate compounds added to samples that are analyzed by 

organic chromatographic methods. MS and surrogate compound analyses measure the combined 

accuracy effects of the sample matrix, sample preparation and sample measurement. LCSs are used to 

assess the accuracy of laboratory operations with minimal sample matrix effects. Post-digestion spikes 

(PDSs) are used to assess the accuracy of the analytical measurement on the sample extract or 

digestate. Each spiked sample shall be spiked with all project target analytes for the analysis being 

performed to ensure that accuracy measures are obtained for each target analyte. Spiking 

concentrations shall equal or approximate the default concentrations detailed in the applicable sample 
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preparation SOPS. LCS and MS analyses are performed at a frequency no less than 1 per 20 associated 

samples of like matrix. Laboratory accuracy is assessed via comparison of calculated %R values to 

accuracy control limits specified in Tables 3-1 and 3-3. 

3.3 COMPLETENESS 

3.3.1 Definition 

Completeness is a measure of the amount of usable, valid analytical data obtained compared to the 

amount expected to be obtained. Completeness is expressed as a percentage. 

3.3.2 Field Completeness Obiectives 

Field completeness is a measure of the amount of valid field measurements obtained from all the field 

measurements taken in the project. Documentation of sample location and depth is planned for each soil 

sample. Documentation of grain size and depositional environment is also planned for each soil sample. 

A completeness criterion of 100% applies to these measurements. However, the 100% completeness 

criterion for depositional environment and grain size may be reduced, depending on whether these 

factors are significant for background comparisons, as determined under the “Base-wade Background Soil 

Investigation for NSWC Crane.” Furthermore, failure to document gram size and depositional 

environment may be recoverable by inspecting field logs and site maps, or through laboratory 

. measurement once the samples are received by the laboratory. Failure to obtain 100% of these 

measurements for field samples will indicate a need for corrective actions designed to recover the missing 

information. Failure to recover the information will constitute a need to resample, unless the missing data 

are judged not to adversely affect attainment of project objectives. 

3.3.3 Laboratory Comoleteness Obiectives 

Laboratory completeness is a measure of the amount of usable, valid laboratory measurements per 

matrix obtained for each of the target analytes. Usable, valid results are those that are judged, after data 

assessment, to represent the sampling populations and to have not been disqualified for use through data 

validation or data assessment. 

Laboratory completeness objectives are 75% for each critical target analyte per sample matrix (soil). The 

use of knging (i.e.. geostatitical contouring), which can interpolate missing values may mitigate some of 

the adverse effects experienced from loss of data. Furthermore, the impact of missing soil data cannot 

be quantified in advance of sampling because the impact will depend on which data are missing. The 

- 
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impact of the loss of any other particular datum on attainment of project objectives will be evaluated 

during data assessment. 

Qualifications on the use of data caused by incomplete data sets will be documented in the Soils RFI 

report. 

3.4 REPRESENTATIVENESS 

3.4.1 Definition 

Representativeness is an expression of the degree to which the data accurately and precisely represent a 

characteristic of a population or environmental condition existing at the site. Adherence to the SAP 

(Section 4) and use of standardized sampling, handling, preparation, analysis, and reporting procedures 

ensures that the final data accurately represent the desired populations. An assessment of 

representativeness will be made during data assessment to determine whether each datum belongs to 

the observed data distribution through outlier testing. The statistical tests to be used are described in 

Section 12.4. Any anomalies will be investigated to assess their impact on statistical computations. 

3.4.2 Measures to Ensure Rewesentativeness of Field Data 

Representativeness depends upon the proper design of the sampling program and will be satisfied by 

ensuring that the SAP (Section 4) is followed and that proper sampling techniques are used. Strict 

adherence to soil type descriptions and care to ensure that a soil sample representing the appropriate 

depth interval is placed into each sample container will be ensured during sample collection. 

3.4.3 Measures to Ensure Rewesentativeness of Lab Data 

Representativeness in the laboratory is ensured or evaluated by using the proper analytical procedures, 

meeting sample holding times, and analyzing and evaluating field duplicate samples relative to laboratory 

duplicates. During development of this QAPP. measures to ensure representativeness of the data 

generated included consideration of past operations, aerial photographs, existing analytical data, physical 

setting, depositional environments, spatial coverage of the proposed sampling locations, accessibility to 

sampling locations, and constraints inherent to the RCRA program. The rationale of the sampling 

network is presented in detail in Section 4. 
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3.5 COMPARABILITY 

3.51 Definition 

Comparability is defined as the confidence with which one data set can be compared to another (e.g., 

between sampling points; between sampling events). Comparability is achieved by using standardized 

sampling and analysis methods and data reporting formats (including use of consistent units of measure), 

and by ensuring that reporting and detection limits are sufficiently low to satisfy project detection and 

quantitation criteria for the duration of the project. The RLs anticipated for this project are presented in 

Table l-7. Additronally, consideration was given to seasonal conditions and other environmental 

variations that could exist to influence analytical results, but no such influences appear to exist for this 

investigation that would indicate a need to collect samples at times other than those planned for this 

investigation. 

3.5.2 Measures to Ensure Comparabilitv of Field Data 

Comparability depends upon the proper design of the sampling program and will be satisfied by ensuring 

that Section 4 of this QAPP is followed and that proper sampling techniques are used. The rationale 

behind the SAP design is found in Section 4. 

3.5.3 Measures to Ensure Comparabilitv of Laboratorv Data 

Planned analytical data will be comparable when similar sampling and analytical methods are used and 

documented. The use of sampling and analysis methods rn this investigation that are comparable in 

performance to those used in the “Base-Wide Background Soil Investigation for NSWC Crane” should 

limit the need to consider biases when making soil data set comparisons for metals. Results will be 

reported in units that ensure comparability with previous data. The units used for the laboratory 

measurements are further explained in Section 9.1.2 of this QAPP. 

3.6 LEVEL OF QUALITY CONTROL EFFORT 

Several QC samples will be analyzed for this project to provide a means to assess field and laboratory 

performance. Field QC samples consist of field duplicates, equipment r&ate blanks, source water 

blanks, temperature blanks, and, at the discretion of the FOL, ambrent condition blanks. These QC 

checks are described in Section 8.1. Each type of field QC sample undergoes the same preservation, 

analysis, and reporting procedures as the related environmental samples. Frequencies of field QC 
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sample collection and analysis are presented in Table 3-2. The types and numbers of QC samples to be 

collected in the field are presented in Table 4-2. 

Laboratory QC encompasses a host of other checks performed during sample preparation and analysis, 

as described in Section 8.2. Frequencies for laboratory QC checks are provided in Table 3-2 and in the 

method-specific laboratory SOPS appended to this QAPP (Appendix C). 
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TABLE 3-1 

QUALITY CONTROL LIMITS 
FIELD DUPLICATES, LABORATORY DUPLICATES, MATRIX SPIKES, 

MATRIX SPIKE DUPLICATES AND SURROGATES 
NSWC CRANE, CRANE, INDIANA 

Chemical (Analysis Method) 

Accuracy (%R)(‘) Precision (RPD)f2,3) 

METALS (SW-646 METHOD 60106 OR 6020, AS INDICATED) 

Arsenic (SW-646 Method 6020) 75% -125% 550% 

Beryllium (SW-846 Method 6020) 75% -125% 550% 

Manganese (SW-646 Method 60108) 75% -125% 550% 

ENERGETICS (SW-646 METHOD 8330) 

2.4.6.Tr,“ltrOtot”e”e 65% 140% 550% 

2.6.Dinitrotoluene 65%. 140% 150% 

RDX 65% - 145% <50% 

1 ,P-Dlnitrobenzene (surrogate) 60% - 140% NA 

POLYCYCLIC AROMATlC HYDROCARBONS (SW-646 METHOD 627OC, WITH SELECTIVE ION MONITORING) 

Benzo(a)anthracene 20% 160% 130% 

Benzo(a)pyrene 20% 160% 530% 

Benzo(b)tl”oranthene 20% - 160% <30% 

Dibenzo(a,h)anthracene 20%. 160% 130% 

Indeno(l.2.3-c d)pyrene 20% - 160% <30% 

l-Fluoronaphthalene (Surrogate) 20% - 160% NA 

Fluorene-dl0 (surrogate) 20% 160% NA 

Pyrene-dl0 (surrogate) 20% - 160% NA 

PESTICIDES (SW-646 METHOD 8061A) 

Heptachlor Epoxide 40% 145% 550% 

Decachlorob!phenyl (Surrogate) 20% 160% NA 

Tetrachloro-m-xylene (surrogate) 20% 150% NA 

%R = Percent Recovery 
RPD = Relative Percent Difference 

1 These acceptance Iknits apply to spikes that augment the native sample analyte concentration by at least 25%. 
2 These acceptance limits apply to onginal and duplicate sample concentrations s5X RL. If one of the results is <5X RL. 

the acceptance criterm is +RL. If one or the other results is a non-detect. the reported %RPD will be 200%. 
3 These t~mts apply to both field and laboratory duplmte samples. 
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NON-CALIBRATION OC SAMPLE USAGE FREQUENCIES, 
ACCEPTANCE LlMlTS AND CORRECTIVE ACTIONS 

NBWC CRANE, CRANE, INDIANA 
PAGE 1 OF 2 

OC Sample Collection Frequency ACceptalltX Corrective Action 
Tw Llmfta 

:ield Duplicate 1 per 10 investigative samples See Table 3-1 Quality data according to data 
collected. validation requirements. 

iquipment 1 per 10 investigative samples < RL tdentify source of contamination. i 
*insate Blank collected, with a minimum of one per possible. Quality data according 

day of sampling, per non-disposable to validation criteria. Qualify use 
sampling device/instrument. of data if contamination appears 

to have adversely affected its 
For precleaned, dedicated, and/or usability. 
disposable equipment (i.e., disposable 
plastic trowels, etc.), one rtnsate blank 
will be collected and analyzed at a 
frequency of one per lot or “batch 
blank” for a specific equipment type. 

;ouroe Water 1 per each source of water used for CRL Identity source of contamination, # 
3lank sampling equipment decontamination. possible. Qualify data according 

to validation criteria. Ouality use 
of data if contamination appears 
to have adversely affected its 
usability. 

\mbient At discretion of FOL CRL Identify source of contamination, R 
:ondition Blanks possible. Qualify data acwrding 

to validation crftelia. Qualify USB 
of data if contamination appears 
to have adversely affected its 
usability. 

nternal Standard At least one internal standard per Retention times Laboratory action taken per LTL- 
sample for GCIMS analyses. stable to *30 1008. TtNUS action taken per 

seconds; area validation protocols, and Section 
counts stable to 12.4. 
within factor of 
2. 

.aboratory 
:ontrol Sample 

aboratoly 
luplicate 

aboratory 
lethod Blank 

1 per 20 environmental samples per See Table 3-3 Laboratory action taken per LTL- 
matrix 1008. TtNUS action taken per 

validation protocols, and Section 
12.4. 

1 per 20 environmental samples See Table 3-1 Laboratory action taken per LTL- 
analyzed for inorganic target analytes 1008. TtNUS aotion taken per 

validation protocols, and Section 
12.4. 

1 per 20 environmental samples or per c RL Laboratory action taken per LTL- 
preparation batch, whichever is more 1008. TtNUS action taken per 
frequent validation protocols, and Section 

12.4. 
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NON-CALIBRATION QC SAMPLE USAGE FREQUENCIES, 
ACCEPTANC’E LIMITS AND CORRECTIVE ACTIONS 

NSWC CRANE, CRANE, INDIANA 
PAGE 2 OF 2 

QC Sample 
Type 

Matrix Spike’ 

CollectIon Frequency 

1 per 20 envircnmental samples 

ACO@ptsllW Corwztive Action 
Limits 

See Table 3-l Laboratory action taken par LTL- 
1008. TtNUS action taken per 
validation protocols. and Section 
12.4. 

Matrix Spike 
Duplicate* 

1 per 20 envircnmental samples 
analyzed for organic target analytss 

SW Table 3-1 Laboratory action taken per LTL- 
1008. TtNUS action taken per 
validation protocols, and Section 
12.4. 

Post-digestion 
Spike 

Only if out-of-control matrix spike exists 100 f 20% Laboratory action taken per LTL- 
(metals only) 1008. TtNUS action taken per 

validation prctccols. and Section 
12.4. 

Surrogate At least one per sample for organic 
chmmatcgraphic analyses (GC, 
GC/hlS, and HPLC) 

See Table 3-1 Laboratory action taken per LTL- 
1008. TtNUS action taken per 
validation prctcccls, and Section 
12.4. 

Temperature 
Blank 

One blank per sample ccclar. 4f2”C Laboratcly action taken per LTL- 
1008. TtNUS action taken par 
validation protocols, and Section 
12.4. 

* Matrix spikes and matrix spike duplicates are not analyzed in the field, but additional sample material 
must be collected in the field to ensure that the laboratory has enough material for spiking and 
dupfffet8 analysis. See Table 4-3 for details regarding extra volume required. 

-. 
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TABLE 3-3 

QUALITY CONTROL LIMITS 
LABORATORY CONTROL SAMPLES 

NSWC CRANE, CRANE, INDIANA 

I 

Soil 
Chemical Accuracy (%R) 

METALS ISW-646 METHOD 60106 OR 6020. AS INDICATED) 

Arsenic (SW-646 Method 6020) 60% - 120% 

Beryllium (SW-646 Method 6020) 80% - 120% 

Manganese (SW-646 Method 60106) 60% _ 120% 

ENERGETICS (SW-646 METHOD 6330) 

2,4.6-Trinitrotoluene 65% - 140% 

2,6-DinItrotoluene 65% - 140% 

RDX 65% - 145% 

POLYCYCLIC AROMATIC HYDROCARBONS (SW-646 METHOD 6270C. WITH SELECTIVE ION 
MONITORING) 

Senzo(a)anthracene 20% - 160% 

Benzo(a)pyrene 20% 160% 

Benzo(b)fluoranthene 20% 160% 

Dibenzo(a)pyrene 20% - 160% 

Indeno(l.2,3-cd)pyrene 20% - 160% 

PESTICIDES (METHOD SW-646 606lA) 

Heptachlor Epoxide 20% - 160% 

%R = Percent Recovery 
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4.0 SAMPLING AND ANALYSIS PLAN DESIGN AND RATIONALE 

This section contains the SAP for the ORR. It includes a description of the applicable environmental 

sampling networks as well as the strategies and rationales behind the sampling plan designs. The 

mechanics of sample collection, packaging, shipping and documentation are also described either 

explicitly or through citation of SOPS contained in Appendix B. 

Surface a?d subsurface soils will be collected at the ORR and OPR (SWMU 7) 

Analysis of Variance (ANOVA) and kriging of data generated under this investigation will be conducted by 

statisticianslgeostatisticians experienced in the use of those techniques. Their input will be solicited when 

interpreting the data. Kriging was used to establish plausible initial estimates of contamination 

boundaries for determining where the initial round of ORR proper soil samples should be placed. 

In the discussions following, all references to soil background concentrations for metals refer to the mean 

background concentrations to be determined under the “Base-wide Background Soil Investigation for 

NSWC Crane” which is currently in progress. Background soil comparisons will consider the soil sample 

depositional area, grain size and depth. 

Site-specific health and safety concerns and processes used to govern the protection of worker health 

and safety are described in the HASP (Appendix D). 

4.1 SAMPLING DESIGN AND RATIONALE 

This section contains the rationale for soil sampling at the ORR and OPR. It summarizes the proposed 

sampling locations, sampling procedures, planned analyses, and the field operations that are to be 

followed as part of sample acquisition. Specific details regarding soil sampling and analysis and field 

operations are provided in later subsections of this SAP. Target parameters are listed in Table 1-6. 

Laboratory methods are listed in Section 7. 

4.1.1 Old Rifle Range 

Results of the CCCRA indicated that data gaps exist for soils at the ORR with respect to the berms used 

as projectile backstops. To fill these data gaps, soil samples will be collected from the front berms of the 

backstops and along the hillside of the southern-most shooting range. Samples will be collected from the 

surface and subsurface soils at each location. The sampling will provide data on certain contaminants 



NSWC Crane 
QAPP 

RevElon~ 2 
Date: October 2000 

Section 4 
Page 2 Of 35 

that may have been introduced into the berms by projectiles being fired into them. Metals are not likely to 

have moved significantly, even under the influence of rainfall. However, some erosion potential exists, 

and the eroding soils could have carried contaminants down gradient. Furthermore, organic chemicals 

are likely to be more mobile than the metals. The sample collection scheme is designed to bound 

contamination at the ORR both horizontally and vertically. 

The initial sampling geometry will be based on a parameterless krig of past COC analysis results, A 

parameterless (non-COC specific) krig essentially normalizes and overlays the kriged COC 

concentrations to establish the boundary within which any COC concentration exceeds its bounding 

criterion. In this case, the bounding criterion for each COC is a concentration that IS greater than RBTL 

AND greater than the background action level concentration. 

The geostatistical kriging presented in Figures 4-1 and 4-2 was conducted using Ctech’s Environmental 

Visualization System (EVS) software, version 3.60. The depths for the data points on Figure 4-1 are 

surface soils (O-2’). The proposed depths for the data points on Figure 4-2 are surface soils, which will be 

collected at O-1’ for consistency with the Background Study. For each historical sample location (Figure 

4-i), ratios of the maxrmum detections compared to the RBTL were calculated for each of the COCs 

detected. The kriging process uses the maximum ratio calculated for each sample location. In both of 

these figures, the shaded area represents the minimum contaminated area expected at a 99% confidence 

level. The solid and dashed lines define the minimum contaminated area expected at a 90% confidence 

level. Both confidence levels were shown to ensure the most effective location of the proposed sample 

locations shown in Figure 4-2. Arsenic results were included for kriging, even though they may be 

excluded following comparison to background concentrations. Because arsenic was included, the kriging 

outline is considered to be conservative. Additional ORR soil sampling locations are discussed in the 

following paragraph or Section 4.1.2. 

The berm area within the western boundary of the ORR is also of interest for this investigation because it 

is a localized area in which chemicals could have been released as part of site operations. For purposes 

of distinguishing between the sample locations, the berms are identified as Berms 1, 2, and 3. from north 

to south respectively, Figure 4-3 shows proposed sampling locations for the ORR berms. 

Multiple sampling and analysis rounds may be required to establish the requisite COC contamination 

perimeter, as described in the decision rule in Section 1.4.2.2. However, sampling beyond two rounds 

and sampling beyond the initial ORR kriged boundary will not occur without prior discussion among the 

U.S. EPA, the IDEM, the U.S. Navy, and TtNUS. If multiple sampling rounds are required, it is expected 
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that the sampling in round n+l will extend outward relative to the sampling conducted under round n, 

where n indicates the sequential round number. 

4.1.2 Old Pistol Ranae 

According to Base personnel, the OPR was not recognized as having a history of firing range operations 

and therefore no environmental samples have ever been collected there. During a site reconnaissance 

conducted by Base personnel and TtNUS, potential areas were identified for collection of soil samples. 

These areas include soils at the pistol range backstop, the hillside to the west of the pistol firing line, and 

soils close to the 55-gallon drums used for storing spent cartridges. Figures l-5 and 4-4 show OPR site 

features. 

Composite samples will be collected at the OPR to minrmize the number of samples required for covering 

this relatively large area. Composite samples will be formed by mixing equal volumes of soil from each of 

three aliquots collected within a given sampling depth interval. The sampling locations of the aliquots to 

be mixed when compositing are bounded in Figure 4-4 by dashed lines, with each rectangular box 

indicating a set of three aliquots to be composited. Samples from depth intervals of 0 to 1 feet bgs and 2 

to 4 feet bgs will be composited from each of the locations depicted. Sample composittng is governed by 

SOP CT0 56-l. From the composite samples results, concentration gradients will be used to indicate 

whether COC contamination has been adequately bounded. Figure 4-4 also shows grab soil sampling 

locations at 2 depths. These samples will be collected on the hillside (Range 1) and the berm (Range 2). 

The strategy behind the sampling scheme is stmilar to that for the ORR proper - to establish a three- 

dimensional perimeter within which COC concentrations exceed RBTLs and background action level 

concentration, and outside of which COC concentrations are less than RSTLs or background action level 

concentrattons. 

Multiple sampling and analysis rounds may be required to establish the requisite COC contamination 

perimeter, as described in the decision rule in Section 1.4.2.2. However, sampltng beyond two rounds 

and sampling beyond the OPR boundary will not occur without prior discussion among the U.S. EPA, the 

IDEM, the U.S. Navy, and TtNUS. If multiple sampling rounds are required, it is expected that the 

sampling in round n+l will extend outward relative to the sampling conducted under round n, where n 

indicates the sequential round number. 
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4.2 FIELD MOBILIZATION I DEMOBILIZATION 

Following approval of the QAPP, TtNUS will begin mobilization activities. All field team members will 

review the QAPP (including the HASP, Appendix D) prior to mobilization. In addition, a field team 

orientation meeting will be held to familiarize personnel with the scope of the field activities. Items to be 

presented during that meeting include: 

. Identification of the QAPP. including the HASP and applicable field SOPS (Appendix B) 

. Site-specific safety concerns and requirements 

l Project objectives 

. Sampling designs and strategies for soil and ground water (including the relationship of soils data for 

this project to NSWC Crane background soil data) 

. Site-specific particulars of field operations (e.g., locations of utilities, physical access to sampling 

location, communication mechanisms, lines of authority and responsibility, scheduling requirements, 

sample shipping concerns, etc.) 

The FOL will coordinate the mobilization activities for this project. The equipment required for the field 

activities will be mobilized from TtNUS’s Pittsburgh office and/or the field office facilities at NSWC Crane 

by the FOL and the field crew. The ORFVOPR is in a fairly iemote area of the Base. As a result, 

electricity is not available on-site. Therefore, electric-powered equrpment, if required, will be supplied 

from portable gas-powered generators. It is presently anticipated that no portable gas-powered 

equipment will be used during field operations, but if conditions arise that require such equipment, an 

application for their use will be made to the NSWC Crane Fire Department. The FOL and crew will 

demobikze from the site upon completion of the field operations and transport field equipment back to the 

Pittsburgh office, as necessary. 

4.3 SOIL SAMPLE COLLECTION AT THE ORR AND OPR 

This section describes the specifics concerning proposed sampling locations, sampling procedure, 

planned analyses and field operations which are to be followed as pan of soil sample acquisihon. Target 

analytes are listed in Table 1-6. Field investrgation soil sampling summaries for the ORR/OPR are shown 

on Table 4-1. The chemical analysis summary, including the numbers of solI samples to be collected, is 
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shown in Table 4-2. The summary of sample analyses, bottle requirements. preservation requirements, 

arid holding time requirements is listed in Table 4-3. 

4.3.1 Surface Soil Samhq 

Before samples are collected, all pertinent ambient conditions and field data will be recorded in the field 

logbook and on the soil sample log sheet (examples included in SOP CT0 56-4, Appendix B). 

At the OPR and ORR. surface soil samples will be collected from the ground surface to a depth of 1 foot 

(i.e., 0 to 1 foot) during advancement of soil borings using a stainless-steel hand auger or Direct Push 

Technology (DPT), depending on site conditions. The hand auger consists of a stainless steel auger 

bucket and steel rods (each typically 3 feet in length). Commonly referred to as an lwan sampler, the 

auger is advanced by turning a “T” handle in a clockwise motion. Samples will be extracted from the 

auger bucket using a disposable polyethylene (or stainless steel) trowel and a stainless-steel mixing bowl. 

SOP CT0 56-l in Appendix B provides additional information on borehole advancement and sample 

collectlon using a hand auger. 

Upon retrieval, all samples obtained will be monitored for volatile organic compounds (VOCs) with a 

photoionizatlon detector (PID) for health and safety concerns as described in Section 4.3.4 and then 

examined for visual lithologic classification. The 0- to l-foot depth interval will be placed into appropriate 

sample bottles as listed in Table 4-3. Table 4-1 identifies the sampling depth of soil samples for chemical 

analysis. All samples will be placed in a cooler of ice immediately after collection. SOP CT0 56-2 

provides additional information for handling soil samples. Soil sampling will continue to depths beyond 

the surface interval as described in the Section 4.3.2. 

4.3.2 Subsurface Soil Sampling 

Before samples are taken, all pertinent ambient conditions and field data are recorded in the field logbook 

and on the soil sample log sheet (examples included in SOP CT0 56-4. Appendix B). All subsurface 

samples shall be collected from the same soil boring as the corresponding surface sample. 

At the OPR and ORR, subsurface soil samples will be collected over the depth interval of 2 feet to 4 feet 

bgs using a stainless-steel hand auger or DPT depending on site conditions, as described in Section 

4.3.1, 
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Upon retrieval, all samples will be monitored for VOCs with a PID for health and safety concerns and then 

examined for visual classification of the lithology. Sample intervals are detailed in Table 4-l. All samples 

will be placed in a cooler of ice immediately after collection. SOP CT0 56-2 provides additional 

information on handling of soil samples. 

After sampling, the boreholes will be abandoned by backfilling the hole with remaining soil cuttings, 

Waste soil will be handled in accordance with Section 4.10 

4.3.3 Borehole and Soil SamDie Loaqing 

A lithologic description of each soil sample and a complete log of each boring will be maintained by the 

TtNUS geologist in accordance with SOP CT0 56-4 (Appendix B). At a minimum, the boring log will 

contain the following information: 

Boring identification 

Name of geologist logging the boring 

Sample numbers and types 

Sample depths 

Soil density or cohesiveness 

Soil color 

Unified Soil Classificatron System (USCS) material description 

Location of boring 

Augering or DPT problems/deviations from project-specific SAP 

h 

In addition, depths of changes rn lithology, sample moisture observations, depth to water, organic vapor 

(Le., PID) readings, augering methods, and total depth of each borehole will be included on each log, as 

well as any other pertinent observations. An example of the boring log form is rncluded in SOP CT0 56-4 

(Appendix B). 

4.3.4 Field Measurements for Soil SamDlinq 

All soil samples will be screened for VOCs for health and safety purposes. The site HASP (Appendix D) 

governs the calibratron and use of the organic vapor monitorrng instruments (I.e., PID). 
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Soil samples will be classified according to depositional environment and grain size (clay, silt or sand). 

These classifications will be comparable to those used in the “Base-wide.Background Soil lnvestigatron 

for NSWC Crane” so as to permit accurate comparisons when detenining whether site target analyte 

concentrations exceed background concentrations. 

SolI samples will also be characterized with regard to horizontal mapping coordinates and the depth of 

the sampling interval. 

4.4 SAMPLE IDENTIFICATION SYSTEM 

All samples will be properly labeled with a sample label affixed on the sample container and a sample tag 

secured around the neck of the sample container. The sample labels and sample tags will include the 

following information: project name, sample tracking number, sampling date, laboratory analyses 

requested, matrix type, and preservative. 

Each sample collected will be assigned a unique sample tracking number or identification as per SOP 

CT0 56-6 (Appendix 8). The sample tracking number IS a multi-segment, alpha-numeric code that 

identifies the site, type of sample, and sample location. Any other pertinent information regarding sample 

identification will be recorded in the field logbooks and/or sample logsheets. Examples of the sample 

tracking numbers to be used for this project are provided in Tables 4-i. 

MS and laboratory duplicate samples will be designated on the field documentation forms and sample 

labels. 

4.5 SAMPLE HANDLING, PRESERVATION AND SHIPPING 

Sample handling includes the field-related considerations connected with selecting sample containers, 

preservatives. allowable holding times, and analyses requested. Samples may be unstable and therefore 

require preservation to prevent changes in either the concentration or the physical condition of the 

constituent(s) requiring analysis. Preservation requirements for each of the chemicals of Interest are 

provided in Table 4-3. 

The following procedures will be followed when shipping samples for laboratory analysis: 

l All samples will be promptly chilled with ice to 4°C * 2°C and packaged in an insulated cooler for 

transport. Each cooler shipped to the laboratory will include a temperature blank. Ice will be sealed 
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in containers to prevent water leakage. Samples will not be frozen. Each sample container will be 

placed in a zip-lock bag to prevent contamination. The zip-lock bag will be placed in a bubble-wrap 

sleeve to protect from breakage. The temperature of the cooler will be measured using the 

temperature blank and then recorded in the appropriate section of the COC fan. 

Only shipping containers that meet all applicable state and federal standards for safe shipment will be 

used. 

Shipping containers will be sealed with nylon strapping tape in at least two places, and custody seals 

will be signed, dated, and affixed in a manner that will allow the receiver to quickly identify any 

tampering that may have occurred during transport to the laboratory. 

The field COC document will be taped to the top inside cover of the shipping container in a sealed 

plastic envelope. 

Shipment will be made by a public courier at the next scheduled pickup following completion of 

sample collection. 

SOP CT0 56-2 (Appendix 6) provrdes detailed descriptions of soil sample handling, packaging, and 

shipping procedures required for this project. The FOL will be responsible for ensuring the completion of 

the following forms: 

. Sample Labels 

. COC Forms 

. Custody Seals for Coolers 

. Shipping Labels for Coolers 

. Express Mail Air Sills 

4.6 SAMPLE CUSTODY 

Custody of samples must be maintained and documented at all times as per SOP CT0 56-4 beginning 

with the collection of samples in the field. Sample custody procedures are addressed in Section 5. 
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4.7 QUALITY CONTROL SAMPLES 

This section focuses on field QC samples that will be collected as pad of this environmental investigation. 

Field QC samples include field duplicates, source water blanks, equipment rinsate blanks, and ambient 

blanks. Table 4-2 presents the types and numbers of required field QC samples. Section 6.1 provides 

definitions and details for these, and all other quality control checks to be used during this investigation, 

Field QC sample requirements for field duplicates, source water blanks, equipment rinsate blanks, and 

ambient blanks required for this project are as follows: 

Field Duolicates. The field duplicate QC sample requirement for this project will be met as follows: 

Soil duplicates will be collected at the ORFVOPR. Field duplicates are obtained during a single act of 

sampling and are used to assess the overall precision of the sampling and analysis program. Ten 

percent of all soil samples are required. All samples will be analyzed for the same parameters in the 

laboratory as their environmental sample counterparts. 

Eauipment Rinsate Blanks. Equipment rinsate blanks will be obtained under representative field 

conditions by running analyte-free water through sample collection equipment after decontamrnation and 

placing it in the appropriate sample containers for analysis. Equipment rinsate blanks will be collected for 

non-dedicated equipment for all sampling rounds. Decontamination procedures for non-dedicated 

equipment will be conducted and are provrded in SOP CT0 56-5 (Appendix 8). 

Source Water Blanks. Source water blanks will be obtained by sampling the waters used for 

decontaminatrng sampling equipment during the field investigation. Source water blanks will be used to 

determine if the analyte-free water or the laboratory bottles are contributing to sample contamination. 

Source water blanks will be collected for each type of water used for decontaminatton and will be 

submitted at a frequency of one per sampling event. Source water blanks, as applicable, will be analyzed 

for the entire suite of parameters under inveshgation. It is anticipated that one source water blank will be 

collected for each sampling round. 

Amblent Blanks. Ambient blank samples will be obtained at the discretion of the FOL if the FOL believes 

that infiltration of airborne contaminants into field samples is a possibility. Ambrent condition blanks are 

samples of deionized water poured from one container to another in the field to detect this type of 

airborne contaminant infiltration into field samples. 
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4.8 SURVEYING 

The horizontal location of all soil samples will be surveyed. A global positioning system (GPS) or other 

suitable surveying device will be used to identify horizontal locations of each of the samples collected. 

The horizontal location will be surveyed to the Indiana State Plane Coordinates within the nearest foot 

and referenced to the 1983 North American Datum (NAD83). identification of the vertical locations of the 

samples will not be performed. 

4.9 INVESTIGATION DERIVED WASTE 

It is anticipated that this investigation will generate three types of potentially contaminated residues or 

investigation derived waste (IDW): 

. Personal protective equipment (PPE) 

l Equipment decontamination fluids 

. Waste soils from soil borings 

IDW will be handled as follows: 

PPE - All PPE will be double bagged and placed in trash receptacles at the facility. 

Eguioment Decontamination Fluids - Decontamination fluids from soil sampling will be collected and 

discharged to the sanitary sewer system. 

Waste Soils from Soil Borinos - Excess soil from hand augering or DPT operations produced during soil 

sampling will be drummed and retained onsite until soil analyses are provided for arsenic and heptachlor 

expoxide. If arsenic soil concentrations do not exceed 20x (see explanation below for the 20x factor) the 

TCLP extract limit (lOOmg/Kg) and heptachlor expoxide soil concentrations do not exceed 20x the TCLP 

extract limit (O.iGmg/Kg) the soil will be returned to the boring hole to the extent possible with the 

remainder to be placed close to where the associated sample was collected and raked into the surface. 

When a waste undergoes TCLP extraction, It effectively incurs a 20-fold dilution. To correctly compare 

TCLP extract analytical results with the TCLP limits requires multrplyrng the results by 20x to offset the 

dilution effect. The TCLP limrts for arsenic and heptachlor epoxide using this 20x rule are based upon the 

following calculations and the fact that the TCLP procedure uses 100 grams (0.1 kg) of sotI - extracted into 

2 liters of fluid: 
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Arsenic Calculation 

l The TCLP extract limit for arsenic is Bmg/L; 20 x 5 (expressed as mg/kg) is lOOmg/kg 

. 1 OOmglkg of arsenic in a soil sample is equivalent to 1 Omg/l OOg (1 OOmg x 0.1 kg) 

l 1Omg of arsenic extracted into 2 liters of extract is equivalent to Smg/L (lOmg/2L = 5mgR) 

l Therefore, if the soil concentration of soluble arsenic is less than lOOmg/kg, the TCLP extract limit of 

5mgIL cannot be exceeded. 

Heptachlor Epoxide Calculation 

l The TCLP extract limit for heptachlor epoxide is O.OOBmg/L; 20 x 0.008 (expressed as mg/kg) is 

O.lGmg/kg 

. O.lGmg/kg of heptachlor epoxide in a soil sample is equivalent to O.O16mg/lOOg (0.16mg x 0.1 kg) 

l 0.016mg of heptachlor epoxide extracted into 2 liters of extract is equivalent to O.OOEmg/L 

(O.O16mg/2L = 0.006mglL) 

. Therefore, if the sotI concentration of soluble heptachlor epoxide is less than O.lGmg/kg, the TCLP 

limit of O.OOBmg/L cannot be exceeded. 

4.10 RECORD KEEPING 

In addition to COC records, certain standard forms will be completed for sample description and 

documentation. These forms shall include sample log sheets, daily activity records, and logbooks. A 

bound, weatherproof notebook shall be maintained by the FOL. All information related to sampling or 

field activities will be recorded in the field notebook. This informatlon will include, but is not limited to, 

sampling time, weather conditions, unusual events, field measurements, and descriptions of photographs. 

A bound, weatherproof logbook shall be maintained by the FOL. This book will contain a summary of 

each day’s activities and will reference the field notebooks when applicable. At completion of the field 

activities, the FOL shall submit to the TOM all field records, data, field notebooks, logbooks, COC 

records, sample log sheets, and daily activity logs. Requirements for field documentation are outlined in 

SOP CT0 56-4 (Appendix B). 
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SOIL SAMPLES FOR SWMU 7- OLD RIFLE RANGE 

Sample 1.0. Sample Location Sample Laboratory Analytical Parameters 
(See Figures 4-2 and 4-3) Depth (feet 

bgs) 

07 ·SB-01·0001 ORR- Hillside Boring 1 0-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide 

07-SB·01-0204 ORR- Hillside Boring 1 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)lluoranthene, Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide 

07-SB-02-0001 ORR·Hillside Boring 2 0·1 As, Mn, Be, 2,4,6-Trin~rotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(1 ,2,3-cd)pyrene, Heptachlor epoxide 

07 -SB-02·0204 ORR- Hillside Boring 2 2·4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6·Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)!luoranthene, Dibenzo(a,h)anthracene, 
Indeno(1 ,2,3-cd)pyrene, Heptachlor epoxide 

07-SB-03·0001 ORR- Hillside Boring 3 0·1 As, Mn, Be, 2,4,6· Trinitrotoluene, 2,6·Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(1 ,2,3'cd)pyrene, Heptachlor epoxide 

07·SB-03·0204 ORR· Hillside Boring 3 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6·Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(1 ,2,3-cd)pyrene, Heptachlor epoxide 

) ) 

Sample Rationale 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap lor Soils RFI 

Data Gap lor Soils RFI 
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Sample I.D. Sample Location Sample Laboratory Analytical Parameters Sample Ratlonale 
(See Figures 4-2 and 4-3) Depth (feet 

bw) 
07-SB-04-0001 ORR- Berm 3 Boring 4 O-l As, Mn, Be, 2.4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 

RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a.h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-88-04-0204 ORR- Berm 3 Boring 4 2-4 As, Mn, Be, 2,4.6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l.2,3-cd)pyrene, Heptachlor epoxide 

07-SB-05-0001 ORR- Berm 3 Boring 5 O-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2.3-cd)pyrene. Heptachlor epoxide 

07-88-05-0204 ORR- Berm 3 Boring 5 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX. Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,8cd)pyrene, Heptachlor epoxide 

07-SB-06-0001 ORR- Berm 3 Boring 6 o-1 As, Mn. Be. 2,4,6-Trinitrotoluene. 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dibenzo(a,h)anthracene. 
Indeno(l.2,3-cd)pyrene, Heptachlor epoxide 

07-89-06-0204 ORR- Berm 3 Boring 6 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene. 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-SB-07-0001 ORR- Berm 2 Boring 7 O-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene. Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene. Heptachlor epoxide 



Sample I.D. 

07-SB-07-0204 

07-SB-08-0001 

07-88-08-0204 

07-SB-09-0001 

07-SB-09-0204 

07-SB-IO-0001 

07-SB-lo-0204 

Sample Location 
;See Figures 4-2 and 4-3) 

ORR- Berm 2 Boring 7 

ORR- Berm 2 coring 8 

ORR- Berm 2 Boring 8 

ORR- Berm 2 Boring 9 

ORR- Berm 2 Boring 9 

DRR- Berm 1 Boring 10 

ORR- Berm 1 Boring 10 

TABLE Ql 
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Sample 
Depth (feet 

bgs) 
2-4 

O-1 

2-4 

o-1 

2-4 

O-1 

2-4 

Laboratory Analytical Parameters 

As, Mn, Be, 2.4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX. Benzo(a)anthracene. Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Inder&.2,3-cd)pyrene, Heptachior epoxide 
As, Mn, Be, 2.4,8-Trinitrotoiuene, 2.6-Dinitrotoluene, 
RDX. Benzo(a)anthracene, Benzo(a)pyrene, 
Banzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
indeno(l,2,3cd)pyrene, Heptachlor epoxide 
As, Mn, Be, 2,4,6-Trinitrotoiuene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzofb#iuoranthene, Dibenzo(a.h)anthracene, 
Indend(i,2,3cd)pyrene, Heptachio; epoxide 
As, Mn, Be. 2,4,6-Trinitrotoluene. 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a.h)anthracene, 
indenoii,2,3%d)pyrene, Heptachlor epoxide 
As, Mn, Be. 2,4,6-Trinitrotoluene, 2,6-DiniVotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fiuoranthene. Dibenzo(a,h)anthracene. 
Indend(i,2,3cd)pyrene, Heptachlor epoxide 
As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-DiniVotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 
As, Mn, Be, 2.4,6-Trinitrotoluene. 2,6-DiniVotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dibenzo(a,h)anthracene, 
Indenoji.2,3-cd)pyrene. Heptachlor epoxide 

Sample Rationale 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 
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Sample I.D. Sample Location Sample Laboratory Analytical Parameters Sample Rationale 
(See Figures 4-2 and 4-3) Depth (feet 

bgs) 
07-SB-1 l-0001 ORR- Ben 1 Boring 11 o-1 As. Mn, Be, 2,4,6-Trinitrotoluene. 2,8Dinitrotoluene, Data Gap for Soils RFI 

RDX. Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2.3-cd)pyrene, Heptachlor epoxide 

07-SB-1 I-0204 ORR- Berm 1 Boring 11 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene. 2.6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

07-SB-12-0001 ORR- Berm 1 Boring 12 o-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2.6-Dinitrotoluene. Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

07-58-12-0204 ORR- Berm 1 Boring 12 2-4 As, Mn. Be, 2,4,6-Trinitrotoluene, 2.6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-SB-13-0001 ORR- Krig Boring 13 O-1 As, Mn, Be, 2.4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)lluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-SB-13-0204 ORR- Krig Boring 13 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

07-88-14-0001 ORR- Krig Boring 14 O-1 As, Mn, Be, 2.4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene. 
Indeno(l,2.3-cd)pyrene, Heptachlor epoxide 
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Sample I.D. Sample Location Sample Laboratory Analytlcal Parameters Sample Rationale 
(See Flguras 4-2 and 4-3) Depth (feet 

WI 
07-SB-14-0204 ORR- Krig Boring 14 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 

RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,9cd)pyrene. Heptachlor epoxide 

07-SB-15-0001 ORR- Krig Boring 15 O-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-SB-15-0204 ORR- Krig Boring 15 2-4 As, Mn, Be, 2.4,6-Trinitrotoluene, 2.6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibanzo(a,h)anthracene, 
lndeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-SB-16-0001 ORR- Krig Boring 16 O-1 As, Mn, Be, 2.4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Senzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dibenzo(a.h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

07-SB-16-0204 ORR- Krig Boring 16 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene. 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX. Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-SB-17.0001 ORR- Krig Boring 17 O-l As, Mn, Be, 2.4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-68-17-0204 ORR- Krig Boring 17 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene. Benzo(a)pyrene, 
Senzo(b)fluoranthene, Dibenzo(a,h)anthracene. 
Indeno(l,2,3td)pyrene, Heptachlor epoxide 
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07-SB-16-0001 ORR- Krig Boring 18 

07-SB-18-0204 ORR- Krig Boring 18 

07-SB-19-0001 ORR- Krig Boring 19 

07-SB-19-0204 ORR- Krig Boring 19 

07-SB-20-0001 ORR- Krig Boring 20 

07-SB-20-0204 ORR- Krig Boring 20 

07-SB-21-0001 ORR- Krig Boring 21 

Sample I.D. Sample Location Sample Laboratory Analytical Parameters Sample Rationale 
(See Figures 4-2 and 4-3) Depth (feet 

bw) 
o-1 Data Gap for Soils RFI 

2-4 Data Gap for Soils RFI 

o-1 Data Gap for Soils RFI 

2-4 Data Gap for Soils RFI 

o-1 Data Gap for Soils RFI 

2-4 Data Gap for Soils RFI 

O-1 Data Gap for Soils RFI 

As, Mn, Be, 2,4,6-Trinitrotoluene. P,8-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)lluoranthene. Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 
As, Mn, Be, 2.4,6-Trinitrotoluene, 2,8-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene. 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l.2,3-cd)pyrene, Heptachlor epoxide 
As, Mn, Be, 2.4,8-Trtnitrotoluene. 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dibenzo(a,h)anthracene, 
Indeno(l.2,3-cd)pyrene, Heptachlor epoxide 
As. Mn, Be, 2,4,6-Trinitrotoluene, 2,8-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene. 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 
As, Mn, Be, 2.4,6-Trinitrotoluene, 2,6-Dinitrotoluene. 
RDX, Benzo(a)anthracene, Benzo(a)pyrene. 
Benzo(b)fluoranthene, Dibenzo(a.h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 
As, Mn, Be, 2.4.8~Trinitrotoluene, 2,8-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 
As, Mn, Be, 2,4,8-Trinitrotoluene, 2,8-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 



Sample I.D. 

17-88-21-0204 

17-SB-22-0001 

37-58-22-0204 

07-SB-23-0001 

07-88-23-0204 

07-SB-24-0001 

07-S&24-0204 

Sample Location 
See Figures 4-2 and 4-3) 

ORR- Krig Boring 21 

ORR- Krig Boring 22 

ORR- Krig Boring 22 

ORR- Krig Boring 23 

ORR- Krig Boring 23 

ORR- Krig Boring 24 

ORR- Krig Boring 24 
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Sample 
Depth (feet 

bw) 
2-4 

o-1 

2-4 

o-1 

2-4 

O-l 

2-4 

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dibenzo(a,h)anthracene, 
Indend(i,2,3-cd)pyrene. Heptachlo; epoxide 
As. Mn, Be, 2,4,6-Trinitrotoluene. P,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indenoii,2.3-cd)pyrene. Heptachlor epoxide 
As, Mn, Be, 2,4,6-Trinitrotoluene. 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dibenzo(a.h)anthracene, 
Indeno(l,2,9cd)pyrene, Heptachlor epoxide 
As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dibenzo(a.h)anthracene, 
Indend(i,2.3-cd)pyrene. Heptachlor epoxide 
As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dibenzo(a.h)anthracene, 
Indeno(i,2,3-cd)pyrene, Heptachlor epoxide 
As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a.h)anthracene. 
Indenoji,2,3-cd)pyrene. Heptachlor epoxide 
As, Mn, Be, 2.4.6-Trinitrotoluene. 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene. Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene. 
Indeno(i.2,3-cd)pyrene, Heptachlor epoxide 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 
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Sample I.D. Sample Location Sample Laboratory Analytical Parameters Sample Rationale 
(See Figures 4-2 and 4-3) Depth (feet 

MS) 
07-58-25-0001 ORR- Krig Boring 25 o-1 As, Mn, Be, 2.4.6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 

RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene. 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-58-25-0204 ORR- Krig Boring 25 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-SB-26-0001 ORR- Krig Boring 26 o-1 As, Mn, Be, 2,4,6-Trinftrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

07-58-26-0204 ORR- Krig Boring 26 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene. 
Benzo(b)fluoranthene. Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-SB-27-0001 ORR- Krig Boring 27 o-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinftrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-SB-27-0204 ORR- Krig Boring 27 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2.6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-SB-28-0001 ORR- Krig Boring 28 O-l As, Mn, Be, 2.4,6-Trfnftrotoluene, 2,6-Dinftrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 
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07-SE-28-0204 ORR- Krig Boring 28 

Sample I.D. Sample Lo&Ion Sample Laboratory Analytical Parameters Sample Rationale 
(See Figures 4-2 and 4-3) Depth (feet 

Jw9 
2-4 Data Gap for Soils RFI As, Mn. Be, 2,4,6-Trfnitrotoluene, 2,6-Dinftrotoluene. 

RDX. Benzo(a)anthracene, Benzo(a)pyrene. 
Benzo(b)fluoranthene. Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 
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SOIL SAMPLES FOR SWMU 7- OLD PISTOL RANGE 

Sample I.D. Sample Location Sample Depth 
(See Figure 4-4) (feet bgr) 

Analytical Parameters Sample Rationale 

f‘ 
‘u 

7 
0 
8 
D 

07-58-29-0001 

07-SB-29-0204 

07-SB-30-0001 

07-88-30-0204 

07-58-31-0001 

07-SB-31-0204 

OPR- Hillside Range 1 
Boring 29 

OPR- Hillside Range 1 
Boring 29 

OPR-Hillside Range 1 
Boring 30 

OPR- Hillside Range 1 
Boring 30 

OPR- Hillside Range 1 
Boring 31 

OPR- Hillside Range 1 
Boring 31 

o-1 

2-4 

O-1 

2-4 

o-1 

2-4 

As, Mn, Be, 2,4.6-Trinitrotoluene. 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 
As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene. Benzo(a)pyrene. 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,Scd)pyrene. Heptachlor epoxide 
As, Mn, Be, 2,4,6Trinitrotoluene, 2.6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene. 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 
As. Mn, Be, 2.4,6-Trinitrotoluene. 2,6-Dinitrotoluene. 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene. 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 
As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a.h)anthracene, 
Indeno(l,2,3-cd)pyrene. Heptachlor epoxide 
As. Mn, Be, 2,4.6-Trinitrotoluene, 2,CDinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 



Sample I.D. 

07-88-32-0001 

07-SB-32-0204 

07-SB-33-0204 

07-58-34-0001 

07-SB-34-0204 

07-CP-35-0001 , 

Sample Location 
(See Figure 4-4) 

OPR- Berm Range 2 
Boring 32 

OPR- Berm Range 2 
Boring 32 

OPR- Berm Range 2 
Boring 33 

OPR- Berm Range 2 
Boring 33 

OPR- Berm Range 2 
Boring 34 

OPR- Berm Range 2 
Boring 34 

OPR- Composite 
Sample from 3 Borings 
at Hillside Range 1 
Firing Lane (Location 
Cl) 
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Sample Depth 
(feet bgs) 

O-1 

2-4 

O-1 

2-4 

o-1 

2-4 

O-l 

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene. 
Benzo(b)fiuoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene. Heptachlor epoxide 
As, Mn, Be, 2,4.6-Trinitrotoluene, 2,6-Dinftrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fiuoranthene, Dibenzo(a,h)anthracene, 
indeno(l,2,3cd)pyrene, Heptachior epoxide 
As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene. Benzo(a)pyrene. 
Benzo(b)fluoranthene, Dibenzo(a.h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 
As, Mn, Be, 2.4,6-Trinitrotoiuene, 2,6-Dinitrotoiuene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fiuoranthene. Dibenzo(a,h)anthracene, 
indeno(l,2,3-cd)pyrene, Heptachior epoxide 
As, Mn, Be, 2,4,6-Trinitrotoiuene, 2,6-Dinitrotoiuene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachior Epoxide 
As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fiuoranthene, Dibenzo(a,h)anthracene, 
indeno(l,2,3cd)pyrene, Heptachior epoxide 
As, Mn, Be, 2,4,6-Trinitrotoiuene, P,CDinitrotoiuene, 
RDX. Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fiuoranthene, Dibenzo(a,h)anthracene, 
indeno(l,2,9cd)pyrene, Heptachlor epoxide 

Sample Rationale 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 
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Sample I.D. Sample Location 
(See Figure 4-4) 

07-CP-35-0204 OPR- Composite 
Sample from 3 Borings 
at Hillside Range 1 
Firing Lane (Location 
Cl) 

07-CP-36-0601 OPR- Composite 
Sample from 3 Borings 
at Hillside Range 1 
Firing Lane (Location 
w 

07-CP-36-0204 OPR- Composite 
Sample from 3 Borings 
at Hillside Range 1 
Firing Lane (Location 
w 

07-CP-37-0001 OPR- Composite 
Sample from 3 Borings 
at Hillside Range 1 
Firing Lane (Location 
C3) 

07-CP-37-0204 OPR- Composite 
Sample from 3 Borings 
at Hillside Range 1 
Firing Lane (Location 
C3) 

07-CP-36-0001 OPR- Composite 
Sample from 3 Borings 
at Berm Range 2 Firing 
Lane (Location C4) 

Sample Depth Analytical Parameters Sample Rationale 
(feet bgs) 

2-4 As. Mn, Be, 2,4,6-Trinitrotoluene, 2.6~Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a.h)anthracene, 
Indeno(l,2.3-cd)pyrene. Heptachlor epoxide 

o-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene. 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

2-4 As, Mn, Be, 2.4,6-Tdnttrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dibenzo(a,h)anthracene. 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

o-1 As, Mn. Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)lluoranthene. Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

O-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene. 
Indeno(l,2.3-cd)pyrene, Heptachlor epoxide 



Sample I.D. 

07sCP-38-0204 

07-CP-39-0001 

07-CP-39-0204 

07-CP-40-0001 

07-CP-40-0204 

07-CP-41-0001 

07-CP-41-0204 

Sample Location 
(See Figure 4-4) 

OPR- Composite 
Sample from 3 Borings 
at Berm Range 2 Firing 
Lane (Location C4) 
OPR- Composite 
Sample from 3 Borings 
at Berm Range 2 Firing 
Lane (Location C5) 
OPR- Composite 
Samoie from 3 Borinas 
at B&m Range 2 Firing 
Lane (Location C5) 
OPR- Composite 
Sample from 3 Borings 
at Berm Range 2 Firing 
Lane (Location C6) 
OPR- Composite 
Sample from 3 Borings 
at Berm Range 2 Firing 
Lane (Location C6) 
OPR- Composite 
Sample from 3 Borings 
at Berm Range 2 Firing 
Lane (Location C7) 
OPR- Composite 
Sample from 3 Borings 
at Berm Range 2 Firing 
Lane (Location C7) 
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Sample Depth 
(f=t bgs) 

2-4 

o-1 

2-4 

O-1 

2-4 

o-1 

2-4 

Analytical Parameters 

As. Mn, Be, 2,4,6-Trinitrotoluene, 2.6-Dinitrotoluene, 
RDX, Senzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachior epoxide 
As, Mn, Be, 2,4,6-Trinitrotoluene, P,bDinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epaxide 
As. Mn. Be. 2.4.6-Trinitrotoiuene. 2.6-Dinitrotoluene, 
RDX, E&z&a)&hracene, Benz$ajpyrene, 
Benzo(b)fluoranthene. Dibenzo(a,h)anthracene. 
indeno(l,2,3-cd)pyrene, Heptachior epoxide 
As. Mn, Be, 2,4,6-Trinitrotoluene. 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene. 
Benzo(b)fluoranthene. Dibenzo(a.h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 
As, Mn, Be, 2,4,6-Trinitrotoluene. 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene. 
Benzo(b)fiuoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2.3-cd)pyrene, Heptachlor epoxide 
As, Mn, Be, 2.4,6-Trinitrotoluene, 2,6-Dinitrotoiuene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene. 
Senzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
indeno(l,2,3-cd)pyrene, Heptachlor epoxide 
As. Mn. Be. 2.4.6-Trinitrotoluene. 2.6-Dinitrotoluene, 
RtiX, ienzb(a)&hracene, Benzo(a)pyrene. 
Benzo(b)fluoranthene. Dibenzo(a.h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

Sample Ratlonaie 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 
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Sample I.D. Sample Location Sample Depth Analytlcal Parameters Sample Rationale 
(See Figure 4-4) (feet bgo) 

07-CP-42-0001 OPR- Composite O-l As, Mn, Be, 2,4.6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
Sample from 3 Borings RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
at Berm Range 2 Firing Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Lane (Location C8) Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

07-CP-42-0204 OPR- Composite 2-4 As, Mn, Be. 2,4.6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
Sample from 3 Borings RDX, Benzo(a)anthracene, Benzo(a)pyrene. 
at Berm Range 2 Firing Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Lane (Location C8) Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

07-CP-43-0001 OPR- Composite o-1 As, Mn, Be, 2,4,6-Trinitrotoluene. 2,6-Dinitrotoluene, Data Gap for Soils RFI 
Sample from 3 Borings RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
at Berm Range 2 Firing Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Lane (Location C9) Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-CP-43-0204 OPR- Composite 2-4 As, Mn. Be, 2.4,6-Trinitrotoluene. 2,6-Dinitrotoluene, Data Gap for Soils RFI 
Sample from 3 Borings RDX, Benzo(a)anthracene. Benzo(a)pyrene, 
at Ben Range 2 Firing Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Lane (Location C9) Indeno(l,2,3cd)pyrene. Heptachlor epoxide 

077CP-44-0001 OPR- Composite o-1 As, Mn, Be, 2,4,6-Trinitrotoluene. 2,6-Dinitrotoluene, Data Gap for Soils RFI 
Sample from 3 Borings RDX. Benzo(a)anthracene, Benzo(a)pyrene, 
at 55-Gallon Drum Banzo(b)fluoranthene. Dibenzo(a,h)anthracene, 
(Location ClO) Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

07-CP-44-0204 OPR- Composite 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene. 2,6-Dinitrotoluene, Data Gap for Soils RFI 
Sample from 3 Borings RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
at 55-Gallon Drum Benzo(b)fluoranthene. Dibenzo(a,h)anthracene, 
(Location CIO) Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

07-CP-45-0001 OPR- Composite O-1 As, Mn, Be, 2,4,6-Trinitrotoluene. 2,6-Dinitrotoluene, Data Gap for Soils RFI 
Sample from 3 Borings RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
at 55-Gallon Drum Benzo(b)fluoranthene. Dibenzo(a,h)anthracene, 
(Location Cl 1) Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 
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Sample I.D. Sample Location Sample Depth Analytical Parametere Sample Rationale 
(See Figure 44) (f=t bgs) 

07-CP-45-0204 OPR- Composite 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
Sample from 3 Borings RDX, Benzo(a)anthracene. Benzo(a)pyrene, 
at 55-Gallon Drum Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
(LwawnCll) Indeno(l.2,3-cd)pyrene. Heptachlor epoxide 

07-CP-46-0001 OPR- Composite o-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
Sample from 3 Borings RDX, Benzo(a)anthracene, EIenzo(a)pyrene. 
at 55-Gallon Drum Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
(Location C12) Indeno(l,2,&cd)pyrene, Heptachlor epoxide 

07-CP-46-0204 OPR- Composite 2-4 As, Mn, Be, 2.4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
Sample from 3 Borings RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
at 55-Gallon Drum Senzo(b)fluoranthene, Dibenzo(a.h)anthracene. 
(Location C12) Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

Notes: 
IDW - Investigation Derived Waste 
NA - Not applicable 
CvVQC sampling requirements are indicated in Table 4-2. 



TABLE 4-2 

SUMMARY OF SOIL SAMPLE ANALYSES 
AND QUALITY CONTROL SAMPLES/MEASUREMENTS 

OLD RIFLE RANGE(‘) 
NSWC CRANE, CRANE, INDIANA 

No. of No. Field NO. of Ambient NO. of Rinsate source No. of 
Environmental Duplicales’q Condition Blanks”,” Water MS/MSDs”’ Total No. of Samples’q Analysis Method 

Samples Slanks13’ Blanks@ 
c-n, . 

SW 60108 Mn 

PAHs 36 4 TBD 1+ TBD 212 45+ SW 627OC /SIM 

Heptachlor Epoxlde 36 4 TBD 1+ TBD ZIP 45+ SW 8061A 

1 Samples shown are lor the initial rounds 01 sampling. Subsequent rounds of sampltng will adhere to the same lrequencles for OC sample collection but the total numbers of 
environmental samples and OC samples IS likely to d&r. 

P Field duplicate samples are collected at a mimmum frequency of 1 per 10 environmental samples Field duplicate $011 samples must be selected lo represent both sampling 
depths. 

3 Ambient condition blanks will be collected at the di$cretnn of the FOL to monitor Site conditions. Because site conditions vary, totals are TBD. 
4 Rlnsate blanks are collected once per day for each source of 11nal decontamination rinse water. Only one source of final decontamination rinse water is anticipated. 
5 Plus sign (+) lndlcates polenllal for the total number 01 samples to increase, because of TBD variables 
6 Source water blanks will be collected at a frequency of 1 per water source per sampling event. 
7 Extra sample volume for MSIMSD or MS/laboratory duplicate sample analyses will be collected at a frequency of 1 per 20 samples. For metals. MS and laboratory duplicates 

will be analyzed; for energetics. PAHs and heptachlor epoxide, a MS and a MSD will be analyzed. MSIMSD soil samples must be selected to represent both sampling depths. 

MSIMSD Matrix sp~ke/matnx spike duplicate 
NA Not Applicable P 
TED TO be determmed 
SW SW-646 2 ; 2 

8mn8$ 
N8TS 5 
*g-500 
;Jgzg$ 



PWMWtW 
Metals (As, Be, 
Mn) 
Energetics 

Heptachlor 
Epoxide 

PAHs 

TABLE 4-3 

SUMMARY OF SAMPLE ANALYSES, CONTAINER TYPES AND VOLUMES, 
PRESERVATION REQUIREMENTS, AND HOLDING TIMES 

NSWC CRANE, CRANE, INDIANA 

SWpk caltalrler 
M&IX Sample Cont9lner VOlURl.? Plw~atkll~) MaxImum Holding m.P Analytkal Methodology 
Soil Wide mouth glass with Teflon lid 8 OP’ None required Within 180 days SW-846 Method 601 OB or 

6020 
Soil Wide mouth glass with Teflon lid 8 OZP’ cool to 4 “C Extract within 14 days; SW-846 Method 8330 

analyze within 40 days 
of extraction 

Soil Wide mouth glass with Teflon lid 8 02” Cool to 4 “C Extract within 14 days; SW-846 Method 8081A 
analyze within 40 days 
of extraction 

Soil Wide mouth glass with Teflon lid 8 02’~’ Cool to 4 “C Extract within 14 days; SW-846 Method 8270CISIM 
analyze within 40 days 
of extraction L 

1 HNOI = Nitric Acid. 
2 All holding times are from date of collection. 
3 One 8-02 jar will provide ample sample volume for metals, energetics, heptachlor epoxide and PAH analyses. One additional jar will be 

collected for samples designated for MS/MSD analyses. 
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5.0 CUSTODY PROCEDURES 

Documented sample custody is one of several factors that is necessary for the admissibility of 

environmental data as evidence in a court of law. Custody procedures help to satisfy the two major 

requirements for admissibility: relevance and authenticity. Sample custody is addressed in three parts: 

field sample collection, laboratory analysis, and final evidence files. Final evidence files, including all 

original laboratory reports and purge files, are maintained under document control in a secure area. A 

sample or evidence file is under custody when any one of the following conditions is satisfied: 

l The item IS in the actual physical possession of an authorized person. 

. The item is in view of the person after being in his or her possession. 

. The item was placed in a secure area to prevent tampering. 

l The item is in a designated and identified secure area with access restricted to authorized personnel 

only. 

The COC report is a multi-part, standardized form used to summarize and document pertinent sample 

information, such as sample identification and type, sample matrix, date and trme of collection, 

preservation, and requested analyses. Furthermore, through the sequential srgnatures of various sample 

custodians (e.g., sampler, airbill number, laboratory sample custodran), the COC report documents 

sample custody and tracking. Laboratory custody procedures will ensure that sample integrity is not 

compromised from the time of receipt at the laboratory until final data are reported to TtNUS. This 

requires that the laboratory control all sample handlrng and storage conditions and circumstances. 

Custody procedures apply to all environmental and associated field CIC samples obtained as part of the 

data collection system. 

5.1 FIELD CUSTODY PROCEDURES 

The FOL (or designee) is responsible for the care and custody of the samples collected until they are 

relinquished to the laboratory or entrusted to a commercial courier. COC forms are completed to the 

fullest extent possrble for each sample cooler used for shipment. The forms are legibly completed with 

waterproof ink, and are signed (and dated) by the sampler. COC forms will include the following 

information: project name, sample number, time collected, matrix, designated analysis, type of sample, 

preservatcve, and name of sampler. Pertinent notes or comments are also indicated on the COC form. 

An example COC form is included in SOP CT0 56-4 (Appendix B). 

5-l CT0 0056 
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Information similar to that contained on the COC form is provided on the sample label, which is securely 

attached to the sample bottle. In addition, sample tags will be affixed to the sample bottles and returned 

by the analytical laboratory for inclusion in the final evidence file. Sample labels and tags will include, at a 

minimum, the following information: sample number, date and time of collection, analysis required for the 

sample akquot in the associated sample container, and a space for the laboratory sample number. The 

procedures for sample numbering by TtNUS are described in SOP CT0 56-6 (Appendix B), and the 

procedures for sample numbering by Laucks Testing Laboratories, Inc., are described in SOP LTL-4002 

(Appendix C). 

Site conditions during sampling and the care with which samples are handled may factor into the degree 

to which samples represent the media from which they are collected. This, in turn, could affect the ability 

of decision makers to make accurate and timely decisions concerning the contamination status of the site. 

As appropriate, logbooks are assigned to, and maintained by, key field team personnel. The logbooks 

are used to record daily conditions/activities such as weather conditions, dates/times of significant events, 

level of PPE used, boring activities, actual sample collection locations, photographs taken, problems 

encountered during field activities and corrective actions taken to overcome problems. In addition, the 

names of site visitors and the purposes of their visits shall be recorded. Field logbook assignments shall h 
be recorded in the Site Logbook or other central file whose location is known by the FOL and the TOM. 

All field logbook assignments, use, control, and archiving are governed by SOP CT0 56-4 (Appendix B). 

Examples of all forms to be used during sampling activities are also provided in SOP CT0 56-4 

(Appendix B). Together, field logbooks and sample documentation including COC forms provide a record 

that should allow a technically qualified individual to reconstruct significant field activities for a particular 

day without resorting to memory. The FOL is responsible for the maintenance and security of all field 

records at the end of each workday during field activities. At the completion of field activities, the FOL will 

forward all field records to the TtNUS TOM. All sample records are eventually docketed into the final 

evidence file. 

SOP CT0 56-2 (Appendix B) describes procedures for soil sample packaging and shipment. A 

temperature blank shall be included in each cooler containing samples for use by the laboratory upon 

receipt, Each cooler shall be taped shut with strapping tape in at least two places to prevent tampering. 

Custody seals shall be attached as described in SOP CT0 56-4 so that the seals must be broken to open 

the cooler. Shipment will be made by a publrc courier at the next scheduled pickup following completion 

of sample collection. 

The following procedures will be used when transferring custody of samples. As previously noted, 

individual custody records will accompany each sample cooler. The methods of shipment, courier name, 

- 

119912/P 5-2 CT0 0056 
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and other pertinent information will be entered in the remarks section of the custody record. When 

transferring samples, the individuals relinquishtng and receiving the samples will sign, date, and note the 

time on the COC record. The original record (top copy of the multi-part form) will accompany the 

shipment and the field sampler will retain a copy. This record documents the sample custody transfer 

from the sampler to the laboratory, often through another person or agency (common courier). After COC 

records have been placed within sealed shipping coolers, the signed courier airbills will serve to 

document COC. Upon arrival at the laboratory, internal laboratory sample custody procedures will be 

followed (see Section 5.2). 

5.2 LABORATORY CUSTODY PROCEDURES 

When Laucks Testing Laboratories, Inc., receives a shipment of samples, the laboratory’s sample 

custodian will verify that the correct number of coolers has been received. The custodian will examine 

each coolers custody seals to verify that they are intact and that the integrity of the environmental 

samples has been maintained. The custodian will then open each cooler and measure its internal 

temperature by measuring the temperature of the temperature blank. The temperature reading will be 

documented in the comments column of the COC form. In addition, the temperature reading will be 

recorded on the Supplemental Sample Receipt Log, as further explained below. The sample custodian 

will then sign the COC form and examine the contents of the cooler. Identification of broken sample 

containers or drscrepancies between the COC form and sample labels will be recorded. The laboratory 

will retain the original field COC forms, providing copies of the forms with the final data package 

deliverable. A Laucks Testing Laboratories, Inc.. CLP Sample Receipt Log and Supplemental Sample 

Receipt Log, as shown in Appendix 3 of SOP LTL-4002 (Appendix C), will be completed by Laucks 

Testing Laboratories, Inc. All problems or discrepancies noted during this process will be promptly 

reported to the TtNUS TOM. Samples will be logged into the laboratory information management system. 

Other perttnent issues relating to laboratory sample custody and tracking are presented in the following 

laboratory SOPS (Appendix C): 

SOP LTL-1002 

SOP LTL-1003 

SOP LTL-1007 

SOP LTL-1013 

Document Tracking and Control 

Chain-of-Custody and Documentation Procedures 

Use of Instrument Records and Logbooks 

Preparation, Storage, Shelf Life and Traceability Documentation of Standards 

and Reference Materials 

SOP LTL-1019 Controlling, Maintaining, and Monitoring Laboratory Logbooks 

SOP LTL-2001 Waste Segregation and Disposal 

SOP LTL-4002 Electromc Sample Entry and Log-In 

119912/P 5-3 CT0 0056 
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5.3 FINAL EVIDENCE FILES 

The Administrative Record at NSWC Crane will be the repository for all documents that constitute 

evidence relevant to sampling and analysis activities as described in this QAPP. NSWC Crane will be the 

custodian of the evidence file and will maintain the contents of these files, including all relevant records, 

reports, logs, field notebooks, pictures, subcontractor reports, and data reviews in a secure, limited- 

access location and under custody of the NSWC Crane Site Manager. The control file will include at a 

minimum: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Field logbooks 

Field data and data deliverables 

Photographs and negatives 

Drawings 

Soil boring logs 

Laboratory data deliverables 

Data validation reports 

Data assessment reports 

Progress reports, CIA reports, interim project reports, etc. 

All custody documentation (tags, forms, airbills, etc.) 

Upon completion of the contract, all files associated with this investigation will be maintained in the 

Administrative Record at NSWC Crane and will be available for inspection by the regulatory agencies for 

at least six years. Prior to disposal of all administrative records, the records will be offered to the U.S. 

EPA. 

119912/P 5-4 CT0 0056 
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6.0 CALIBRATION PROCEDURES AND FREQUENCY 

All instrumentation used to perform chemical measurements must be properly calibrated prior to use in 

order to obtain valid and usable results. Instruments used in the field and in the laboratory will be 

calibrated according to the procedures governing the use of the instruments. Field SOPS are included in 

Appendix B and laboratory SOPS are included in Appendix C. For this investigation, field instrument 

calibration is described in Section 6.1 and laboratory instrument calibration is outlined in Section 6.2. 

6.1 FIELD INSTRUMENT CALIBRATION 

At least one monitoring instrument will be used during field activities, including the followrng: 

. PID/FID organic vapor detector. 

The manufacturer’s operating manual for this instrument is attached to SOP CT0 56-4 

All calibratrons will be documented on an Equipment Calibration Log (SOP CT0 56-4, Appendix B). 

During calibration, an appropriate maintenance check will be performed on each piece of equipment. If 

damaged or defective pads are identified during the maintenance check and it is determined that the 

damage could have an impact on the instrument’s performance, the instrument will be removed from 

service until the defective parts are repaired or replaced. 

6.2 LABORATORY INSTRUMENT CALIBRATION 

Calibration procedures for metals analyses by ICP/AES and ICP/MS begin with a periodic establishment 

of the useful linear response range followed by routine daily calibrations. The daily calibrations consist of 

atomic mass calibrations (ICP/MS only), at least one blank and one calibration standard, an initial 

calibration verificahon, and continuing calibration verification standards/blanks, with each batch of 

samples analyzed. In all cases, an independently prepared standard (i.e., from a .second source or a 

different lot number from the primary source) will be used as a calibration verification solution or as the 

MS spiking mix. 

Organic chemical analyses begin with an initial calibration of the gas chromatograph (GC) or gas 

chromatograph/mass (GCIMS) spectrometer system with an Initial calibration curve that establtshes the 

instrument responses as functions of analyte concentration. The initial calibration curves incorporate a 

calibration blank and a series of calibration standards for the target analytes and any applicable internal 

119912,P 6-1 CT0 0056 
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standards or surrogate compounds. On a routine basis, a continuing calibration is performed in which the 

validity of the calibration curve is checked with a known chemical standard of a source independent of the 

initial calibration standards. This continuing calibration standard contains the target analytes of interest 

and applicable internal standards and surrogate compounds. The internal standards compensate for 

variations in analytical response that may occur in in$vidual chromatographic analyses. The surrogate 

compounds provide a means to assess the efficiency of analyte extraction and analysis for each sample. 

All standards used to calibrate analytical instruments must be obtained from the National Institute of 

Standards and Technology (NIST) or through a reliable commercial supplier with a proven record for 

quality standards. All commercially supplied standards will be traceable to NIST reference standards, 

where possible, and appropriate pedigree documentation will be obtained from the supplier. In cases 

where documentation IS not available, the laboratory will analyze the standard and compare the results to 

a U.S. EPA-known or previous NIST-traceable standard. 

Calibrations and associated documentation are required for all laboratory instruments. The 

documentation for calibrations performed in-house shall identify the person performing the calibration, the 

instrument being calibrated, the standards used for calibration and their concentration values or other 

pertinent calibration values, the source of the calibration standards, and the date of calibration. Certain 

instruments (e.g., balances) may be calibrated by a third party. In those cases the details of calibration 

as described above, and a certification of acceptable performance shall be obtamed from the third party. 

The period during which the calibration IS valid may appear in the calibration record or may be governed 

by SOP. 

a 

Calibration procedures, frequency requirements, acceptance criteria, and conditions that require 

recalibration are described for each analytical procedure in the applicable laboratory SOPS included in 

Appendix C. 

119912/P 6-2 CT0 0056 
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7.0 ANALYTICAL AND MEASUREMENT PROCEDURES 

Field measurements and analytical procedures are presented in this section. 

7.1 FIELD MEASUREMENT PROCEDURES 

Parameters to be measured using field instrumentation include volatile organic compounds. 

Measurement of field parameters is described in detail in Section 4. Calibration of field instruments is 

discussed in Section 6 and in individual field measurement SOPS (Appendix 6). 

7.2 LABORATORY ANALYTICAL AND MEASUREMENT PROCEDURES 

Table 7-1 provides a summary of the laboratory analytical methods and associated laboratory SOPS to be 

used during this investigation. Laboratory SOPS are included in Appendix C of this QAPP. 

7.2.1 List of Proiect Taraet Compounds and Detection Limits 

A list of the laboratory target analytes; project-specific risk-based target levels; and laboratory-specific 

MDLs (all parameters except metals), IDLs (metals only), and RLs is provided on Table 1-7. The MDLs 

shown have been determined experimentally using the procedures described in Section 6.3 of Laucks 

Testing Laboratories, Inc., SOP LTL-1011 which is included in Appendix C of this QAPP. These 

procedures are based on the method provided in 40 CFR Part 136 Appendix B (FR. 1984). The IDLs 

provided for metals have been experimentally determined as described In Section 6.26 of Laucks Testing 

Laboratories, Inc., SOP LTL-1011. This procedure is based on the procedure for IDL determination as 

specified in the U.S. EPA Contract Laboratory Program (CLP) (U.S. EPA, 1995). All environmental data 

will be reported to the analyte’s laboratory-specific RL. An analyte’s RL is based on the associated 

MDUIDL with adjustments made to ensure that the precision and accuracy requirements of the method 

are attainable. RLs will be adjusted on a sample-by-sample basis, as necessary, based on dilutipns, 

sample volume and, for soil samples, percent moisture. 

7.2.2 List of Associated Quality Control Samples 

Field and laboratory QC samples to be analyzed in support of this project are identified in Section 8.0. 

The analytical SOPS included in Appendix C of this QAPP address minimum QC requirements for each 

associated analytical method. The SOPS include calibration QC requirements. Details on QC sample 

usage are provided in Sectton 6.0. 
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TABLE 7-1 

SUMMARY OF ORGANIC AND INORGANIC ANALYTICAL PROCEDURES 
SOLID SAMPLES 

NSWC CRANE, CRANE, INDIANA 

Analytical Parameter Preparation Analytical Method Preparation/Analytical 
Method SOP(s) “) 

P&Dinitrotoulene SW-846@’ 8330 SW-846 8330 LTL-3161/LTL-8330 
Hexahydro-1,3,5-trinitro-1,3,5- 
triazine (RDX) 
2,4,6-Trinitrotoluene 

As and Be total 1 SW-84630506 1 SW-846 6020 1 LTL-7015/LTL-7202 

Mn - total 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzofa.h)anthracene 
Indeno(1‘,2,kcd)pyrene 

Heptachlor epoxide 

(no HCI) 

SW-846 30508 SW-846 60108 LTL-7015/LTL-7105 
SW-846 35508 SW-846 8270C with LTL-31 OO/LTL-8277 

SIM 

1 SW-64635508 1 SW-846 8081A 1 LTL-3302/LTL-8084 

1 Laboratory SOPS are included in Appendix C of this QAPP 
2 U.S. EPA, 1986. 
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8.0 INTERNAL QUALITY CONTROL CHECKS 

Field and laboratory QC samples will be analyzed routinely to evaluate overall data quality. This section 

provides information regarding those internal QC checks. Laboratory QC samples are addressed in 

Sections 6.0 and 6.2 of this QAPP. Section 6.0 addresses instrument calibrations; Section 6.2 addresses 

non-calibration analytical QC. Table 6-l summarizes the routine field and laboratory non-calibration QC 

sample analysis frequencies and associated corrective actions. Table 4-2 of Section 4 presents the 

numbers of QC samples that are anticipated to be collected in the field. 

6.1 FIELD QUALITY CONTROL CHECKS 

TtNUS has established a QC program that is designed to monitor and assess the quality of field work 

performed during environmental investigations. That program includes the use of various types of QC 

samples as indicated in Table 6-l. Some of the samples in Table 6-1 are identified as requiring additional 

sample material to be collected in the field even though the actual field QC check is performed in the 

laboratory. 

The field QC samples consist of field duplicates, equipment rinsate blanks, source water blanks 

temperature blanks and, at the discretion of the FOL, ambient condition blanks. Temperature blanks WIII 

be included in each cooler submitted to the laboratory to monitor sample storage conditions prior to arrival 

at the laboratory. However, a temperature blank is not requked for samples that will be analyzed only for 

the three project target metals. With the exceptron of temperature blanks, each type of field QC sample 

undergoes the same preservation, analysis, and reporting procedures as the related environmental 

samples. The types of field QC samples to be used for this project are described in detail in Sections 

6.1.1 through 61.6. Target precision and accuracy values, as applicable, for field QC samples are 

presented in Table 3-2. 

8.1 .l Sburce Water Blanks 

Source water blanks are obtained by sampling the analyte-free water and/or potable water source(s) used 

for decontaminating sampling equipment. Source water blanks are used to determtne whether the 

analyte-free water (used for sampkng equipment decontamination procedures) or the potable water (used 

for steam cleaning) may be contributing to sample contamination. 
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6.1.2 Field Duolicates 

Field duplicates will be collected and analyzed for chemical constituents to measure the cumulative 

uncertainty (i.e., precision) of the sample collection. splitting, handling, storage, preparation and analysis 

operations, as well as natural sample heterogeneity that is not eliminated through simple mixing in the 

field. Field duplicates are two samples prepared by mixing a volume of sample and splitting it into two 

separate sample containers that are labeled as individual field samples. Field duplicates are labeled as 

individual environmental samples and are not identified to the laboratory as duplicate samples. 

8.1.3 Rinsate Blanks 

Equipment rinsate blanks or rinsate blanks are obtained under representative field conditions by 

collecting the rinse water generated by running analyte-free water through sample collection equipment 

after sampling and decontamination and prior to use. These blanks will be collected to indicate the 

potential for sample cross-contamination through the use of improperly cleaned sampling equipment. 

8.1.4 Trip Blanks 

No trip blanks will be used for this investigation because they are useful only for VOC analyses, and no 

VOC anlayses will be performed as part of this investigation. 

8.15 Ambient Condition Blanks 

Ambient condition blanks are samples of deionized water poured from one container lo another in the 

field to detect the infiltration of airborne contaminants into field samples. These samples will be used at 

the discretion of the FOL if the FOL believes that such infiltration is a possibility based on site conditions. 

8.1.6 Temoerature Blanks 

Temperature blanks are vials of water inserted into each sample cooler prior to shipment from the field. 

The temperature of the temperature blank is measured prior to shipment and upon receipt at the 

laboratory to assess whether samples were properly cooled during transit. 

8.2 LABORATORY QUALITY CONTROL CHECKS 

Laucks Testing Laboratories, Inc. operates a QC program that ensures the reliability and validity of the 

analyses performed at the laboratory. The laboratory’s CIA Plan describes the policies, organization, 

objectives, QC activities, and specific QA functions employed by the laboratory. All analytical procedures 
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are documented in writing as SOPS. Each analytical SOP specifies minimum QC requirements for the 

procedure. As previously noted, SOPS for all analyses to be performed during this investigation are 

included in Appendix C of this QAPP. Table 7-l provides a list of the SOPS associated with each 

analytical procedure. In addition, the laboratory maintains SOPS regarding general laboratory QA 

operations. Several of these SOPS, as applicable, are also included in AppendixC. The Table of 

Contents included in Appendix C provides a list of laboratory SOP titles and associated SOP numbers for 

all SOPS contained in the appendix. 

Internal laboratory analytical QC requirements beyond those used for instrument calibration QC are 

highlighted in the remainder of this section. Additional QC requirements, which are specific to the NFESC 

QA Program, and are therefore requirements for this project, are also specified, as applicable, for each of 

the QC checks. Target precision and accuracy values (control limits) are presented in Tables 3-1 and 3-3. 

The applicable analytical SOPS should be consulted for a discussion of calibration QC measures. 

8.2.1 Laboratory Control Samples 

LCSs provide a means to monitor the overall performance of each step during the analysis, including the 

sample preparation. These are solid samples (soil analyses) or blank spikes (water analyses) that 

contain concentrations of analytes that are known with a specified degree of certainty. 

Based on the requirements of the NFESC QA Program, LCSs for metals analyses must contain all 

analytes of interest, whereas LCSs for multiple-analyte organic methods must contain at least two 

targeted analytes from each major class of compounds subject to analysis. Because the target analyte 

list for this project is small, all target analytes for inorganics and organic methods will be included in the 

LCSs. The complete target analyte list of explostves (three compounds) will be included in the LCSs 

associated with explosives analysis. The complete target analyte list of PAHs (five compounds) will be 

included in the LCSs for these analyses. Heptachlor epoxide will be included in the spiking list for 

pesticide analyses. Other pesticide compounds may be included but will not be used for quality control. 

Based on NFESC QA Program requirements, if recovery of an LCS falls outside the control limits (See 

Table 3-3) the laboratory will reject the data for the analykcal batch and take corrective action, The 

associated samples, extracts, or digestates may be reanalyzed a single time, and if the LCS recoveries 

meet acceptance criteria, the data will be reported. If LCS analyte recovery is still outside the acceptance 

Ilmits, the associated samples In the preparation batch will be reprocessed if sufficient sample is available 

and holding times have not lapsed. If re-preparation or reanalysis is not possible, the data will be flagged 

and the sample delivery group (SDG) narrative will include details of the failed LCS. 
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8.2.2 Laboratorv Duplicates 

Laboratory duplicates will be analyzed for metals to measure the cumulative uncertainty (i.e., precision) of 

the sample handling, subsampling, preparation, laboratory storage, and analysis operations within the 

laboratory, as well as sample heterogeneity that is not eliminated through simple mixing in the laboratory. 

Laboratory duplicates are two subsamples obtained by the laboratory analyst after mixing the sample. If 

RPD values exceed QC limits for laboratory duplicates (Table 3-l). the analytical process will be 

investigated to assess whether the observed RPD value is an indication of a deficient analytical system or 

an indication of excess sample heterogeneity. 

8.2.3 Internal Standards 

Internal standards are added to each sample analyzed by GC/MS to ensure that the analysis sensitivity 

and response are stable during every analytical run. Internal standard area counts for samples and 

blanks must not vary by more than a factor of two (- 50% to + 100%) from the associated 12-hour 

calibration standard. 

0.2.4 Laboratorv Method Blanks 

Laboratory method blanks or preparation blanks are an analyte-free matrix prepared and analyzed in 

accordance with the analytical method employed to determine whether contaminants originating from 

laboratory sources have been introduced and have affected environmental sample analyses. Analyte- 

free water is used as a blank for water analyses. A method blank for organic soil sample analysis 

consists of an aliquot of sand (or in some cases sodium sulfate) that is subjected to the same preparation 

and analysis as the environmental samples. The solid method blank results are presented on a dry- 

weight basis assuming 100% solids, Native soils devoid of acid leachable metals do not exist. Therefore, 

a method blank for inorganic soil sample analysis consists of an aliquot of analyte-free water that is 

subjected to the same preparation and analysis procedures as the environmental samples undergoing 

analysis. The aqueous results are normalized to a fictitious soil sample and presented on a dry weight 

basis assuming 100% solids. 

Laboratory method blanks acceptance criteria and corrective actions for non-compliant results are 

described in detail in the applicable analytical SOP included in Appendix C. Under no circumstances are 

laboratory method blank contaminant values subtracted from environmental sample analysis results. 
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8.2.5 Matrix Spikes 

MSs are environmental samples to which known quantities of analytes are added prior to sample 

digestion. These samples provide information about the heterogeneity of the samples as well as the 

effect of the sample matrix on the sample digestion and measurement methodology. 

Matrix spikes, to conform with NFESC requirements. will contain all the targeted analytes of interest. If 

the MS recovery is not within applicable control limits, the laboratory will assess the batch to determine 

whether the spike results are attributable to a matrix effect or are the result of other problems in the 

analytical process. Based on NFESC requirements, if all the batch QC elements which are not affected 

by the sample matrix are in control (e.g., method blank, LCS, calibration checks) and if there is no 

evidence that spiking was not properly performed, the poor spike recovery may be attributed to matrix 

effects. In this case, the associated data will be flagged, but re-preparation and re-analysis will not be 

required. If any of the batch QC elements which are not affected by the sample matrix are out of control, 

or if there IS any evidence that spiking may have been improperly performed, the MS sample will be re- 

processed through the entire analytical sequence. If there is insufficient sample available, or if holding 

times have passed, the laboratory will flag the associated data. Details of noncompliant and laboratory 

duolicate results will be included in the SDG narrative. 

8.2.6 Matrix Spike Duplicates 

MSDs are duplicates of matrix spikes and are used for estimating the precision of organic target analyte 

analyses. They are used in lieu of simple duplicate samples because native environmental samples 

frequently do not exhibit detectable levels of organic target analytes, which otherwise prevents the 

calculation of RPD values. 

6.2.7 Post Diqestion Spikes 

PDSs are similar to MSs except that the sample digestate, rather than the original soil sample, is spiked. 

These spikes are only analyzed for metal target analytes if the matrix spike recovery falls outside control 

Itmlts; they are not typically analyzed for orgamc target analytes. Comparing %Rs for PDSs and MSs 

helps to identify where in the analytical process accuracy problems are occurring. PDSs will contain all 

target analytes of interest and will be used to assist in determining whether unacceptable MS recoveries 

are a result of matrix effects. 
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0.2.0 Surrosates 

Surrogates are organic compounds (typically brominated, fluorinated, or isotopically labeled) which are 

similar in nature to the compounds of concern and are not likely to be present in environmental media. 

They are spiked into each,sample. standard, and method blank before analysis, and are used in organic 

chromatographic analysis procedures as a check of method effectiveness. Corrective actions for 

noncompliant surrogate recoveries are presented in the relevant determinative SOPS included in 

Appendix C of this QAPP. Details of noncompliant surrogate recoveries will be included in the SDG 

narrative. 

0.2.9 Additional Laboratorv QC Checks 

Additional internal laboratory QC checks include mass tuning for GUMS analysis and second-column 

confirmation for GC analysis. Specific QC requirements for each of these QC checks are provided in the 

applicable SOPS included in Appendix C of this QAPP. 
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9.0 DATA REDUCTION, VALIDATION, AND REPORTING 

This section describes the procedures to be used for data reduction, validation, and reporting. Data 

generated during the course of the field investigations will be maintained in hard copy form in the 

Administrative Record at NSWC Crane. 

9.1 DATA REDUCTION 

9.1.1 Field Data Reduction Procedures 

All field logs containing observations will be inspected and approved by the FOL. All field observations 

will be recorded in the logs immediately after observations are made. 

If errors are made in recording or transcribing observations, erroneous observations will be legibly 

crossed out using a single line, initialed, dated by the field member, and corrected in a space adjacent to 

the crossed-out entry. The FOL has responsibility to assure that errors are identified and assessed 

relative to the intent of the QAPP. 

Errors judged to affect the utility of the sample results within the context of this investigation shall be 

brought to the Immediate attention of the TOM. 

9.1.2 Laboratorv Data Reduction Procedures 

Data reduction will be completed by Laucks Testing Laboratories, Inc. in accordance with the method- 

specific laboratory SOPS included in Appendix C. In additron, SOP LTL-1018 (Appendix C) presents the 

procedures that will be used by Laucks Testing Laboratories, Inc., for review and approval of data. 

Laboratory analytical data will be reported using standard concentration units to ensure comparability with 

previous analytical results. Soil sample results will be reported on a dry-weight basis in units of 

micrograms per kilogram @g/kg) for organic parameters and milligrams per kilogram (mgikg) for metals. 

9.2 DATA VALIDATION 

Validation of field measurements and laboratory analytical data are presented in thus section 
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9.2.1 Procedures Used to Validate Field Data 

Field measurements will not be subjected to a formal data validation process. Validation of field data will 

be limited to real time inspection by the FOL of observations relative to actual site conditions and 

activities. In addition, field technicians will ensure that the equipment used for sample collection is 

performing adequately via compliance with the applicable SOPS. 

9.2.2 Procedures Used to Validate Laboratorv Data 

One hundred percent of the laboratory analytical data will be subjected to data validation to ensure that 

the’data are of evidentiary quality. Validation of analytical data will be completed by the TtNUS 

Environmental Chemistry/Toxicology Department located in TtNUS’s Pittsburgh office. Final review and 

approval of validation deliverables will be completed by the Department’s Data Validation Manager. 

Prior to statistical analyses, analytical results will be validated versus the applicable analytical methods, 

the SOPS included in Appendix C, and the requirements of this QAPP. Validation of these data will 

conform to the U.S. EPA Region 5 Standard Operating Procedures for Validation of CLP Inorganic and 

Organic Data (U.S. EPA, 1993&b) and the National Functional Guidelines for Inorganic and Organic Data 

Review (U.S. EPA, 1994a and 1999b) to the greatest extent practicable. Data validators will review the 

chemical analytical data packages submitted by the laboratory. The data valldators will check that the 

data were obtained using approved methodology, that the appropriate level of QC and reporting was 

conducted, and that the results are in conformance with QC criteria. For the three explosive compounds 

to be investigated as part of this RFI, the general logic used in EPA CLP guidelines, analytical objectives 

outlined in other sections of this QAPP. and SW-846 method 8330 requirements themselves will be used 

to validate explosive compound results. 

- 

On the basis of the data validation results, the data validator will generate a report describing detected 

data limitations. The report will be reviewed internally by the Data Validation Manager prior to submittal 

to the TOM. Data review will be extended beyond this routine validation by involving the project chemist, 

statistician, and risk assessor, as appropriate, to examine the data for anomalies (See Section 12.4). 

This additional review may result in more detailed inspections of the data to determine the cause of, and 

to rectffy. individual anomalies. The impact of data qualifiers on data usability will also be assessed and 

any qualifications that are indicated during use of the data shall be documented In the RFI report. 
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The data validation process will provide an estimate of the number of usable data points. This 

cbmpleteness check will be effected by computing the number of data points that are rejected relative to 

the total number of data points for a given analyte in a given environmental medium. 

9.3 DATA REPORTING 

9.3.1 Field Data Reporting 

Field data will be transferred manually from the site logbook or sample logsheets to the electronic 

database and will be reviewed for accuracy by an independent renewer. 

All records regarding field measurements (i.e., field logbooks, sampling logbooks, and sample logsheets) 

will be placed in the TtNUS central files upon completion of the field effort. Entry of these results in the 

database will require removal of these records from the files. Outcards (date, person, subject matter) will 

be used to document the removal of any such documentation from the files. After database entry is 

complete, all records will be copied for placement in TtNUS central files. All original records will be sent 

to NSWC Crane for inclusion in the final evidence files, as described in Section 5.3. 

9.3.2 Laboratorv Data ReDortinq 

To achieve the investigation objectives, a confirmational level of analytical quality is needed. This 

provides the highest level of data quality necessary to address potential risks. These analyses require full 

documentation of the chosen U.S. EPA SW-846 analytical methods and sample preparation steps, data 

packages, and data validation sufficient to provide defensible data. QC must be sufficient to define the 

overall precision and accuracy of these procedures. Therefore, data reported by Laucks Testing 

Laboratories, Inc. for all analytical fractions will be in a CLP-like reporting format. Hard copy data 

deliverables shall be generated at the time of analysis. All pertinent QC data including raw data and 

summary forms for blanks, standards analysis, calibration information, etc., will be provided for all 

analyses. Case narratives will be provided for each SDG. SOP LTL-4201 (Appendix C) provides further 

details regarding the information that will be mcluded in CLP-type packages produced by Laucks Testing 

Laboratories, Inc. 

Validation WIII be completed using the hard copy data. Upon completion of validation of a SDG and 

review by the Data Validation Manager, the validation qualifiers will be entered into the electronic 

database and will be subjected to independent review for accuracy. During this review process, the 

electronic database printout also will be compared with the hard copy data to ensure that the hard copy 

data and electronic data are consistent. 
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9.3.3 Proiect ReDorts 

With each round of data collection, data will be summarized and assessed to determine whether 

additional data collection is required for determining the extent of contamination at the ORR. Although 

not part of the scope of work for this investigation, a Phase Ill RFI report will be issued summarizing the 

findings of the investigation when no more data collection is necessary. If detected, the location. 

concentrations and boundaries of contaminants will be described and depicted on summary maps and 

diagrams, as appropriate. The results of statistical tests will be presented summarizing the measured soil 

concentrations relative to background soil concentrations and RBTLs for SWMU 7. Discussions with U. 

S. EPA Region 5 concerning the need for future investigations will be summarized and, if appropriate, 

recommendations for future investigations will be presented. 

Recipients of the Phase Ill RFI report will include EPA Region 5, IDEM, the Navy Southern Division, and 

NSWC Crane. 

9.4 DATA ACQUISITION REQUIREMENTS AND DATA MANAGEMENT 

The overall data management scheme and specific requirements for database content, format and 

integrity are presented in the TtNUS CTO-56 Data Management Plan (Appendix E). A brief summary is 

presented in the following paragraphs. 

Data acquisition and management begins with the identification and collection of past data and newly 

acquired project samples. The samples are labeled and tagged, packaged for shipment, and shipped to 

the analytical laboratory in accordance with TtNUS SOPS as provided in Appendix B. The samples are 

received at the laboratory and analyzed, the analytical results are reported by the analyst along with QC 

check data, and the data are reviewed within the laboratory, according to laboratory SOPS as provided in 

Appendix C. Data are then transmitted from the laboratory in both hardcopy and electronic formats 

according to laboratory SOPS as provided in Appendix C. The data deliverable requirements are 

specified in TtNUS’s Basic Ordering Agreement with analytical laboratories. This agreement requires the 

analytical laboratory to provide data in both hardcopy and electronic form. Upon receipt by TtNUS, the 

data are validated, analyzed, assessed, and ultimately archived. 

The electronic database will include pertinent sampling.information such as sample number, sampling 

date, sample point location, as well as analytical information. Sample-specific RLs will be reported for 

nondetected analytes. Units will be clearly summarized in the database and will conform to those 
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identified in Section 9.1.2. The original electronic diskettes and data validation reports for this 

investigation will be maintained in the Administrative Record at NSWC Crane, and copies will be 

maintained in TtNUS central files 
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10.0 PERFORMANCE AND SYSTEM AUDITS 

Performance and system audits will be conducted periodically to ensure that work is being implemented 

in accordance with the approved QAPP and in an overall satisfactory manner. Some examples of 

pertinent audits are: 

l The FOL will supervise and check daily that the field observations are made accurately, equipment is 

thoroughly decontaminated, samples are collected and handled properly, and fieldwork is 

documented accurately and neatly. 

l The TOM will maintain contact with the FOL and Data Validation Manager to ensure that 

management of the acquired data proceeds in an organized and expeditious manner. 

Details regarding additional audit responsrbrlrtres. frequency, and procedures are provided in the 

remainder of this section. Field performance and system audits are addressed in Section 10.1. 

Laboratory performance and system audits are addressed in Section 10.2. 

10.1 FIELD PERFORMANCE AND SYSTEM AUDITS 

This section presents the responsrbilities, frequencies, and procedures associated with internal and 

external field performance and system audits. 

10.1.1 Internal Field Audits 

10.1.1.1 Internal Field Audit Responsibilities 

In addition to the daily checks performed by the FOL, the TtNUS QAM or designee may conduct an 

independent performance and system audit of field activities. Such audits are scheduled as part of the 

NSWC Crane RCRA Environmental Investigation Program, which includes this and other environmental 

projects, with individual projects being selected for audit by the QAM without the involvement of the TOM. 

If a formal field audit is conducted for this study, the QAM (or designee) will be responsible for ensuring 

that sample collection, handling, and shipping protocols, as well as equipment decontamination and field 

documentation procedures, are being performed in accordance with the approved QAPP and SOPS. 
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10.1.1.2 Internal Field Audit Frequency 

As explained in Section 10.1.1 .l, internal field audits are scheduled as part of the NSWC Crane RCRA 

Environmental Investigation Program, which includes this and other environmental projects. Individual 

projects are selected for audit by the QAM without the involvement of the TOM. 

10.1.1.3 Internal Field Audit Procedure 

Internal field audits will be conducted in accordance with the following procedure: 

. Prior to an audit, the auditor will prepare a detailed checklist to be used as an auditing guide. An 

example audit checklist is provided in Appendix F. 

l Upon arrival at the audit location, the auditor shall conduct a pre-audit meeting with the responsible 

management of the organization or project to be reviewed. 

l Field audits will include a review of required project documentation (logbooks, sample log sheets, 

etc.) and field operations (sample COG sample handling, etc.) to evaluate completeness and A 

compliance with applicable SOPS. 

l The audit checklist will be used to record observations including any noted non-conformances 

. A formal post-audit debriefing will be conducted, and potential immediate corrective actions will be 

discussed. 

. The auditor will generate a formal audit report that will address corrective actions. The auditor will 

provide this report to the TOM. 

. The TOM will ensure that all corrective actions are addressed and will provide written verification of 

corrective action implementation to the auditor. 

l The auditor will manage corrective action verification and audit closure. 

l The following audit records will be maintained by the QAM: 
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- Audit checklists 

- Audit reports 

- Response evaluations 

- Verification of corrective actions 

- Follow-up checklists and audit reports 

10.1.2 External Field Audits 

10.1.2.1 External Field Audit Responsibilities 

The IDEM, the US. EPA Region 5. or both may conduct external field audits. 

10.1.2.2 External Field Audit Frequency 

External field audits may be conducted at any time during field activities at the discretion of the IDEM and 

U.S. EPA Region 5. If an audit is to be conducted, scheduling should be coordinated through the TtNUS 

QAM to ensure that personnel and equipment are available as necessary. Personnel being audited may 

or may not be informed of the impending audit at the discretion and request of the auditing body. 

10.1.2.3 Overview of the External Field Audit Process 

External audit procedures are at the discretion of U.S. EPA Region 5 and the IDEM. 

10.2 LABORATORY PERFORMANCE AND SYSTEMS AUDITS 

This section presents the responsrbrlrtres, frequencies, and procedures associated with internal and 

external laboratory performance and system audits. 

10.2.1 internal Laboratory Audits 

10.2.1.1 Internal Laboratory Audit Responsibilities 

The CIAO or appropriate designee of the subcontracted laboratory performs routine internal audits of the 

laboratory. The U.S. Navy, through the NFESC, also conducts internal laboratory audits. TtNUS holds no 

responsrbility for such audits. Performance and system audits of laboratories are coordinated through the 

NFESC by an independent QA contractor. It is the responsibility of the NFESC and its contractor to 

ensure that the subcontracted laboratory complies with good laboratory practices and the general 

requirements of all analytical services provided by the laboratory. 

119912/P 1 o-3 CT0 0056 



NSWC Crane 
QAPP 

Revlslon: 2 
Date: October 2000 

Section 10 
Page4of5 - 

10.2.1.2 Internal Laboratory Audit Frequency 

Internal audits are performed approximately annually at Laucks Testing Laboratories, Inc. In addition, 

each laboratory department at Laucks Testing Laboratories, Inc.. analyzes blind performance evaluation 

(PE) samples as described in SOP LTL-1009 (Appendix C). The Laucks Testing Laboratories QAO or 

designee also performs data audits at least once per year for each analytical area. 

The U.S. Navy completes internal laboratory performance and system audits for each contracted 

laboratory on an 1 E-month schedule. 

10.2.1.3 Internal Laboratory Audit Procedures 

Internal systems audits are conducted to detect any problems in sample flow, analytical procedures, or 

documentation and to ensure adherence to laboratory SOPS. The Laucks Testing Laboratories, Inc., 

internal audit procedures are described in SOP LTL-1017 (Appendix C). 

Internal U.S. Navy laboratory audit procedures, as performed by a Navy contractor, include a pre- 

screening process which requires review of the laboratory’s QA Plan, analysis of performance evaluation 

samples, generation of data deliverables for those samples, an onsite technical systems audit of the 

laboratory, and satisfactory resolution of all deficrencies and findings. 

102.2 External Laboratory Audits 

10.2.2.1 External Laboratory Audit Responsibilities 

The IDEM and U.S. EPA Region 5 may perform external audits at their discretion, U.S. EPA Region 5 

has recently audited Laucks Testing Laboratories, Inc., for another related U.S. Navy Crane project, and 

the outcome was favorable. 

Laucks Testing Laboratories, Inc., is also involved in various other external audits and performance 

evaluation studies throughout the year, as required, to maintain certifications and/or approvals by other 

regulatory agencies or programs. 
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10.2.2.2 External Laboratory Audit Frequency 

U.S. EPA Region 5 or IDEM may conduct an external laboratory audit prior to or during sampling and 

analysis activities. 

lb.2.2.3 Overview of the External Laboratory Audit Process 

External audit procedures are at the discretion of U.S. EPA Region 5 and the IDEM. External laboratory 

audits may include (but are not limited to) review of laboratory analytical procedures, laboratory onsite 

audits, and/or submission of PE samples to the laboratory for analysis. 
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11 .O PREVENTIVE MAINTENANCE PROCEDURES 

Equipment used to collect samples will be maintained in accordance with the manufacturers’ operation 

and maintenance manuals. Equipment and instruments will be calibrated in accordance with the 

procedures and at the frequency presented in Section 6.0 (Calibration Procedures and Frequency). 

Preventive maintenance for field and laboratory equipment is addressed in the remainder of this section. 

11.1 FIELD EQUIPMENT PREVENTIVE MAINTENANCE 

The TtNUS equipment manager and the equipment operator will be responsible for ensuring that 

equipment is operating properly prior to use and that routine maintenance is performed and documented. 

Freld measurements of VOCs will be measured using an electronic Instrument. Maintenance procedures 

for the instrument are detailed in SOP CT0 56-4 Attachment 1. Any problems encountered while 

operating the instrument will be recorded in the field logbook, including a descriptton of the symptoms and 

corrective actions taken. If problems with the equipment are detected and service is required, the 

equipment will be logged, tagged, and segregated from equipment in proper working order. Use of the 

equipment will not resume until the problem is corrected. 

11.2 LABORATORY INSTRUMENT PREVENTIVE MAINTENANCE 

Proper maintenance of laboratory instruments and equipment is essential. Depending on manufacturers’ 

recommendations, maintenance intervals are established for each instrument. All instruments will be 

labeled with a model number and serial number, and a maintenance logbook will be maintained for each 

instrument. Personnel will be alert to the maintenance status of the equipment they are using at all times. 

Table 11-l provides a summary of preventive maintenance procedures performed by Laucks Testing 

Laboratories, Inc., for key analytical instruments and equipment associated with this project. 

The use of manufacturer-recommended grades or better of supporting supplies and reagents is also a 

form of preventive maintenance. For example, gases used in the ICP instruments are of sufficient grade 

to minimize fouling of the instrument. The routine use of other supporting supplies from reputable 

manufacturers will assist in averting unnecessary periods of instrument downtime. An inventory of critical 

spare parts will also be maintained by the laboratory to minimize instrument downtime. 
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11.3 INSPECTION/ACCEPTANCE REQUIREMENTS FOR SUPPLIES AND CONSUMABLES 

All field equipment shall be inspected prior to use to ensure that necessary parts are available. Most 

equipment planned for use in this project is simple with few to no moving parts. Therefore a visual 

inspection prior to use shall be sufficient to ensure that the equipment is suitable for use. This visual 

inspection shall occur during mobilization and during each use by the person using the equipment. 

Laboratory inspection and acceptance requirements are provided in Section’5 of the Laucks Testing 

Laboratories, Inc. Quality Assurance Plan, revision 9, dated October 1999. That plan presents the 

following specifications for inspection and acceptance of supplies and consumables: 

. Requirements to follow individual SOP specifications for grades of chemicals necessary to achieve 

acceptable analytical performance. SOPS are required to detail the necessary grade of chemicals, 

including compressed gases. 

. Requirements to obtain primary chemical standards from reliable sources that use calibrated 

glassware in the preparation of the standards and to maintain all certificates supplied with the 

standards. Emphasis is on obtaining NIST-traceable standards where possible. ? 

. Storage of chemical standards in accordance with applicable SOPS and in a manner that preserves 

their integrity. 

. Routine monitoring of de-ionized water and other solvents to ensure that analytical systems, samples, 

and standards are not contaminated. 

. Requirements to record the date received and the date opened on each container of chemical used 

for analysis. 
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PREVENTIVE MAINTENANCE FOR LAUCKB LABORATORIES 
ANALYTICAL AND SUPPORT INSTRUMENTS 

NSWC CRANE, CRANE, INDIANA 
PAGE 1 OF 2 

Instrument 

HPLC - 
Energetics 

Preventive Maintenance 

Change filter frit in mixer. 

Maintenance 
Frequency 
As needed (when 
pressure builds). 

t- 

GCif4.S - PAHs 

GC -Heotachlor 

Change column pre-filter. 

Rinse water pump with methanol, filter water, sonicate water intake 
filter frit. 

As needed (2-3 
months). 

Approximately 
weekly. 

Change pump seals. As needed. 
Change injection port liner and septum. clip 5-10 cm from front of Daily or as 
pretolumn, ramp GC oven twice to 310 “C. needed. 

Clean source, install new guard column, clean or replace tubing, 
replace bottom seal in injection port, replace o-ring in injection port. 
Swab electron capture (EC) detectors for radioactivity. 

Change Oz traps on gas lines. 

As needed. 

Semi-annually. 

Approx. semi- 
annually. 

Clean autosampler syringe. 

Change injection port liner and septum. 

Approx. monthly. 

Approx. every 100 
injections. 

Sake system, flush injection port, clip guard column, change 

ICP/MS -As 
and Be 

analytical column, change carrier hydrocarbon trap. 
Clean or change air filters, change pump oil. 

As needed. 

Clean torch, replace nebulizer tips, replace pump tubing, replace 
injector, change cones. 

As needed. 

Check mass calibration. 

1 Check sensitivity. 1 Daily. 
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TABLE 11-l 

PREVENTIVE MAINTENANCE FOR LAUCKS LABORATORIES 
ANALYTICAL AND SUPPORT INSTRUMENTS 

NSWC CRANE, CRANE, INDIANA 
PAGE 2 OF 2 

Preventive Maintenance Maintenance 
Frsquency 

Service Intercooler. 

Rinse and clean nebulizer cap and spray chamber. Monthly or as 
needed. 

Clean torch, vacuum filters. H-monthly. 

Profile instrument, examine autosampler tubing and replace as 
needed. 

Daily. 

Empty rinse container, fill rinse water reservoir. As needed. 

Monitor temperature Daily. 

Monitor temperature Daily. 

Certify Class S weights Annually. 
Routine service by outside party Annually. 

Calibrate against NIST thermometer Annually. 
Recertify NIST Thermometer Annual&. 

Check gravimetrically Monthly. 
Clean o-rings As needed. 
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12.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS 

DATA PRECISION, ACCURACY, AND COMPLETENESS 

Compliance with quantitative QC objectives for laboratory accuracy and precision as outlined in Tables 

3-1, 3-2 and 3-3 will be evaluated during data validation (Section 9.0). Compliance with completeness 

objectives for field and laboratory data will be computed. Sections 12.1 and 12.2 present equations to be 

used for computing accuracy and precision values, respectively. Section 12.3 describes the means and 

presents the equation for determining completeness. Section 12.4 addresses the overall data 

assessment process. 

In general, data validation requires that data be evaluated batch-by-batch based on the results of quality 

indicators for the respective batches. Section 12.4 presents additional data quality considerations to be 

evaluated after data validation. These considerations are designed to incorporate data quality factors that 

extend beyond evaluation of the simple quantitative estimators for precision, accuracy and completeness. 

12.1 ACCURACYASSESSMENT 

Sample collection accuracy cannot be evaluated because there is no standard by which to judge such 

accuracy. Instead of a quantitative evaluation of sample collection accuracy, compliance with field SOPS 

as described in Appendix B will be the metric. Background comparisons of data generated by identical 

sampling and analysis methods incorporate similar biases and are expected to be directly comparable 

without any adjustments or compensations. 

Sample analysis accuracy will be assessed through the use of surrogate spikes, MSs, PDSs, LCSs, 

calibration check standards, internal standards and blanks. Blanks will be used to infer the potential for 

positive biases because of contamination. To assure the accuracy of the analytical procedures, prior to 

preparation for analysis at least 1 of every 20 environmental samples will be spiked with known amounts 

of target analytes (I.e., MSs). The spiked samples will be analyzed and the concentrations of each target 

analyte observed in the spiked sample compared to the reported value of the analyte in the unspiked 

sample determines the %R of the analyte. Control charts are plotted by the laboratory for each target 

analyte and kept on matrix- and analyte-specific bases. The %R for a spoked sample is calculated by 

using the following formula: 

“/R = Amount in Spiked Sample-Amount in Sample 
0 x 100 % 

Known Amount Added 
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As discussed in Section 3.2.3, LCSs and surrogate spikes are also analyzed to assess accuracy. The 

%R calculation for LCSs and surrogate spikes is: 

%R = 
ExperimentalConcentration 

Certifiedor Known Concentration 
x 100% 

12.2 PRECISION ASSESSMENT 

As presented in Section 3.1.3, laboratory duplicate samples (for inorganic analyses) and MSD samples 

(for organic analyses) will be prepared and analyzed at a minimum frequency of 1 per every 20 

environmental samples per matrix. As described in Section 3.1.2, field duplicate samples also will be 

collected at a minimum frequency of one per 10 environmental samples per matrix. The RPD between a 

sample or MS (Sample 1) and its duplicate or MSD (Sample 2) is calculated using to the following 

formula: 

RPD = IAmount in Sample 1 -Amount in Sample 4 
x 100% 

0.5 (Amount in Sample 1+ Amount in Sample 2) 

12.3 COMPLETENESS ASSESSMENT 

Completeness for this project will be determined based on the number of sample results for each target 

analyte and each sample type that are usable as determined through data validahon and data 

assessment. Data values rejected during data validation (indicated by an ‘74” flag) will be considered 

unusable unless additional review and documentation by one or more ,technical team members 

demonstrates that the rejection is erroneous. To monitor completeness, the number of usable, valid 

results for each soil type and analyte will be counted and compared to the completeness objectives in 

Sections 3.3.2 and 3.3.3. 

Percent completeness will be calculated using the following equation: 

%Completeness= ( 
(number of valid measurements) 

num er o measurements planned) 
x ,oo% 

b f 
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12.4 DATA ASSESSMENT 

The assessment of data obtained from this investigation is a critical part of determining what the next step 

in data collection and decision making should be. It must be determined if the data are of appropriate 

type, quality, quantity and representativeness to support the project objectives. The effect of the loss of 

data deemed unacceptable for use, for whatever reason, will be evaluated. 

12.4.1 Reconciliation with Data Qualitv Obiectives 

Field data will be examined immediately after generation for errors. Laboratory data will be examined 

upon receipt from the laboratory in a cascading series of evaluations. The frrst step will be a data 

verification and validation as described in Section 9.0. 

After data validation, the data will be reconciled with DQOs to determine whether sufficient data of 

acceptable quality are available for decision making. In addition to the evaluations described in Section 

12.1 through 12.3, a series of inspections and statistical analyses will be performed to estimate several of 

the data set characteristics. The statistical evaluations will include estimates of data distribution 

characteristics and simple summary statistics for target analytes, including the maximum concentration, 

minimum concentration, number of samples exhibiting no detectable analyte, the number of samples 

exhibiting detectable analytes, and the proportion of samples with detectable and undetectable analytes. 

These Inspections and statistical analyses will be designed to: 

. Identify deviations, if any, from the field sampling SOPS (inspection) 

. Identify deviations, if any, from the laboratory analytical SOPS (inspection) 

. Identify deviations, if any, from the QAPP (inspection) 

. Identify deviations, if any, from the data validation process (inspection) 

l Identify and explain the impacts of elevated RLs (inspection) 

. Identify unusable data (i.e., data qualified as “R”) (inspection) 

. Evaluate project assumptions such as “field duplicate RPD > laboratory duplicate RPD” 

(inspection/statistics) 
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. Characterize data set dtstributions (e.g., Shapiro-Wilk W test) (statistics) 

. Identify unanticipated data set characteristics such as a laboratory variance greater than the sampling 

variance (i.e., ANOVA, f-test) (statistics) 

. Identify and evaluate potential data outliers (95% confidence goodness-of:fit test on probability plot 

data). The plotted data will be transformed, if necessary, depending on the observed distribution. 

(statistics) 

l Evaluate adherence to investigation objectives and decision rules (inspection/statistics) 

. Ensure completion of corrective actions (inspection) 

. Evaluate effects of deviations from planned procedures and processes on the interpretation and utility 

of the data (inspection/statistics) 

. Identify the existence of remaining data gaps (inspection/statistics) 

For statistical comparisons and mathematical manipulations, analytes that are not detected at the 

applicable sample-specific RL will be represented by a concentration equal to one-half the sample- 

specific RL. 

Statistical tests for outlier validity will be based on “Procedural Guidance for Statistically Analyzing 

Environmental Background Data” (NFEC, 1998). Potential outliers will be removed if a review of field and 

laboratory documents indicates that the results are true outliers. If no identifiable reason for the outlier 

can be identified, the datum wll not be removed from the data set. 

If necessary, investigation objectives may be revised in anticipation of additional data collection 

12.4.2 Statistical Soil Backaround ComDarisons 

Three-dimensional kriging at a 50% confidence level will be used to establish the initial estimates of the 

extent of contamination, if any. Inspection of the kriged data will be used to determine whether the 

observed trends are sensible in the context of the conceptual site model. If these trends are 

unreasonable, another confidence level may be selected until the kriged results are sensible. Such a 
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need will be based on professtonal judgment, as the concentration gradients cannot be estimated in 

advance of sampling. 

Recognizing that the background analyte concentrations may differ among soil grain sizes. depositional 

environments and sampling depth, the background analyte concentrations compared to kriged 

concentration boundaries will represent, as closely as is reasonable, the distinguishing sample 

characteristics of the soils within the kriged volume. This may entail the use of different soil background 

concentrations for different regions of the kriged volume if the soils differ significantly within the volume. 

An attempt will be made to classify the soil data in a way that provides the greatest chance of detecting 

differences between site and background samples. The soils of this investigation will be classified to the 

same levels of soil differentiation as those of the background investigation. 

Data sets will also be inspected for spatial variations that might qualify the suitability of the data sets for 

use. For example, a general decreasing spatial trend of the concentration of one or more chemicals 

could indicate a spatially related geochemical difference in background concentrations that should be 

considered when using the background data set. 

Professional judgment may play a significant role in these data interpretations because of the potential 

complexity of the data distributions. For example, experienced geologists and chemists may interpret the 

data in terms of fundamental geochemical and chemical principles. The overall objective of the data 

reviews will be to obtain an assessment of the reasonableness of the data sets and to evaluate whether 

project objectives have been achieved. 

The TOM shall bear ultimate responsibility to ensure that data are evaluated in a manner consistent wrth 

project objectives. All data, including statistical outtiers, will be retained as part of the final record even 

though they may not be used in decision making. Data identified as outliers by statistical testing will be 

examined for errors (i.e., mistakes in conversions, transpositions, etc.). Incorrect data will be eliminated 

from the data set if errors or mistakes are the cause for values being outliers. If mistakes or errors are not 

noted following evaluation of the suspect data, they will be included as acceptable values, even if they 

were identified as outliers by the statistical test. 
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13.0 CORRECTIVE ACTION 

Under the TtNUS QA/QC program, it is required that any and all personnel noting conditions adverse to 

quality should report these conditions immediately to the TOM and QAM. These parties, in turn, are 

charged with performing root-cause analyses and implementing appropriate corrective action in a timely 

manner. It is ultimately the responsibility of the QAM to document all findings and corrective actions 

taken and to monitor the effectiveness of the correchve measures performed. A brief summary of 

corrective actions for some specific field and laboratory QC check samples is presented in Section 3.0, 

Table 3-2. 

13.1 FIELD CORRECTIVE ACTION 

Field nonconformances or conditions adverse to quality must be identified and corrected as quickly as 

possible so that work integrity or product quality is not compromised. The need for corrective action may 

arise based on devtations from project plans and procedures, adverse field conditions, or other 

unforeseen circumstances. Corrective action needs may become apparent during the performance of 

daily work tasks or as a consequence of internal or external field audits. 

Corrective action may include resampling and may involve amending previously approved field 

procedures, Minor modifications to field activities, such as the collection of additional samples, will be 

initiated at the discretion of the FOL. subject to onsite approval by NSWC Crane personnel. Major 

modifications, such as the elimination of a sampling point or other situations that affect compliance with or 

achievement of DQOs, must be approved and documented via a Field Task Modification Request 

(FTMR). Approval of the corrective action will be obtained by the U.S. Navy (in conjunction with U.S. EPA 

Region 5 and IDEM). The FOL is responsible for initiating FTMRs. A FTMR will be prepared for all 

deviations from the project plan documents, as applicable. An example of a FTMR is provided in SOP 

CT0 56-4 (Appendix B). Copies of all FTMRs will be maintained with the onsite project planning 

documents and will be olaced in the final evidence file. 

13.2 LABORATORY CORRECTIVE ACTION 

In general, laboratory corrective actions are warranted whenever an out-of-control event or potential out- 

of-control event is noted. The specific corrective action taken depends on the specific analysis and the 

nature of the event. Generally, the following occurrences alert laboratory personnel that corrective action 

may be necessary: 
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. QC data are outside established warning or control limits 

. Method blank analyses yield concentrations of target analytes above acceptable levels 

. Undesirable trends are detected in spike %Rs or in duplicate RPDs 

. There is an unexplained change in compound detection capability 

. Inquiries concerning data quality are received 

. Deficiencies are detected by laboratory QA staff during audits or from PE sample test results 

Any corrective actton taken above the analyst level that cannot be performed immediately at the 

instrument will be documented. Corrective acttons typically are documented for out-of-control situations 

on a Corrective Action Form or an Out-of-Control Event Form. Copies of the forms used by Laucks 

Testing Laboratories, Inc., are included as Appendices 1 and 3 of SOP LTL-1008, which is in Appendix C 

of this QAPP. Further detail describing the system used by Laucks Testing Laboratories, Inc., to identify, 

document, and resolve out-of-control events is provided in SOP LTL-1008. 

Laboratory corrective actions must be documented and included as part of the Final Evidence File. Major 

corrective actions that do not bring DQO-related nonconformances into conformance with project DQOs 

shall be identified to the TtNUS TOM who will advise all levels of project management in accordance with 

Section 14.0 of this QAPP. 

- 

13.3 CORRECTIVE ACTION DURING DATA VALIDATION AND DATA ASSESSMENT 

The need for corrective action may become apparent during data validation, interpretation, or 

presentation activities. The performance of rework (Le., resampling or reanalysis), the institution of a 

change in work procedures, or the provision of additional/refresher training are possible corrective actions 

relevant to data evaluation activities. The TOM will be responsible for approving the implementation of a 

corrective action and ensuring that it is documented appropriately. Analytical data may be qualified 

during data validation to alert data users to the potential that particular analysis results are potentially 

deficient relative to expected performance standards. Such validation practices are described in Section 

9.2. When conducting data assessment for project decision making, a number of situation-dependent 

qualifications on data or decisions are possible. The number of possible situations or conditions 

precludes enumeration of all possible corrective actions, however the approach used to identify and 

impose such qualifications is described in Section 12.4. 
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

CIA reports to management will be provided in four primary formats during the colirse of this investigation: 

data validation reports, reports summarizing accomplishments and QAKIC issues during the field 

investigation, project-wide progress reports, and laboratory QA reports. The frequencies of report 

generation, report content, report preparer, and report recipient(s) are summarized in Table 14-i. 

Data validation reports will address all major and minor laboratory noncompliances as well as noted 

sample matrix effects. In the event that major problems occur with the analytical laboratory (e.g., 

repeated or extreme holding time exceedances or calibration noncompliances, etc.), the Data Validation 

Manager will notify the TOM, QAM, Program Manager, Technical Coordinator, and Laboratory Services 

Coordinator. Such notifications (if necessary) are typically provided via internal memoranda and are 

placed in the project file. These reports contain a summary of the noncompliance, a synopsis of the 

impact on individual projects, and recommendations regarding corrective action and compensation 

adjustments, Corrective actions for major noncompliances are initiated at the program level. 

The FOL will provide the TOM with daily oral field progress reports during the course of the sampling 

event. These reports will explain accomplishments, deviations from the QAPP, upcoming activities, and a 

QA summary. The TOM provides a monthly progress report to the Navy which addresses the project 

budget, schedule, accomplishments, planned activities, and QAIQC issues and intended corrective 

actions. 

The subcontracted analytical laboratories will provide a QA report to TtNUS if QC limits are updated or if 

other significant plan deviations resulted from unanticipated circumstances. Because IDLslRLs, as 

applicable, will be included in the analytical data packages for NSWC Crane samples, it IS not necessary 

for the laboratories to include updated IDLs/RLs in their QA reports unless the updates result in RLs 

which exceed RBTLs. 
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TABLE 14-1 

SUMMARY OF REPORTS 
~swc CRANE, CRANE, INDIANA 

SDG = Sample Delivery Group 
TOM = Task Order Manager 
QAM = QuaMy Assurance Manager 
RL = Reporting Lmt 
FOL = held Operations Leader 

RBPOrt 

Data Validation 

Rl3POrt 

Major Analysis 

Problem 
ldentlflcation 

Report (Internal 

memorandum) 

Prqect Monthly 
Progress Report 

Field Progress 
RepOtiS 

Laboratory QA 
R?prt 

Frequency of 
COlttent Preparer S”bmfnaf Recipient(s) 

All major and minor laboratory Data Validation Per SDG TOM, prqect IlIe 

noncompliances as well as noted Manager or 

sample matrix effects designee 

Notiflcatlon of persistent or majOr Data Validation When persistent TOM, QAM. Program 

problems with analytical laboratory Manager or analysis problems are Manager, Technical 

performance. Summary of the designee detected Cwrd,“ator. 

noncomplww3(s). a synopsis of Laboratory Services 

the ,mpact on the project. and Coordinator. project file 

recommendations regarding 

corrective actnn and 
compensation adjustments 

Summary of the pro@ budget, TOM Monthly for duration Nay. project file 

schedule, accomplishments, Of prqect 

planned activities, and QNQC 

issues and intended corrective 

actions. 

Explain accomplishments. FOL Daily, oral. dung the TOM 

deviations from the FSP. COurSe of sampling 

upcommg act,v,tles. and a QA 

summary. 

Summary of updated QC limits or Laucks Testing When OC limits are TtNUS. project file; 

significant devlatons from planned Laboratories, Inc. updated or when U.S EPA Region 5, if 

activitiesiperformance. other signlflcant plan changes in RLs cause 

deviations result from them to exceed RBTLs 

unanticipated or 11 QAPP deviations 

circumstances Impact DQOs 
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DETAILED DISCUSSION OF CURRENT ORR & DR STATUS 

The current status with regard to completing the Soils Resource Conservation and Recovery Act (RCRA) 

(RFI) requirement is the result of a long chain of events (described below) leading to a focused fist of 

target anafytes in soils at the ORR and the deferral of actions at the DR Navy. To understand how the list 

of parameters for soils was developed and subsequently narrowed down and why action at the DR Navy 

was deferred, it is necessary to understand what steps have been completed and the order in which they 

were implemented. Figure A-l depicts these major events in chronological order. Some of these events 

relate to ground water investigations, which were useful for the interpretation of soils contamination. 

Subsections labeled “ID1 through ID16 (ID = Task Identification) refer to the Task Name shown in Figure 

A-l. 

ID1 SOIL SAMPLING FOR PHASE II RFI - ORR (USACEWES) 

The United States Army Corps of Engineers Waterways Experiment Station (USACEWES) conducted an 

RFI soil investigation at the ORR. Soil samples were obtained from thirteen (13) test borings in August of 

1990 for physical characterization and chemical pollutant identification. Soil samples were taken from 

specific layers within the borings; 0.2 -0.5 feet bgs, 3-6 feet bgs, 12-18 feet bgs, 18-24 feet bgs, and 

within 6 feet of the ground water table. These samples were analyzed by the USACE laboratory for 

explosives, inorganics, volatile and semivolatile organics. Soil contamrnation was found and reported. 

ID2 ORR SOILS PHASE II RFI DRAFT REPORT (USACEWES) 

The Draft RFI Phase II Soils Report for the ORR was issued in April 1991 (this report did not include any 

part of SWMU 6 - DR). The concluding two sentences of the Executive Summary state “No RFI Phase Ill 

Soils study is needed at the Old Rifle Range. The remediation of the soils in the burn pits should be 

included as part of the closure plan for the Old Rifle Range burning unit.” (UASCEWES, 1991). Based on 

review of available information, this Draft RFI Phase II Soils Report for the ORR appears not to have 

been finalized. 

ID3 DRAFT CCCRA WORK PLAN FOR ORR, DR & ABG -JUNE 1993 

Rust Environment & Infrastructure (RE&I) as a subcontractor to Brown & Root Environmental (B&RE is 

the predecessor of TtNUS) prepared a Draft Current Contamination Conditions Risk Assessment 

(CCCRA) Work Plan in June of 1993. This Work Plan addressed the sampling and risk assessment 
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needs for the Ammunition Burning Grounds (ABG), ORR, and DEMO. Prior to this, although the ABG 

and ORR had been investigated, soil sampling and analyses had not been conducted at the DEMO. 

ID4 FINAL CCCRA WORK PLAN JULY 1995 @E&I) 

RE&I, as a subcontractor to B&RE, prepared the Final CCCRA Work Plan in July of 1995. This Work 

Plan addressed comments received from the U.S. EPA on the draft CCCRA. No additional soils sampling 

had been conducted at the ORR or DEMO since the draft version of the Work Plan was prepared 

(described in Section 103). More data was required to complete the Final CCCRA. 

ID5 ORR AND DR SAMPLING - AUGUST 1995 (RE&I) 

RE&I implemented the provisions of the 1995 CCCRA Work Plan and collected the data required for the 

CCCRA. Six surface soil samples (O-2’ bgs) were collected and analyzed for inorganics, semivolatile 

organics, and explosives. 

At the time the CCCRA Work Plan was prepared, there had been no soil investigation conducted at the 

DEMO. REBI recommended that eight (6) surface soil composite samples (O-2 feet bgs) be taken from 

the Army Demolition Area (DR Army) and three surface soil composite samples be taken from the Navy 

Demolition Area (DR Navy). In addition, three background surface soil samples were recommended. All 

14 soil samples were taken in 1995 and analyzed by Southwest Laboratories for explosives, inorganics 

and semivolatile organics. 

ID6 DRAFT RFI FOR GROUND WATER SWMU 6&7 NOVEMBER 1995 (USACEWES) 

This document addresses ground water investigations at SWMUs 6&7 from November 1969 to December 

1992. These studies become relevant to the DR Navy soil investigation outlined in this QAPP with regard 

to the manganese hot spot. The purpose was to determine the presence or absence, the nature, the rate 

and extent of migration, and the concentrations of hazardous constituents that may have been released 

into ground water from activities conducted at the DEMO and the ORR. 

Conclusions presented in the draft report were that metals, cyanides, sulfides, and nitrates were detected 

in significant and verifiable quantities in monitoring wells at the DEMO. A localized area at the DR Navy 

exhibited significantly elevated concentrations of some metals and was referred to as a ground water hot 

spot. Organics other than explosives were not present in significant or verifiable quantities in three 

rounds of sampling and analysis of ground water from monitoring wells at the DR and ORR. 
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ID7 EPA DATA VALIDATION MEMO FOR ORR, DR & ABG - 1997 

Following preparation of the CCCRA Work Plan, one of the first tasks conducted by RE&I was a trend 

analysis of the data collected to that date. As part of this effort it was discovered that very little of the 

analytical data had undergone a data validation effort of sufficient rigor to produce results that meet the 

minimum data usability standards for risk assessment purposes. This issue was brought to the attention 

of U.S. EPA Region 5, whereupon a relatively detailed review of select datasets from each laboratory was 

performed by U.S. EPA Region 5 and their contractor (A.T. Keamey) (US. EPA, 1997). 

Based on the data validation memorandum issued by U.S. EPA Region 5 (U.S. EPA, 1997) all of the 

non-explosive soils data at the ORR from the Corps of Engineers laboratory were rejected because of 

incomplete QC documentation. With respect to this environmental medium, the remaining database for 

soil at the ORR consisted of the 1990 explosives data by the Corps of Engineers laboratory (43 surface 

and subsurface soil samples) and the six surface soil samples collected by RE&I in 1995. The Corps of 

Engineers did not collect any soil samples at the DR Navy. 

Based on the data validation memorandum issued by U.S. EPA Region 5 (U.S. EPA, 1997), all 

of the analytical data for soils at the DEMO were valid and therefore acceptable for use in the 

CCCRA. 

ID9 ORR FOLLOWUP SAMPLING 1997 (RE&I) 

Based on RE&l’s assessment of the valid data remaining after the U.S. EPA Region 5’s review, five 

additional samples were proposed for collection at the ORR to complete the database for risk 

assessment. These samples were collected and made pan of the complete analytical database for the 

Risk Assessment. 

ID9 DRAFT CURRENT CONTAMINATION CONDITIONS RISK ASSESSMENT REPORT 

NOVEMBER 1997 

Based on all of the data collected as previously described (less the rejected data), RE&I prepared the 

draft Current Contamination Conditions Risk Assessment Report (B&RE, 1997). The chemicals of 

concern (COCs) and footnotes indicating the critical pathway by SWMU were as follows: 

I Chemical of Concern ORR, DR Navy, DR Army, 
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’ Based on ingestion of ground water 

’ Based on ingestion of beef and milk 

3 Based on dermal contact wtth ground water 

ID10 SITE VISIT FOR PHASE III SOILS RFI - MARCH 1996 (TtNUS) 

A site visit was conducted on March 4. 1998 for the purpose of identifying information needed to complete 

the RFI Work Plan for soils at SWMU 6 (DR Navy) and SWMU 7 (ORR). At the time of this visit, both the 

Ground Water RFI and CCCRA were in draff form, identifying areas of ground water contamination, 

critical pathways, receptors, and chemicals of concern. 

Highlights of the visit by SWMU are described in the following paragraphs. 

SWMU 6 - Demolition Ranae 

Information Review and Site Reconnaissance 

Prior to conductcng the site reconnaissance, and as part of work plan preparation (see ID13), aerial 

photographs of the DEMO dated 8-l-48 were reviewed. Other than the chemical data collected by RE&I 

- 
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in 1995, no historical chemical (analytical) data could be found. The pre-1995 data for SWMU 6 was 

primarily geotechnical data (Dunbar, 1982), which consisted of soil classifications, grain-size distribution, 

etc. 

The team conducted a walk-over at the northern end of the DR Army (south ridge) site. The general 

locations of the background soil samples collected by RE&I were noted. The team then walked to the DR 

Navy (east ridge) site. This area is not used at the same frequency as the south ridge, however it is still 

active. The issue associated with this site is that there is an apparent contamination hot spot based on 

previous analysis of ground water data (manganese). Data needs are presented in the following 

paragraphs. 

Soil Data Needs 

It was confirmed by the Environmental Site Manager (ESM) that the primary focus of soil investigation at 

SWMU 6 is to better define the manganese hot spot at the DR Navy. A secondary focus was to evaluate 

the need for additional background data. However, the Base-Wide Background Soil Investigation 

currently underway should generate data suffictent for comparative purposes. It was acknowledged that 

additional data needs may also arise after a more detailed review of the aerial photos was completed. 

SWMU 7 - Old Rifle Ranqe 

Information Review and Site Reconnaissance 

Prior to conducting the site reconnaissance, aerial photographs dated 8-1-48 were reviewed to examine 

past rifle (and pistol) range operations and the potential for range activities just north of the current ORR. 

During the initial project teleconference, it was agreed that there may have been range activities 

conducted just north (and across the stream of the “maintained” area) of the current ORR. This recently 

identified area is commonly referred to as the Old Pistol Range (OPR). To date, no environmental 

samples have been collected for laboratory analyses from the OPR. 

During the site reconnaissance, the team parked at the north end of the ORR and walked down into the 

hollow at the entrance to the OPR. This area had the remnants of a small wooden structure (possibly a 

shooting enclosure), approximately three 55-gallon drums (probably used for spent cartridges or other 

refuse) and DANGER signs delineating the presence of a pistol range. A backstop consisting of 

mounded earth and metal target holders used to accumulate fired projectiles had been constructed 

roughly 100 yards upstream of the apparent location of the firing line. Additionally, it appeared that firing 
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took place into the side of the hill to the west of the firing line. Data needs are presented in the following 

paragraphs. 

Soil Data Needs 

It was confirmed by the ESM that soil data are needed to characterize potential contamination in the soils 

of the OPR backstop, the hillside to the west of the pistol range firing line, soils close to the 55-gallon 

drums, and the upper reaches of the hillside behind the final concrete-reinforced backstop/target 

mechanism located on the south end of the rifle range. Also, additional soil samples may be needed on, 

and at the base of the berms in the main area of the range. Additional background samples also need to 

be obtained for the ORR and upgradient from the OPR for comparison with site chemical concentrations 

to evaluate exceedances of background concentrations. The Base-Wide Background Soil Investigation 

currently underway should generate data sufficient for comparative purposes. 

ID1 1 FINAL RFI FOR GROUND WATER SWMU 6&7 JUNE 1996 (USACEWES) 

This was the final version of the document prepared to address ground water investigations at SWMUs 

6&7 from November 1989 to December 1992. 

Conclusions presented in the final version with regard to the DR were identical to those presented in the 

draft report. Metals, cyanides, sulfides, and nitrates were detected in significant and verifiable quantities 

in monitoring wells at the DEMO. Organics other than explosives were not present in significant or 

verifiable quantities in three rounds of sampling and analysis of ground water from monitoring wells at the 

DR and ORR. 

ID12 FINAL CURRENT CONTAMINATION CONDITIONS RISK ASSESSMENT REPORT 

FEBRUARY 1999 

Following incorporation of U.S. EPA Region 5 comments, RE&I prepared the final Current Contamination 

Conditions Risk Assessment Report (TtNUS, 1999a). The COCs and critical pathways with regard to the 

two SWMUs in this Work Plan were identical to those identified in the draft CCCRA Report (see ID9). 
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ID13 DRAFT SECTION 1 FOR SOILS RFI QAPP SUBMIlTED TO U.S. EPA APRIL 23, 1999 

(TtNUS) 

Following the issuance of the final CCCRA and the confirmation that COCs for these SWMUs ware 

identified, the pre-QAPP process with U.S. EPA Region 5 for the soils RFI was initiated by phone. 

TtNUS prepared the draft Section 1 of the Soil RFI QAPP, which included a review of what had been 

conducted to date on the project, the regulatory scenario, historical data issues, the CCCRA, and other 

facts pertinent to data quality objective (DQO) development. The draft Section 1 was submitted on 

April 23, 1999 to the US. EPA Region 5 and Navy representatives, and was used as a point of discussion 

during the pre-QAPP teleconference. 

ID14 PRE-QAPP TELECONFERENCE WITH U.S. EPA TO DISCUSS DRAFT SECTION 1 MAY 4, 

1999 

Prior to constructing the QAPP, U.S. EPA Region 5 requires that Section 1 of this document be prepared 

and reviewed by the agency. This allows an opportunity for the agency to refine and agree to the .DQOs 

prior to the generation of the draft document. 

Section 1 of this QAPP was prepared and submitted to the U.S. EPA Region 5. A pre-QAPP 

teleconference was held on May 4, 1999 to discuss the draft Section 1 of the RFI QAPP (US. EPA, 

1999). 

The primary outcome of the teleconference was a consensus that the 14 COCs as identified in the 

CCCRA would be the only chemical parameters evaluated as part of this RFI. U.S. EPA indicated that all 

concerns regarding other contaminants had been addressed by virtue of the completed CCCRA 

conducted by RE&I. Another significant outcome was consensus that the Navy would be responsible for 

deciding whether interim remedial measures would be warranted at the DR Navy based on the results of 

the Phase Ill RFI. A final outcome was agreement that no additional data collection is necessary at the 

DR Army. 

Specific conclusions for each site were as follows: 

The COCs reported In the CCCRA (TtNUS, 1999a) for SWMUs 6 and 7 were narrowed down per site as 

shown In the table that follows. The DR Army area is not included because U.S. EPA indicated they were 
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satisfied that they had all of the soils results needed at this time. The primary COC at SWMU 6 is 

manganese because it is associated with the hot spot issue. 

Chemical of Concern ORR, DR Navy, 
SWMU 7 SWMU 6 

Metals 

Aluminum 
Arsenic 

X 

X X 

Beryllium 

fanese 

X X 

X XV) 

Nickel ~~ 

1 Eneraetics 

2,4,6-Trinitrotoluene 
2,6Dinitrotoulene 

RDX 
Polvcvclic Aromatic Hvdrocarbons 

X 

X 

X X 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 

Indeno(l,2,3cd)pyrene 
Organochlorine Pesticides 

Heptachlor Epoxide 

1 Manganese is the primary COC with regard to the hot spot issue 

SWMU 6 - Demolition Ranqe 

Extent of contamination at SWMU 6 is not an issue as it has been addressed satisfactorily by other 

activities, including previous sampling and the completed CCCRA. The only outstanding issue at SWMU 

6 is further characterization of the manganese hot spot. TtNUS was assigned the responsibility of 

evaluating the ground water data for wells near the alleged hot spot and making recommendations for 

additional investigation. It was suggested that this should include developing the wells in question prior to 

identifying soil sample locations (if needed). 
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SWMU 7 - 6ld Rifle Ranqe 

Extent of contamination is a primary issue at the ORR and, more specifically, at the portion of the SWMU 

that has recently been identified as having pistol shooting operations (the OPR located to the north of the 

ORR proper). The QAPP will address this issue. 

ID15 EPA APPROVAL OF USACEWES FINAL RF1 FOR GROUND WATER SWMU 6&7 JUNE 6, 

1999 

U.S. EPA Region 5 approved the RFI for Ground Water at SWMU 6&7. U.S. EPA Region 5 restated 

(U.S. EPA, 1999) the DR Navy metals contamination conclusion in the approval letter and indicated that 

“the U.S. Navy recently proposed an investigation to define the accuracy of these findings, and to 

delineate the hot spot if confirmed at the Demolition Range.” With regard to the ORR, the approval letter 

goes on to state, “They (the US Navy) are planning an RFI for soil at the backstop areas which were not 

previously investigated since they were considered ‘inactive ranges’.” This Phase Ill Soil RFI QAPP 

addresses the proposed soil investigations in both of these areas. 

ID16 MANGANESE HOT SPOT ISSUE PAPER - AUGUST 11,1999 (TtNUS) 

As requested in the May 4, 1999 teleconference with EPA, TtNUS performed an evaluation of ground 

water analytical results at the DEMO (SWMU 6). Previous results indicated the presence of elevated 

concentrations of some metals in the Navy Explosive Ordnance Disposal (EOD) area (DR Navy). The 

TtNUS evaluation was performed to confirm the accuracy of these findings and to delineate this localized 

area of contamination (referred to as the manganese hot spot). 

Ground water samples collected from wells screened within the Upper Pennsylvanian-age aquifer in the 

Navy EOD area of the DEMO showed elevated concentrations of various metals. Unusually high 

concentrations of vanadium, cadmium, beryllium, zinc, nickel, aluminum, arsenic, manganese, cobalt, 

iron, and magnesium occurred in three shallow wells monitoring the Pennsylvanian-age rocks. Three 

wells within this area, namely 06-06, 06-07, and 06-12, are within 300 feet of each other and exhibit 

consistently elevated concentrations of these metals. This indicates that the uppermost ground water in 

that isolated area is being contaminated by a local source. Low pH (high acidity) and high conductivity 

accompany the anomalously high levels of metals. Murphy and Wade (1996) wtth the USACEWES 

suggested that additional sampling of surface and shallow soils and continued monitoring of these wells 

was necessary to confirm contamination and to delineate its source. 
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Based on the TtNUS evaluation of the ground water hot spot issue and discussions with Base personnel, 

the USACEWES, representatives of the U.S. EPA, and Southdiv representatives for NSWC Crane, 

numerous activities were proposed as part of the Hot Spot Letter Repoti (TtNUS, 1999b). The following 

is a summary of the stated investigative needs at that time with regard to the hot spot issue. 

l Wells 06-06, 06-07, 06-12, 06CO1 P3 and 06-01A should be redeveloped and resampled for the five 

DR Navy COC metals (manganese, aluminum, arsenic, nickel, and beryllium). 

. Standard water quality parameters should be collected including temperature, pH, specific 

conductance, and turbidity. 

. Ground water samples should be collected using low-flow sampling techniques. 

. Samples should be collected for unfiltered laboratory analyses 
. 

. Results should be statistically analyzed and compared to appropriate screening levels. 

- 
. If elevated concentrations of metals are detected in these samples, a geophysical survey should be 

considered in the immediate area of the elevated metals to determine if a local source of 

contamination is indicated in the shallow subsurface. Pending the results of this survey, additional 

delineation should be considered and soil borings may be installed to confirm the source area. 

ID17 DRAFT SWMU 6 & 7 PHASE III SOILS RFI OAPP SUBMfRED - FEBRUARY 23,200O 

(TtNUS) 

Following preparation and review by the Navy, TtNUS finalized and submitted the Draft SWMU 6 & 7 

Phase Ill Soils RFI QAPP for review by US EPA Region 5. 

ID18 EPA COMMENTS ON THE DRAFT SWMU 6 & 7 PHASE Ill SOILS RFI QAPP - APRIL 20, 

2000 

EPA reviewed and provided comments on the Draft SWMU 6 & 7 Phase Ill Soils RFI QAPP. Many of the 

comments related to the statistical basis for determining the potential manganese hot spot at SWMU 6. A 

total of 21 comments were prepared by EPA requesting clarifications of certain issues and other editorial 

comments. 
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ID19 RESPONSE TO COMMENTS ON THE DRAFT SWMU 6 & 7 PHASE III SOILS RFI QAPP - 

JUNE 6,200O 

TtNlJS prepared responses for each comment, which were reviewed by the Navy and then forwarded to 

EPA. 

ID20 RESPONSE TO COMMENTS TELECONFERENCE WITH EPA ON THE DRAFT SWMU 6 & 

7 PHASE Ill SOILS RFI QAPP - JUNE 27,200O 

Following EPA’s review of the responses to comments, EPA along with IDEM requested that a 

teleconference be held on June 27,200O to discuss certain issues. Because this teleconference was 

critical to the EPA’s final decision regarding required actions at SWMU 6, a detailed summary is provided 

below. 

The following organizations and representatives were in attendance: 

NSWC Crane - Mr. Tom Brent 

State of Indiana (IDEM) - Mr. Doug Griffin 

EPA Reaion 5 - Mr. Peter Ramanauskas and Dr. Arthur Lubin 

Tetra Tech NUS (TtNUS) Dr. Roger Clark; Mr. Mark Francis; Dr. Tom Johnston; and Mr. Brian Lewis 

. IDEM questioned if kriging was being done in support of risk assessment. TtNUS affirmed that the 

risk assessment on the DRNavy had already been performed so this investigation did not include a 

risk assessment. 

. IDEM asked why the nature and extent of manganese contamination hadn’t been determined during 

risk assessment. TtNUS explained that manganese was identified as a COC in the risk assessment. 

Carol Witt-Smith (previous EPA regulator) had suggested a possible manganese ‘hot spot’ based on 

high groundwater concentrations at the site. 

. TtNUS stated within the Draft Work Plan that they planned on resampling the groundwater wells to 

determine whether evidence for a hot spot exists now, then placing a grid with no more than 25 soil 

sampling locations near the groundwater wells that are statistically higher than upgradient. Krigrng of 

soil data would then be used to determine the ‘hot spot’ boundary. IDEM asserted that it must first be 

determined how big of a ‘hot spot’ was being looked for and what would be done if one was found - 

before deciding on the sampling strategy. 
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. The basis for determining the number of samples required to detect a hot spot in DRNavy soils was 

discussed. The group agreed that no one knew the size of the hot spot or whether the hot spot has a 

diffuse boundary. NSWC indicated that the “hot spot” could be a localized region of elevated 

background or it could be a bomb casing of some soft. IDEM explained the difficulty in trying to 

estimate the number of soil samples required for locating a hot spot in an area of unknown size when 

the ground water data are not yet available from the DRNavy wells. EPA acknowledged that the 

number of samples required to find a hot spot with a well-defined boundary could approach 500,000, 

which was an unrealistic number of samples. Ultimately, TtNUS’ proposition to collect samples at up 

to 25 locations was not disputed. 

. TtNUS consulted the risk assessment report and determined that the pertinent risk receptors for the 

DRNavy were through groundwater consumption and that hazard indices (HI) values were 5 to 16. 

IDEM maintained that because closure wouldn’t occur for - 50 years and that ongoing operations at 

the facility may cause additional contamination, institutional controls to restrict access to the 

groundwater should be implemented on the subpart X permit until the closure plan takes place. It 

was suggested that groundwater samples would be taken to determine if manganese is present 

above upgradient levels. IDEM agreed that this would probably be a good strategy to follow. If so. 

institutional controls would be implemented and action would be deferred until closure. 

. IDEM asserted that the HI values ranging from 5 to 16 were significant. However TtNUS also advised 

IDEM that operations were not scheduled to cease for at least another 50 years. IDEM felt that 

quantifying the groundwater manganese concentrations was warranted, but that actions to be taken 

might be tempered by the realism of whether groundwater would actually be consumed at this 

location. 

. EPA agreed to look at the permit to determine whether the DFlNavy “remediation” (if required) could 

be handled as part of the closure plan for the Subpart X permit for the DR (which includes the 

DRArmy and DRNavy). It was suggested that TINUS would collect the recommended groundwater 

samples to determine whether there appeared to be a hot spot in groundwater. If EPA’s 

determination on the permit indicated that the DRNavy can be covered under the closure plan, any 

actions with regard to manganese hot spot remediation would probably be addressed when the 

facility closes. If EPA’s determination on the permit indicated that the DRNavy cannot be covered 

under the closure plan, any actions with regard to manganese hot spot remediation would have to be 

controlled by EPA and IDEM at that time. 
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. For the DRNavy area only, TtNUS asked if the soil sampling portions of the Work Plan would need to 

be removed and IDEM indicated that EPA might be able to “conditionally approve” the document 

excluding all soil sampling sections. Final disposition regarding this matter would be discussed 

following the determination by EPA regarding closure applicability for the DRNavy. 

. The State questioned the use of the “20x” rule when comparing total analysis data to TCLP limits. 

TtNUS explained the use and volunteered to include more explanation in the text of the QAPP. 

. Action items for the teleconference included: EPA - review Crane permit to determine whether 

DRNavy is covered by the subpart X permit; TtNUS - add justification for using the “20x” rule on 

TCLP limit comparisons for determining nature of IDW. 

ID21 EPA DECISION TO REMOVE SWMU 6 FROM THE PHASE Ill SOILS RFI QAPP - 

SEPTEMBER 20,200O 

NSWC Crane received a letter from EPA with a decision regarding SWMU 6. The following paraphrases 

the critical elements of EPA’s decision: 

The Navy may disregard all sections in the Draft Solid Waste Management Unit (SWMU) 6 8 7 Phase III 

Soils RCRA Facility Investigation (RFI) Quality Assurance Prolect Plan (OAPP) dated Februay 2000 that 

relate to the ground water sampling at SWMU #6. The purpose of Its inclusion m the RFI was to investigate 

the presence of a potential manganese “hot spot” in the solIs of the Demolition Range (DR) Navy. 

The Demolltlon Range (SWMU #6) is a regulated open detonation unit under the RCRA Subpart X permit 

issued in November 1999. This umt has been subdivided into the DR Army and the DR Navy. It has also 

been designated as SWMU #6 and has been undergomg corrective action investigations. 

AS pari of the work involved in permitting the unit, the DR underwent a risk assessment along wth the other 

open burning/open detonation units at NSWC (I.&, AmmunItion Burning Grounds and Old Rifle Range). The 

risk assessment identified risks from two aquifers at the DR. The constituents of concern were identified as: 

Aluminum, Arsemc, Beryllium, Manganese, Nickel, and RDX. No risks were identified in the OR SOIIS. 

A conference call was held on June 27, 2000 between the Navy, Tetra Tech NUS, Inc., the Indiana 

Department of Environmental Management, and the USEPA to discuss the draft RFI QAPP developed for 

SWMUs 6 & 7. A question arose as to the practical benefits of the manganese “hot spot” study at the DR 

Navy at this time because soils were not idenhfied as a risk driver In the risk assessment. SOIIS 
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contamination at the DR Navy can be addressed via the RCRA Subpart X permit at unit closure. The DR 

unit is a permitted open detonation unit with an esbmated closure date of 2015. 

Because the risk assessment identified groundwater as the sole risk pathway at the DR. groundwater is 

being monitored under the Subpart X penit and groundwater use has been restricted. The groundwater 

use restriction eliminates the risk pathway of groundwater mgestion. The Navy is rebuired to perform semi- 

annual RCRA Subpart F groundwater detection monitoring at the DR under the permit. The groundwater 

wells used in the risk assessment study done at the DR are being monitored under the Subpart X permit. 

Although wells having elevated manganese levels specific to the DR Navy that were identified through 

previous RFI work are not part of the DR point-of-compliance well network, the DR Navy is located within the 

point-of-compliance. Previous RFI investigations indicate that groundwater seeping from the DR Navy 

would be collected by the NPDES permitted sedimentation ponds around the penmeter of the DR or, 

because the aquifer underlying the DR Navy is discontinuous, migrate downward through fractures in the 

bedrock to be intercepted by the point-of-compliance wefts. 

It is the recommendation of this office that the proposed manganese “hot spot” study may be deferred until 

closure of the DR, if required at that time. The Navy should remove all reference to the groundwater 

sampling at SWMU #6 and may proceed with revision of the RFI QAPP to address the Old Rrfle Range 

(SWMU #7). The Navy will need to add Aluminum to the groundwater monitoring program currently in place 

at the DR. By way of this letter, it is understood that all sections of the RFI QAPP pertaining to the DR will be 

disregarded and remediation at the DR will be addressed under unit closure or if groundwater monitoring 

detects contaminant migration requiring corrective action under the Subpart X permit. 

Preparation of this QAPP (final version) concludes the chronology as of the date of this writing. 
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STANDARD OPERATING PROCEDURE 

NUMBER CT0 56-1 

BOREHOLE ADVANCEMENT AND SOIL SAMPLING USING A HAND AUGER OR GEOPROBEO 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to describe the procedures for 

advancement and soil sampling using a hand auger or GeoprobeO for the Phase 3 Soil RFI for SWMU 

7, NSWC Crane. 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Non-latex Gloves 

Cotton Gloves 

Writing Utensil 

Boring Log Sheets: A copy of this form is included in Appendix f3, SOP CT0 56-4. 

Soil Sample Log Sheets: A copy of this form is included in Appendix f3, SOP CT0 56-4. 

Complete Hand Auger Assembly (starnless steel bucket bits, a series of extension rods (available in 2’, 3, 

4’ and 5’ lengths, and a “T” cross handle). 

GeoprobeO or Equivalent DPT Equipment 

GeoprobeO Sampling Kit 

Stainless-steel Mixing Bowls 

Disposable Plastic Trowel or Stainless-steel Trowel 

Required Sample Containers with Labels, Tags and Appropriate Preservative: A copy of sample 

sample labels and tags are included in Appendix B, SOP CT0 56-4. All sample containers for analysis 

by fixed-base laboratories will be supplied and deemed certified clean by the laboratory. 

Required Decontamination Materials 

3.0 PROCEDURES FOR ADVANCEMENT OF BOREHOLE AND SOIL SAMPLING USING A HAND- 

HELD BUCKET AUGER 

3.1 Clear the area to be sampled of any surface debris (herbaceous vegetation, twigs, rocks, litter, etc.). 

- 



3.2 Don non-latex and/or cotton gloves and attach a properly decontaminated bucket bit to a clean 

extension rod and further attach the cross handle to the extension rod. 

3.3 Begin augering by turning the ‘7” handle in a clock-wise fashion, thus turning the auger bit until the 

bucket bit is advanced approximately 6 inches into the soil. Add additional rod extensions as 

necessary to reach the desired depth. 

3.4 After reaching the desired depth, slowly and carefully withdraw the bucket from the borehole. 

3.5 Discard the top of core (approximately I”), which represents any loose material collected by the 

bucket bit before penetrating the desired sample depth. 

3.6 Utilizing the hand trowel remove the sample material from bucket bit into a properly decontaminated 

stalnless-steel mixing bowl. 

3.7 Log the recovered sample on the Boring Log Sheet (provided in Appendix 6, SOP CT0 56-4). 

3.8 Return the same bucket auger into the borehole and turn the auger as stated in step 3.3, advancing 

the auger bit an additional 6 inches into the soil (totaling 1 foot). 

3.9 After reaching the desired depth, slowly and carefully withdraw the bucket from the borehole. 

3.10 Discard the top of core (approximately l”), which represents any loose material collected by the 

bucket bit before penetrating the desired sample depth. 

3.11 Utilizing the hand trowel remove sample material from bucket bit into the same stainless-steel mixing 

bowl mentioned in step 3.6. 

3.12 Log the recovered sample on the Boring Log Sheet (provided in Appendix B, SOP CT0 56-4) 

3.13 Carefully remove gravel, vegetation, roots, twigs, litter, etc. from the sample. 

3.14 Composite sample, If required. After completing steps 3.1 through 3.13 above, move to the next 

borehole location that will make-up the composite sample and repeat steps 3.1 through 3.13. Note: a 

composite sample exists as a combination of more than one sample at various locattons and/or depths 



and times, and are not to be collected for volatile organic analysis. After all samples to be composited 

have been collected, mix equal volumes of soil from each of the aliquots and continue with step 3.15. 

3.15 Using a disposable plastic trowel or decontaminated stainless-steel trowel, thoroughly mix 

(homogenize) the sample material (which now contains a i-foot interval of sample) in the mixing bowl 

and fill the appropriate sample bottle(s). 

3.16 Fill out a Soil Sample Log Sheet (found in Appendix 8, SOP CT0 56-4) and sample labels and tags 

(according to SOPS CT0 56-5 and CT0 56-10) making sure that the appropriate fields are filled out 

completely and legibly and affix them to the sample bottle. 

3.17 Proceed with handling each sample container as outlined in SOPS CT0 56-2 and CT0 56-3 

3.18 Repeat step steps 3.2 through 3.16 for each i-foot interval until one of the following conditions have 

been met. If one of these conditions holds true, the borehole is complete and abandonment 

procedures outlined in Section 4.10 of the QAPP can begin. 

1) The planned depth below ground surface as described in Table 4-1 of the QAPP has been 

reached; 

- 

2) The saturated zone is encountered; 

3) Bedrock or weathered bedrock is encountered; or 

4) Advancement refusal is met by the hand auger. 

3.19 Excess soil from hand augering operations produced during soil sampling will be returned to the 

bore hole to the extent possible with the remainder to be placed close to where it was collected and 

raked into the surface as described in Section 4.10 of the QAPP. 

3.20 Decontaminate any sampling equipment as described rn SOP CT0 56-9 

3.21 Repeat steps 3.4 through 3.17 for each sample location until all samples have been taken. 

4.0 BOREHOLE ADVANCEMENT AND SOIL SAMPLING USING A GEOPROBEO 

At locations where the required penetration can not be reached using the hand auger, Direct Push 

Technology (DPT) will be employed to collect the sample. DPT refers to sampling tools and sensors that 

are driven directly into the ground without the use of conventional drilling equipment. DPT typically utilizes 

hydraulic pressure and/or percussion hammers to advance the sampling tools. It is assumed that this 



method of sample collection will be required only at a limited number of locations where the required 

sample depths can not be reached manually using a hand auger. 

GeoprobeO is a manufacturer of a hydraulically-powered, percussion/probing machines utilizing DPT to 

collect subsurface environmental samples. 

4.1 Drive macrocore samplers (lined with acetate) fitted with detachable 4-foot steel drive points into the 

ground using hydraulic pressure. 

4.2 Retract the sampler from the borehole and remove the 4-foot sample from the hole. 

4.3 Attach the metal trough from the Geoprobe Q Sampling Kit firmly to the tail gate of a vehicle. If a 

vehicle with a tail gate is not available, secure the trough on another suitable surface. 

4.4 Place the acetate liner containing the soils in the trough 

4.5 While wearing cut-resistant gloves (constructed of non-latex over cotton), cut the acetate 

liner through Its entire length using the double-bladed knife that accompanies the Geoprobm 

Sampling Kit. Then remove the strip of acetate from the trough to gain access to the collected soils 

Do not attempt to cut the acetate liner while holding it in your hand. 

4.6 Transfer the sample to sample bonles for laboratory analysis. If additional volume 

is required, push an additional boring adjacent to the first and composite/mix the same interval 

4.7 Once sampling has been completed, the hole IS backfilled with bentonite chips or bentonite cement 

grout. All holes should be finished smooth to existing grade. 

4.8 Sampling equipment is decontaminated as per SOP CT0 56-9 prior to collecting the next sample 
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STANDARD OPERATING PROCEDURE 

NUMBER CT056-2 

SAMPLE PRESERVATION, PACKAGING, AND SHlPPltiG FOR SOIL 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to describe the procedures for sample 

preservation, packaging, and shipping to be used in handling soil samples obtained for chemical 

analysis for the Phase 3 Soil RFI for SWMU 7, NSWC Crane. 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Writing Utensil 

Shipping Labels: A copy of this label is included in Appendix B, SOP CT0 56-4. 

Custody Seals: A copy of this seal is included in Appendix B, SOP CT0 56-4. 

Chain-of-Custody (COC) Forms: A copy of this form is included in Appendix 6, SOP CT0 56-4. 

Sample Containers with Preservatives: All sample containers for analysis by fixed-base laboratories 

will be supplied and deemed certified clean by the laboratory. 

Sample Shipping Containers (Coolers): All sample shipping containers are supplied by the laboratory. 

Packaging Material: Bubble wrap, ZipLoc bags@, strapping tape, etc. 

- 

3.0 PROCEDURES FOR SAMPLE PRESERVATION, PACKAGING, AND SHIPPING 

3.1 Table 4-3 of the QAPP establishes requirements for sample preservation. The laboratory provides 

sample containers that are certified clean for the analytical parameter for which the sample is to 

be analyzed. All samples will be held, stored, and shipped at 4°C +2”C. This will be accomplished 

through refrigeration (used to hold samples prior to shipment) and/or Ice. 

3.2 The sampler shall maintain custody of the samples until the samples are relinquished to 

another custodian or to the common carrier. 

3.3 Check that the sample container is properly identified on the label and tag, the 

lid securely fastened, and the container sealed in a ZipLoc bag. 

3.4 Place the sample container into a bubble-out shipping bag and seal the bag using the 



self-sealing, pressure sensitive tape supplied with the bag. 

3.5 

3.6 

3.7 

3.0 

3.9 

3.10 

3.11 

3.12 

Inspect the insulated shipping cooler. Check for any cracks, holes, broken handles, etc. If the 

cooler has a drain plug, make certain it is sealed shut. If the cooler is questionable for shipping, 

the cooler must be discarded. 

Place the sample container into a shipping cooler in an upright position (containers will be 

upright). Continue filling the cooler with samples and packing material until the cooler is full and 

the movement of the samole containers is limited. 

Place a temperature blank in the cooler. Record the temperature of the temperature blank on the 

cot. 

Fill the voids in between the bubble-out shipping bags with ice and continue filling the cooler with 

ice to the top, using a minimum of eight pounds of ice for a medium-size cooler. 

Complete a Chain-of-Custody Form (COC) for each cooler. List on the COC the identity each 

sample bottle contained in the cooler. Include the air bill number on the COC. Use a ballpoint pen 

and make sure that all of the carbon forms are legible. SOP CT0 56-4 contains instructions for 

completing the COC. An example of this form can be found in Appendix 6, SOP CT0 56-4. 

Place the orrginal (top) signed copy of the COC form, listing only those samples contained in that 

particular cooler, inside a large 21pLoc bag. Tape the bag to the inside of the lid of the shipping 

cooler. 

Close the cooler and seal the cooler with approximately four wraps of strapping tape at 

each end of the cooler. Prior to wrapping the last wrap of strapping tape, apply a stgned, 

numbered, and dated custody seal to each srde of the cooler (a total of four signed custody seals 

must be used per cooler). Cover the custody seal with the last wrap of tape. This will provide a 

tamper evident custody seal system for the sample shipment. SOP CT0 56-4 contains 

instructions for completing the custody seal and an example of this seal. 

Affix a shipping label to the top of the cooler containing all of the shipping information. 

Ovemrght (e.g. FedEx Priorrty Overnight) courier services will be used for all sample shipments 

Include the air bill number on the COC. 



3.13 All samples will be shipped to the laboratory no more than 24 hours after completion of sampling. 

Under no circumstances will sample holding times be exceeded (See Table 4-3 of the QAPP) 

- 

- 
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STANDARD OPERATING PROCEDURE 

NUMBER CT0 56-3 

BOREHOLE AND SOIL SAMPLE LOGGING 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to describe the standard procedures and 

technical guidance on borehole and soil sample logging for the Phase 3 Soil RFI for SWMU 7, NSWC 

Crane. 

2.0 FIELD FORMS AND EQUIPMENT 

Knife 

Ruler (marked in tenths and hundredths of feet) 

Boring Log: An example of this form can be found in Appendix 6, SOP CT0 56-4 

Writing Utensil 

3.0 RESPONSIBILITIES 

A field geologist/engineer is responsible for supervising all boring activities and assuring that each 

borehole is properly and completely logged. 

4.0 PROCEDURES FOR BOREHOLE AND SAMPLE LOGGING 

To maintain a consistent classification of soil, it is Imperative that the field geologist understands and 

accurately uses the field classification system described in this SOP. This identification is based on visual 

examination and manual tests. 

4.1 USCS Classification 

Soils are to be classified according to the Unified Soil Classification System (USCS). This method 

classification is detailed in Figure 1 (attached to this SOP). 

This method of classification identifies soil types on the basis of grain size and cohesiveness. 



Fine-grained soils, or fines, are smaller than the No. 200 sieve and are of two types: silt (M) and clay (C). 

Some classification systems define size ranges for these soil particles, but for field classification purposes, 

they are identified by their respective behaviors. Organrc material (0) is a common component of soil but 

has no distinguishable size range; it is recognized by its composition. The careful study of the USCS will 

aid in developing the competence and consistency necessary for the classification of soils. 

Coarse-grained soils shall be divided into categories: rock fragments, sand, or gravel. The terms sand and 

gravel not only refer to the size of the soil particles but also to their depositional history. To insure accuracy 

in description, the term rock fragments shall be used to indicate angular granular materials resulting from 

the breakup of rock. The sharp edges typically observed indicate little or no transport from therr source 

area, and therefore the term provides additronal information in reconstructing the depositional environment 

of the soils encountered. When the term “rock fragments” is used it shall be followed by a size designation 

such as “(l/4 inch@-l/2 inch@)” or “coarse-sand size” either immediately after the entry or in the remarks 

column. The USCS classification would not be affected by this variation in terms. 

4.2 Color 

Soil colors shall be described utilizing a single color descriptor preceded, when necessary, by a modifier to 

denote variations in shade or color mixtures. A soil could therefore be referred to as “gray” or “light gray” 

or “blue-gray.” Since color can be utilized in correlating units between sampltng locations, it is important 

for color descriptions to be consistent from one boring to another. 

Colors must be described while the sample is still moist. Soil samples shall be broken or split vertrcally to 

describe colors. Samplers tend to smear the sample surface creating color variations between the sample 

interior and exterior. 

The term “mottled” shall be used to indicate soils irregularly marked with spots of different colors, Mottling 

in soils usually indicates poor aeration and lack of good drainage. 

4.3 Relative Density and Consistency 

To classify the relative density and/or consistency of a soil, the geologist is to first identify the soil type. 

Granular soils contain predominantly sands and gravels. They are noncohesive (particles do not adhere 

well when compressed). Finer-grained soils (silts and clays) are cohesive (particles will adhere together 

when compressed). 

Granular Soils are given the USCS classifications GW, GP, GM, SW, SP, SM, GC, or SC (sea Figure 1). 



The consistency of cohesive soils is determined by perfoning field tests and identifying the consistency 

as shown in the following table. 

CONSISTENCY FOR COHESIVE SOILS 

Consistency Standard 
Penetration 
Resistance 

(Blows per Foot) 

Unconfined 
Compressive 

Strength 
(Tons/Sq. Foot by 

Field Identification 

Very soft 

son 

pocket penetration) 

oto2 Less than 0.25 Easily penetrated several inches by fist 

2 to 4 0.25 to 0.50 Easily penetrated several inches by 
thumb 

Medium stiff 4 to 8 0.50 to 1 .o Can be penetrated several inches by 
thumb with moderate effort 

Stiff 

Very stiff 

Hard 

3to15 

15to30 

Over 30 

1 .o to 2.0 Readily indented by thumb but 
Den&rated onlv with areat effort 
,  I  -  

2.0 to 4.0 Readily indented by thumbnail 

More than 4.0 Indented with difficulty by thumbnail 

Cohesive soils are given the USCS classifications ML, MH. CL, CH, OL, or OH (see Figure 1) 

The consistency of cohesive soils is determined by hand by determining the resistance to penetration by 

the thumb, The thumb determination methods are conducted on a selected sample of the soil, preferably 

the lowest 0.5 foot of the sample. The sample shall be broken in half and the thumb pushed into the end 

of the sample to determine the consistency. Do not determine consistency by attempting to penetrate a 

rock fragment, If the sample is decomposed rock, it is classified as a soft decomposed rock rather than a 

hard soil. One of the other methods shall be used in conjunction with it. The designations used to describe 

the consistency of cohesive soils are shown in the above-listed table. 

4.4 Weight Percentages 

In nature, soils are comprised of particles of varying size and shape, and are combrnations of the various 

grain types, The following terms are useful in the description of soil: 



Terms of Identifying Proportion of the Component 

Trace 

Some 

Adjective form of the soil type (e.g., “sandy”) 

Defining Range of 
Percentages by Weight 

0 - 10 percent 

11 - 30 percent 

31 - 50 percent 

Examples: 

. Silty fine sand: 50 to 69 percent fine sand, 31 to 50 percent silt. 

l Medium to coarse sand, some silt: 70 to 60 percent medium to coarse sand, 11 to 30 percent silt. 

. Fine sandy silt, trace clay: 50 to 66 percent silt, 31 to 49 percent fine sand, 1 to 10 percent clay. 

. Clayey silt, some coarse sand: 70 to 69 percent clayey silt, 11 to 30 percent coarse sand. 

4.5 Moisture 

Moisture content is estimated in the field according to four categories: dry, moist, wet, and saturated. In 

dry soil, there appears to be little or no water. Saturated samples obviously have all the water they can 

hold. Moist and wet classifications are somewhat subjective and often are determined by the individual’s 

judgment. A suggested parameter for this would be calling a soil wet if rolling it in the hand or on a porous 

surface liberates water, I.e., dirties or muddies the surface. Whatever method is adopted for describing 

moisture, it is important that the method used by an individual remains consistent throughout an entire field 

activrty. 

4.6 Summary of Soil Classification 

In summary, soils shall be classified in a similar manner by each geologist/engineer at a project site. The 

hierarchy of classification is as follows: 

. Density and/or consistency 

l Color 

l Plasticity (Optional) 

. Soil types 

. Moisture content 

l Other drstrnguishing features 



4.7 Classification of Soil Grain Size for Chemical Analysis 

To determine the gross grain size classification (e.g., clay, silt, and sand) 

described above, the following table shall be used. 

from the USCS classification 

Gross Soil Grain USCS Abbreviation Description 
Size Classification 

I CL Jinorpanic clays of low to medium plasticity, gravelly 
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STANDARD OPERATING PROCEDURE 

NUMBER CT0 56-4 

SAMPLE CUSTODY AND DOCUMENTATION OF FIELD ACTIVITIES 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to establish the procedures for sample 

custody and documentation of field sampling and field analyses activities for the Phase 3 Soil RFI for 

SWMU 7, NSWC Crane. Examples of field forms to be used in this project are provided in Appendix B, 

attached to this SOP. 

2.0 FIELD FORMS LIST 

The following log books, forms, labels, and tags are required. Examples of these forms can be found at 

the back of this SOP. 

Writing Utensil 

Site Log Book 

Field Log Book 

Sample Label and Tag 

Chain-of-Custody 

Custody Seal 

Shipping Label 

Equipment Calibration Log Sheet 

Boring Log 

Soil Sample Log Sheet 

Ground Water Sample Log Sheet 

Monitoring Well Inspection Sheet 

Ground Water Level Measurement Sheet 

Monitoring Well Development Record 

Low-flow Purge Data Sheet 

Field Task Modification Request Form 



This section describes custody and documentation procedures. All entries made into the log books, 

custody documents, logs, and log sheets described in this SOP must be made in indelible ink (black is 

preferred). No erasures are permitted. If an incorrect entry is made, the entry shall be crossed out with a 

single strike mark, initialed, and dated. 

3.1 Site Log Book 

The Site Log Book is a hardbound, paginated, controlled-distribution record book in which all major onsite 

activities are documented. At a minimum, the following activities/events shall be recorded (daily) in the 

Site Log Book: 

All field personnel present 

Arrival/departure of site visitors 

Arrival/departure of equipment 

Start or completion of sampling activities 

Daily onsite activities performed each day 

Sample prckup information 

Health and Safety issues 

Weather conditions 

The Site Log Book is initiated at the start of the first onsite activity (e.g., site visit or initial 

reconnaissance survey). Entries are to be made for every day that onsite activities take place. 

The following information must be recorded on the cover of each Site Log Book: 

. Project name 

. Project number 

. Book number 

. Start date 

. End date 

Information recorded daily in the Site Log Book need not be duplicated in other field notebooks, but 

must summarize the contents of these other notebooks and refer to specific page locations in these 



notebooks for detailed information (where applicable). At the completion of each day’s entries, the Site 

Log Book must be signed and dated by the Field Operations Leader (FOL). 

Upon completion of the fieldwork or when completely filled, the Site Log Book is stored in the NSWC 

Crane records repository. 

3.2 Field Log Books 

The Field Log Book is a separate dedicated notebook used by field personnel, as needed, to document 

the activities in the field. This notebook is hardbound and paginated. 

Upon completion of the fieldwork or when completely filled, Field Log Books are stored in the NSWC 

Crane records repository. 

3.3 Sample Label and Tag 

Adhesrve sample container labels must be completed and applied to every sample container. Each 

adhesive label is numbered. A second, identical (including number) adhesive sample label will be 

completed and affixed onto a tag that will be attached to the neck of the sample container by a wire or 

string. Once the laboratory receives the sample, the tag will be removed from the sample container and 

returned to the Task Order Manager. Sample tags will be stored in the NSWC Crane records 

repository. 

3.4 Chain-of-Custody Form 

The Chain-of-Custody (COC) is a multi-part form that is initiated as samples are acquired and 

accompanies a sample (or group of samples) as they are transferred from person to person. Each COC 

is numbered. This form must be used for any samples collected for laboratory chemical analysis. The 

original (top) signed copy of the COC form shall be placed inside a large Ziploc-type bag and taped 

inside the lid of the shipping cooler. If multiple coolers are sent, a separate COC must be included with 

each cooler and reflect the sample containers in that particular cooler. Once the samples are received 

at the laboratory, the sample custodian checks the contents of the cooler against the enclosed COC. 

Any problems are noted on the enclosed COC form (discrepancies between the sample labels, tags, 

COC form, etc.) and will be resolved through communication between the laboratory point-of-contact 

and the Task Order Manager. The COC form is signed and retained by the laboratory and becomes 

part of the sample’s corresponding analytical data package. 



The number of each COC associated with a monitoring point is recorded in the Site Log Book. Each 

COC is placed into a binder and stored in the NSWC Crane records repository. 

3.5 Custody Seal 

The Custody Seal is an adhesive-backed label with a number on each seal. It is part of a chain-of- 

custody process and is used to prevent tampering with samples after they have been collected in the 

field and sealed in coolers for transit to the laboratory. The Custody Seals are signed and dated by the 

samplers and affixed across the opening edges of each cooler (four seals per medium to larger coolers: 

two seals per small cooler) containing environmental samples. The laboratory sample custodian will 

examrne the Custody Seal for evidence of tampering and will notify the Task Order Manager if evidence 

of tampering is observed. The number of each custody seal is recorded on the COC. 

3.6 Shipping Label 

A shipping label is filled out and attached to goods or samples leaving the site. Most items are shipped 

via overnight (express) delivery. 

3.7 Equipment Calibration Log 

The Equipment Cakbratton Log is used to document calibration of measuring equipment (e.g. multi- 

parameter water quality meter) used in the field. All Equipment Calibration Logs are numbered. The 

Equipment Calibration Log documents that the manufacturer’s instructions were followed for calibration 

of the equipment, including frequency and type of standard or calibration device. An Equipment 

Calibration Log must be maintained for each electronic measuring device requiring cakbration. Entries 

must be made for each day the equipment is used. 

The number of each Equipment Calibration Log associated with a monitoring point is recorded in the 

Site Log Book. Each calibration log IS placed into a binder and stored in the NSWC Crane records 

repository. 

3.3 Boring Log Sheet 

The Boring Log Sheet is used to record the lithology encountered during advancement of the boring, 

This sheet IS used in conjunction with the borehole advancement procedures outlined SOP CT0 56-l 

and the lithologic documentation process outlined in SOP CT0 56-3. 



3.9 Soil Sample Log Sheet 

The Soil Sample Log Sheet is used to document the samples taken from each boring. This sheet is 

used in conjunction with SOP CT0 56-1 and SOP CT0 56-3. 

3.10 Ground Water Sample Log Sheet 

The Ground Water Sample Log Sheet is used to document the water samples collected from each well. 

This sheet is used in conjunction with SOP CT0 56-E. 

3.11 Monitoring Well Inspection Sheet 

The Monitoring Well Inspection Sheet is used to document the condition of an existtng ground water 

monitoring well. 

3.12 Ground Water Level Measurement Sheet 

The Ground Water Level Measurement Sheet is used to document the depth to the surface of the 

ground water within a monitoring well. 

3.13 Monitoring Well Development Record 

This form IS used to record the activities conducted during well development 

3.14 Low-flow Purge Data Sheet 

This form is used during the performance of well purging using low-flow techniques. 

3.15 Field Task Modification Request Form 

This form is used to record any changes from the approved planning documents. Such changes are 

conducted only after appropriate approval of the TOM and usually rn conjunction with prior approval of 

either the Base, Southdiv or the regulatory agencres. 



SAMPLE LABEL AND TAG 



Example Sample Label 

Th TrkHls, kc. !tlxi$xa WW: 
l4l2la2l-ioKl 

-: NSWC CRANE 

Gram Siie: Clay sii sand 

Exampb Sampk Tag 

ViS: IM8ltliX: 

dBy: 

- 



CHAIN-OF-CUSTODY 



0 It TETRA TECH NW, INC. CHAIN OF CUSTODY ) NUMBER I PAGE _ OF __ 

‘ROJECT NO: 

SAMPLERS (SIGNATURE) 

SITE NAME: 

lhr. IJ 7Zhr. 0 Iday q 14&Y 

SAMPLE ID 

‘ROJECTMANAGERANDPHONENUMBER LABORATORY NAME AND CONTACT: 

‘IELD OPERATIONS LEADER AND PHONE NUMBER ADDRESS 

:ARRIERMIAYEILL NUMBER CITY. STATE 

{ 
- 
- 
- 
- 
- 

- 
- 
- 
I 

- 

cg 
ma 
$8 
WV 

- 

- 

- 

- 

- 

- 

- 

- 

- 

2. RELINQUISHED BY DATE 

1 REUNC FDBY DATE 

:cm4MEN7s 

CONTAWR NDC 
PLASTIC IPI 



CUSTODY SEAL 



EXAMPLE OF CUSTODY SEALS 

USTODY SEAL 



EXAMPLE SHIPPING LABEL 



EXAMPLE SHIPPING LABEL - 

_-- 

k&C US4 Airbill S BLb7 3’433 WKI 

it? -1412) 821-7090 

-TETF!A TECH NUS INC 

uh bbl ANDERSEN DR STE 9 
- 

PITTSBURGH ~ PA M 15220 

2 ~~y~~lm&4eMca 
I 
.&a Nml mm01 I 

- 

I Smcial llandlim 



EQUIPMENT CALIBRATION LOG SHEET 



U Tt Tetra Tech NUS, Inc. EQUIPMENT CALIBRATION LOG 

PROJECT NAME : INSTRUMENT NAME/MODEL: 

SITE NAME: MANUFACTURER: 

PROJECT No.: SERIAL NUMBER: 



BORING LOG 



Tetre Tech NUS, Inc. BORING LOG Page _ of _ 

PROJECT NUMBER: - 
DRILLING COMPANY:- 
DRILLING RIG: - 

PROJECT NAME: BORING No.: 
DATE: 
GEOLOGIST: 

I I MATERIP 

Remarks 

Drilling Area 
Background (ppm):( 

Converted to Well: Yes No Well I.D. #: 



SOIL SAMPLE LOG SHEET 



lrtl Teta Tech NUS. Inc. SOIL SAMPLE LOG SHEET 

‘mject siie Nanm: Sample ID No.: 
‘mjact No.: Sample ladiOn: 

Sampled ey: 
0 sufece Soil C.O.C. No.: 
0 SubsWfeW Soil 
fJ Sediment Type of Sample: 
[I omar. 0 LowcenW~ll 
0 OA Sample Type: 0 High ConmntmltOn 

we SMPLS Ml& 
dE: [ wpmlnbml~ color 1 wmxlHhl~.wtcl8Y.~,~~ 



FIELD TASK MODIFICATION REQUEST FORM 



TETRA TECH NUS 
FIELD TASK MODIFICATION REQUEST FORM 

Projecrlinstallation Name CT0 &Project Number Task Mod. Number 

Modification To (e.g. Work Plan) Site/Sample Location Date 

Activity Description: 

I 

Reason for Change: 

Recommended Disposition: 

Field Operations Leader (Signature.) Date 

I Projectffask Order Manager Qgnaturc) 

I Distribution: 

Date 

Program/Project File - 
Projecflask Order Manager - 
Field Operations Leader - 

other: 
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Notices and Warnings 

FCC Wamlng 

This cquipmcnt has been tested and found 10 comply with the limits 
for a Clara B Digilal Device. pursuanl to Subpan B. Class B of Part 
I5 of the FCC rules. These limbs arc designed tu provide reasunablc 

pmtcction against harmful imerfcrcncc when the equipmcnl is 
opcralcd in a commcrcisl environmcnl. This equipment genenles, 
uses and can rsdiatc radio frequency energy and if not inaallcd and 
used in accordance whh the instruction manual. may causz harmful 
intaference to radio communications. Operalion of this equipment 
in a rcsidcnlial area is likely lo cause harmful interference in which 
case the wcx will be required to cwrcct the interference at his own 
expense. 

2020USNotice 

Li.S?d 
CONFORMS TO 

UL STANDARD 913 

77463 CERTIFIED TO 
CSA STANDARD 
CSA 22.2 No. 157 

lntinsically dc/SCeurilC intrindquc fur UY in Class I. Division I, 
Groups A. 8. C. D. Hazardous Locations. Tcmpcraturc Code T4, Exia 

2020 US IS CLASSIFIED FOR USE IN CLASS I. DIVISION I. 
GROUPS A. 8. C. D HAZARDOUS LOCATIONS. T4 (135-C) 
RATING. 



2020 IIS IS NOT INTENDED TO DETECTCOMBUSTIBLE 
LEVELS OF OASES. 2020 I/S IS CLASSIFIED FOR USE IN 
ATMOSPHERES CONTAININO COMBUSTIBLE LEVEL.9 OF 
GASES. 

‘lhcse Photovac accessories are for use with 2020 US in a hazardous 
Iomtion: 

35OL% Catibra,ion Regulator 
35CUlO7 Wrist Svap 
3MwB Belt-Clip Holstu 
3MoIO Carrying Case 
3Mol4 Us&s Reference Card 
390006 Long Sample Probe 
395001 Short Ssmpte pmbe 

Do no, USC any o,her accessories wilh 2020 I/S in s hawdoue 
Iuca,ion. 

Subslitulion of componenlv may affect safely radng. 

CAUTION 

To reduce the risk of fire w injury 10 persans. rsad and hollow lhese 
inswuc,ions: 

I. All cdibmlion. mainlensnce and servicing of Uds device. 
including bs,,ery charging. mos, be performed in I safe are.? 
way fmm h~zudous Ications. 

2. For replwemen, br,,ery pack use only pho,ovac Pan No. 
350009. 

3. Do no, dispose of the batlery pack in P tire. The cell msy 
explode The h,,ery psck must be disposed of properly or 
rrwned to Pho,ovx for recycling. Check wbb local codes la 
possible special disposal insvuclions. 

4. Do no, open o, mu,ila,e ,he bsltery pack. 

5. Exercise EPTC in handling h,,cry packs in ndn no, 10 short ,he 
tcmdnrls wi,h wnducdng m&erials such as rings. bracelels 
and keys. The be&y M comtuc,o, may ovabe~, mod cause 
bums. 

6. Do not defeat props poluity orientalion belween ,he baltery 
pack and ba,,ery charger. 

Charge ,he ba,,ery pack wing ,he AC adapler pmvided wi,h or 
iden,i,ied for use with ,hir produc, only in accordance wilh ,he 
instructions and timi,a,ions specified in lhir omnusl. For AC 
ad=p,er we only Phomvac Par, No. 35,NN12 (I I5 Volts AC). 
396013 (220 Volts AC). 

ATTENTION 

2020 t/SC EST CLASSIF POUR USAGE DANS LES 
EMPLACEMENTS DANGEREVX DECLASSEI. DIVISION I. 
GROUPES A. B. c, D. EVALUATION T4 (I 35-J. 

2020 ,,SC C’EST NE PAS INTENDER POUR DCTECTER DES 
NlVEAUX DE COMBUSTlON DES GAZ CET APqARElL EST 
CLASSlFtli POUR USAGE DANS DES ATMOSPHERES 
CONTENANT DES NIVEAUX DE COMBUSTION DES GAZ. 

Les acxes*oires photovac wivanlr peuvent Cgalemcnl tire ulilids 
aver t’appareit dam un cmplacemen, dangcreux: 

35,X106 RCgu,e,eur de calibrnion 
35WO7 Sangle de poignc, 
35KQ8 t?,ui de ceinlure 
350010 hi de ,ranspur, 
35W14 Cane de rCf&ence 
395031 Pe,i,e Gamme d’&han,illons 
396018 Gmme d’.6chan,illons 

Ne pas U,i,iser d’w,~es wceswiw\ avec ce, sppvrei, daor uo 
emplacemen, dangercuR. 

La subs,i,u,ioo des composan,es peu, wire k IY &urilt d’cmploi. 



MISE EN GARDE 

Alin de rCduire ies risqucs d’inccndic ct les blcssurcs. lirc et suivrc 
ccs instructions: 

I. Tout 6mloonagc. cntrclicn c( rtpanlion de cct apparcil. y 
compris k chargcmcm de II pile. doit &c cffcctot dens on 
cndmit sOr. A I’tcut de8 20~s daogercusw. 

2. N’utifiscrqoc la pi&c Phomvcc nom&o 3%XXl!l lcaqu’il far 
remplacer k blw-pile. 

3. Ne pas jcta la pile dam oo fcu. La cellulc pournil crplosa. 
Vtilia Ies codes louux. qui pcuvcot componer dcs 
instmctioos de mixc au rcbul particuli&cs. 

4. NC pas oovrir et oc pas &mea Ic bloc-pile. 

5. Manipolcr le bloc-pik avcx soin. afin de M pas coun-circuilex 
les bomcs avcc dcr mntricls cocducleun lels qu’um bague. un 
bracclcl oo dcs cl&. La pile w k conductcur pourraicnl 
swchauffcr et caos-cr dcs Wllures. 

6. NC pas modilicr I’oricm&on de. k palaritd cppropri& soIre Ic 
bloc-pile et Ic chargcur. 

7. Charga Is blw-pile foumi avcz ou rccoonu poor usage PVU: cc 
pmduit sculcmcm confonoCment cur instmaiona et rcrbiclions 
sp&iti&s dens cc manucl. Pour Ic chugcur, n’utilim quc la 
pike Photovac numCm 3%X12 (I IS Volts AC). 396013 (220 
Vobs AC). 

1. Introduction 

1.1. About this Manual 

This manual provider detailed instmclionr for setup, operadon and 
main~cnmcc of ths photuvac 20207u Pbotoionizadon Air Monilor. 

Before unpacking the insvumcn~. please read Section I .2 Wamingr 
and Safety Pmcdccs. This swtion describes possible hazards Ihal 
might iojorc the user, damsgcdx inslmmenl or compromise its 
operadon. Some general safely information is also provided. 

To help you learn to use 2020 quickly, this manual is organized by 
tasks beginning with a tutorial and dcocription of operation in 
Chapter 2. More detailed operational inslruclions arc provided in 
Chapter 3. Accessarks is covered in Chapter 4. Routine 
maintcnancc is covered in Chapter 5. Troublcrhwling techniques 
arc cowred in Chapter 6. Chapter 7 provides a technical dcxriplion 
of 2020. 

The 2020 manual uses a few conventions for key names oo the 
kcypd mod for text that is shown on the display. 

UPPERCASE Fixed key names arc denoted by uppercase 
lat. 

“Display Tcrl” Text that appears on Be 202U SL~IUS display 
is in quo&&n marks. 

Salt key names arc also shown in quolalion 
marks. 



<Angle Omckets> Co,npu,cr keyboard names are denoted by 
angle brackets, e.g. <Cub. 

c:vo20 Text that most be typed in using the 
computer keyboud is shown in italics. 

In the text you will find various warnings and notes. 

Warolog: A waming indicnles an opcrsdon that could cause 
personal injury if precaudons are not followed. 

Note: A now indicates an operation thal cadd cause insoumcnl 
damage if preceudons are not followed A oole also 
indicates significeot information. 

1.2. Wrmlnga and Satety Practices 

Flcaw read dds section before operadng 2020. 

1.2.1. Approvad Mod.l of 2020 

This manual provides operational information fox all models of 
2020. llte 2020 US, is intrinsically safe and appovcd for use in 
hazardous locaduns. Refer to dw manual intmdoclion for details of 
the approval. 

Tltroughout the mmual. notes are provided to inform you of Ihe 
limimdons of usage for the 2020 I/S model. 

Wamln2: If the 2020 model you are using is not specilically 
identifed as intrinsically safe. do noI use it in a localion 
were flammable cooceouations of gases and vapors may 
exist. 

1.2.2. Compressed Gnus 

Cylinders of compressed gas. such as calibration gas. mosl be 
handled with eWeme exe. For safety. the calibration gas cylinders 
nwt be secured before use. 

Please observe the following handling procedures: 
. 

1. 

2. 

6. 

7. 

8 

9 

IO. 

II 

I2 

Mark each new regulator with its intended gas service and 
never use a regulator hr more than one service. To enwre 
safety and avoid con~amina~icm. regulators should be dedicated 
m one service. Do not change gas service or adapt equipmcnl 
without consuldog your gas supplier. 

Do nut heat or expose cylinders or regulalors 10 lemperalurc5 
above 52°C (125°F). The cylinders may ruplure at high 
lempcral”res. 

Use oonly rhe specified regulator for the calibration gas. Cnnfirm 
regulator typ and material with your specialty gas supplier. 

Always sccwc cylinders before removing the cylinder valve 
protection cap. 

Do not drag or roll cylinders. Large cylinders should only be 
moved on carts designed for compressed gas cylinders. Do not 
move cylinders without lhe valve protcclion cap in place. 

Wear safety glssses when working with compressed gases. 

Never use the regulator as a shut-off Y~~YC. Close the cylinder 
when it is not in we. 

Do not store cylinders in a hazardous lo&on. Smrc cylinders 
in ao upright position away from possible soorces of heal or 
sparks. 

Do not move or detach the regulator when it is pressurized or 
when it is in use. 

Do not subject the regulator to an inlet pressure greater than 
recommended. 

Never plug. obswoct or Wnper with safety relief devices 

Before connection, ensure the gas cylinder valve and the 
~gubmr CGA eonneclion are clean. 

1.2.2. ~e@ators for Compressed Gases 

When connecting a regulator to a large cylinder: 

I. Ensure cylinder vslve and regulator connection match 

2. E~SWC regulator construction materials are camprtihlc with the 
gas. and Ihat the cylinder pressure gauge will withstand the 
cylinder pressure. 



3. Turn (he presswe conlrol valve on the cylinder all le way out 
(Close the cylindcl). 

4. Turn Ihe rcgulalor wtla lo ON. 

5. Open d&e gas cylinder valve slowly and check for Icpks. 

6. Adjusl (he delivery pressure. 

7. Open dle legulP,or cu,lc, valve. 

1 Z.4. Csllbration GU 

Adequale vcnlilstion mwL bc provided when 2020 is lxing 
wMwrd. 

If compound dueshold limit vslues (TLVY are exceeded. you 
should “M a gas bag for ramplinE and calibmdcm. 

To dc,emdnc Ihe TLV of lbe compwndr conlaincd in (be calibration 
gas. refer ,o ,he Mvtnirl Safety Data Sheet (MSDS) supplied wi,h 
ywr calibration ~;rr cylinder. Set Scclion 3.3 for delails of 
calibration using P gas bag. 

1 P.S. Ssttwy Psck can 

Leaving 2020 for moxe lban 3 months. wilho”, turning it on, may 
result in Ihc loss of recorded da,s nod setup parsmc,ers. If 2020 is 
not used for long periods of lime. (urn ,hc inswmcn, on for a few 
hours every month 10 avoid loss of dam See Seaion I .S for 
inmruaioos on charging the ballcry. 

Please obxrw dx following: 

I For replacemcn, ballcry pack “se only Fl~olovac PM No. 
3.5cQo9. 

2. Du not dispose of the batlery pack in a ,ire. The cell may 
explode. Check with local codes for possible special disposal 
inuuuaions. This ballcry pack mus, be disposed of properly or 
rewmed for recycling ,o dw oearcst Pho,ovac facility. 

3. Do not open or mu,ila,c ,hc ballcry pack. 

4. Exercise care in handling ballcry packs in order no, 10 shoti the 
,mninrls with cooduc,inl( ma,uials such as rings. bracele,s 
md keys. Th ba,lery or m”d”c,or may overbeat sod ca”se 
bums. 

5. Charge ,he ba,,ery pack “sing (he AC adrpler provided ui,h or 
identified for “se wi,h rhis pmduc, only in accordance will1 (he 
ins,r”c,ions and (imi,a,ions specified in ,hir man”aI. For AC 
adsptcr USC only Photnvac Par, No. 35”“02 (Nonh Amcnc”, UT 
3%013 (Europe). 

19.6. Excssslvs Hest snd Cold 

Do no, expose the ins,r”men, ,o intense sunlight for prolonged 
periods. 

1.3. Unpacking 

The following accessories are included wi,h your 2020: 

I. Sample Fmbe 

2. User’s Manual 

3. MuIri-Twl 

4. AC Adapter or AC Adapler wi,h AC Line Cord 

5. Wris, Strap 

6. Rcplacemcn( Sample Ink, Filters ((0 pieces) 

7. ltcfcrcncc Card 

Ensure all of these accessories have been incladed wi,h Ihe 
instrumen,. If any items are missing or damaged. co”tac( Phu,ovac 
immediately. 

1.4. Support Equipment and Consumables 

1.4.1. Calibrstlon 

For normal operalion lhesc items are rcquircd: 

I. Calibration Gas Regulalor (Pho,ovac Part No. 3XYXI6). 

2. Calibnlion gas conlaining 100 ppm isobulylene. (Pholovac Par, 
No. 350012). Olher coocenlmlioos of the calihradon gas may 
be required. This will depend on your applicadon. 

3. Zero air. Occasionally. clean, ambien, air is nuitsble hw 
calibralinn. 



lot dclails of connecling and “peradng 2020 wi,b a serial 1” parallel 
E”““CtW 

Akematively. you can “se a &as sampling bag and a source of 
hydrocarbon free sir. Air should m( have more lhsn 0.1 ppm 
total hydrocarbons (THC). 

If you will be using large ,aokr of ear. specify a single stage, 
high purily re#“)awr wbb a CGA 590 ErmnMion a, Ihc bale,. 
llx regulawr should also have a Ml” parallel, compression 
l,,ing wkb which ,o cotmcct Ihe regulmor b the gas bag 
adapter. 7he delivery premtrc must k acjurtable ID bc,wcen 5 
sod 20 psig (34.5 mod 138 kPa). You mly obmin a gas bag and 
~4s bag ldap,er (Fl,o,ovac Par, No. 395072 - gas bag. 395073 
gas bag and adapter). 

4. If aopound ,hresbold limit vsl”cs (TLVs) are exceeded. you 
should “se I gas bag for sampling mod calibration. 

To dsterminc ,be TLV of Ibe compounds conoined in he 
cslibradon gas. refer IO ,hc Malerisl Safely Datn Shee, (MSDS) 
supplied wilb your calibration gas cylinder. 

If yar will be “sing a was bag for calibra,ion. you should obmin 
rhe crlibmrion ki, (Pbo,ovac Put No. 390033). ‘fhe calibralion 
ki, comains a re~“la,or. a gas sampling bag and a @as bag 
adapter. SK Section 3.3 fw d&ails of calibm,ion “sing a g’ds 

b. 

1.4.2. Field Of~r&lor~ 

For ,ield opwdion. a 2020 Field Kit (Pbc4ovac Par, No. 35Mx)5) is 
available. The Rcld kit iocludcs a cable kit. P carrying case and P 
calibration regulaor. spare bawry pack md a cylinder of calibradon 

w. 

Refer ID ,he check lis, in Section 3.7 la addilional ilems. Ensure 
you have all ,bc necessary accessories rmd equipmen, before 
beginning field operalion. 

1.43. Plkll.r 

2020 may be used with P primer ,o generaa printed repuns. The 
prinlcr anus, have P priming widlb of a, leas, 65 cbuac,ers and m”s, 
USC fixed spnccd Too,*. See Section 4. I for de,& of eonnccring a 
prinler 10 2020. 

II you are “ring P p;~allcl priacr. you will need Ihc Pbolovnc serial 
to puallel cowener (Pbotowc Pm No. 380145). See Seclion 4.3 

Note: 202,) I/S is ni,, cbwrificd for “SC in huurdous IocaIions 
wilh a primer. 

1.4.4. Computer 

2020 may also be connecled 10 a compuar. The con,pu,er m”s, be 
IM)% compadblpwil an IBM PC. You can “se ,hc cable ki, 
(Fholovac Par, No. 35001 I ) ,o connect 2020 lo Ihc comp”,u. 

You will also need terminal cm”la,ion wl,warc. Soflware packages 
such as Crosstalk@, sod Procomm@ are recommended for “se wilh 
2020. If you are “sing Microson@ WindowsTU you do orr( need Lo 
purchase any separale sohware. If you are already wing anolber lype 
ofcomm”nica,ioo or terminal emulalion software package. i, is no, 
ncccssary to purchase scparalc software for 2020. See Section 4.2 
for details. 

N&l 2020 I/S is no, classified for “se in hazardous localions 
wilh a compulcr. 

1.5. Battery Charging 

Before beginning operaion of 2020. ,he ballcry pack m”s, be 
charged. You can also remove ,he bauery pack and replace i, wilh a 
fully char&wd. spare baItcry pack (Pholovac Par, No. 3XXy)9). 

1.5.1. Removlng and Roplacln~ the Bat& Pack 

N&e: Do not rattow a recharge ,bc baucry pack in a 
hazardma locstioo I 

1. If rhc iostmmen, has been ,“rned on, turn it of1 by pressing Ihe 
ON/OFF key momcn,vily and lhen releasing il. 

NOtCl If you do no, ,“rn 2020 off before removing Ihe hawry 
pack, you will rest, the inslrumcn, and you will lox all 
logged dam and sc,“p parsmc,ers. 



7. Place the battery pack in dx 2020 case. Ensure tie ballcry 
wires are not pinched M strained. 

8. Replace the battery hatch and then replace the two screws. Do 
not over-tighten the screws as you will damage dte case. 

1.5.2. Chargin tha Battwy Pack 

Nob?: Only ux the AC adapter specified for use with 2020. 
Using anodaer AC adapter will rest111 in dnmrge LO Ihc 
battery pack. 2020 or du adapter &If. 

I. Plug the AC adapter into Ihs jsck located on Ihc back of the 
2020. See Figurc I. 

3. The LED on the 2020 indicates dw charge state. Red indicates 
dz.e battery is being charged. Green indicates the batMy is fully 
charged und ready for use. 

II is normnl for a lully charged ballcry IO indicate il is charging 
(red light) when lirsc plugged in. The LED will turn green as 
the battery charger. 

4. When the baltery pack is fully charged remove the AC adapter. 
tinI from the wall wdet and then from 2020. 

Figure I lhnrrJ Pack Rmowl and Rep&cement 

Charging a fully discharged battery pack will eke approrimalely 4 
hours. 

You must charge the battery pack in the instrument. While the 
battery pack is charging you can use all the features of 2020. 

Leaving the AC adapter connected Lo 2020 will not harm the haltcry 
or the AC adapter in any way. If 2020 is 10 be left indefinialy. lcwc 
il conncctcd to tie AC adapter w that the battery will be My 
charged and ready far operation. 
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On average P fully charged battery pack will provide g hours of 
continuous operadon. Battery life is shorter if the insUomem is 
turned off and then oo again repeslcdly or if the backlighting is 
mrned on. 

1.6. DVSIVIRW 

2020 measures the connntradon of airborne photoionizable gases 
and vapors ad amomadcally displays and records these 
coocenlradws. II does not disdnguish between individual pollulanls. 
The reading displayed represents the total concentmdon of all 
photoionizable chemicals present in (be sample. 2020 is factory set 
to display concenvadon in units of ppm or mglm’. 

2U20 operates aolomadcally. The meter display updates itself once 
per second. You cm read coocentmdons direcdy fmm the mew 
display. If you are using +c dilotiw probe (Pholovac Pan No. 
350013) you most muldply the displayed reading by the dilodon 
facmr. See Section 4.5 for details. 

2020 is vlwvys perlorming short term exposure limb (ST&). time 
weighted avenge (TWA) and PEAK cakuladons. You cm view any 
of these results. but only one mode may be viewed at a lime. 

2020 has many datadogging options. You can select PII averaging 
imervsl. or you can use manual operation. If you select an averaging 
interval. the minimum. maximum. and average coocemmlions 
measured in each period are sotomadcally recorded in 2020’s 
datalogging memory. 2U20 can log up to IOCUJ envies 

In manual operadon, 2020 prompts you to locate a site and then to 
recmd a hackgroond and sample readings for Ihc site. You cm 
record up to IO00 manoel entries. There is oo averaging of data in 
msnual opnadon. 

Recorded data can be reviewed on the display. sent to a primer in 
either tabular or graphical format. or sent to a computer. Data me 
recorded by dale and lime. 

2020 has 6 keys for alphanumeric entry and foi accessing 2020’s 
fuulnions. The keys are used to set up and calibrate 2020. They 
allow yw to manipulate the concentration data in various ways. 

All informalion cowed wilh Ihe keys and stored in 2020’s memory 
is retained when the inswmenl is switched off. The clock and 
calendar cominue to operate aod do MI need to be set each lime 
2020 is weed on. 

2. Tutorial Session 

2.1. Displays 
The 2020 has a meler display li,r reporlmg detected cooccnlmlioo. 
and a slalos display used to display slatus inlormslion and guide you 
through comigoradon oprions. All foncdons 01 Ihe 2020 will be 
convolled or reported using one 01 these displays. 

2.1 .l. Meter cti*pbly 

Tbe meter display is a 4 digit display. II will always be uncd for 
reporting detected cooceouadoo. When the detector and pomp are 
off, the meter display will be blank. 

In order to accommodate the range of concentrations 2020 ciln 
dclecl. the meter reading will be reported using one of 2 rcsololmos 
A resolodon of0. I will be used for conccnusdons helow IM ppm. 
sod a resolmion of l will be oscd hr concenvalions above I(x) ppm. 

The meter display reports PEAK, MAX, STEL w TWA 
concentration The update MC is dependenl on the reading being 
repawj. See Section 2.5 for a descripdon of these measoremcnls 

2.1.2. Status Di9play 

The stdos display is P 2 line hy I6 character display The lop lmc is 
used to display stems information and pmmpls you for informarion. 
‘fl~c hetbm line is used for soft key names. Up to 3 names can he 
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displayed f~4 Ihe 3 dt keys. Ir i I& dar WI appear br P dt 
key, dlen the mn key has M awciaIed fulnion. 

2.2. Ksys 

2.2.1. Axed Kmyr 

The three round keys below the sort keys each have a Rxed funclion. 
The lirst key is Ihe ON/OFF key, the middle key is (he EXIT key 
ad the last key is (he ENTER key. 

The ON/OFF key is used 10 both turn power on to Ihe 2020 as well 
.I turn the pcwn oL To turn on 2020. press the ON/OFF key. To 

turn the power all. press the ON/OFF key and hold il down for 2 
sccondr. and then release il. This is done 10 prevent accidental 
pwer df. 

nK EXIT key provides P way vlremrning to the drlaull display. In 
the lunclional map. the suR kcp allow you to advance and the EXIT 
key provides a way to go back. See Figure 3. If you are al the rool 
envy of the menu. EXIT will return you to the dcfaull display. 



The ENTER hey has a coolest sensitive function. When you are 
operating or navigating through the iuocdon map. the ENTER key is 
used 10 exit the lunclions sod reluro you to the default display. 
When enlering data such PI a name. number, due or lime. ENTER 
is used 10 confine the entry. 

2.2.2. Soft Key8 

The three suit keys oo 2020 are located diitly below Ihe sates 
display. Each key has varying iooclions for cooligoring 2020. ediling 
the datalogger. and mnuvlling lbc display. Since only three soft 
keys UC available. each fonclion is broken down into a path. A map. 
showing each path and the resohing iuoctions, is shown in Figure 3. 

2.23. Entering Text With the Soft Keys 

For all information that yw most enter. the left. center and right soil 
keys correspond to the up. down. mod right arrow. See Figure 4. 

The up mod down arrows are used to change the chvrclu 
highlighted by the corsor. The right arrow is used IO advance the 
~urscn to the next character on the right. When the conor is 
advanced past the right most character. it wraps around LO the Rrsl 
character again. To accept the changes. press tbz ENTER key. To 
ignore the changes, press EXIT. 

Formalting characters. such as the colon (:) in the time. the decimal 
(.) in a concenaation. and the slash (1) in dale are skipped when 
advancing the cursor. 

All inputs use so 8 character input, which is displayed on the right 
side of the top line of Ihe status display. The pmmpl. describing the 
input. occupies the left half of the top line. The soft keys are defined 
on the bottom line of the E~IUS dirplay. 

2.3. Beglnnlng Operation 

2.3.1. Turning 2020 On 

I. Tom 2020 oo hy pressing the ON/OFF key. See Figure 2 lirr 
the localion of the ON/OFF key. 

2. 2020 will display the soilwnre version number. Wail for Ihe 
2020 to proceed to the default display. 

3. Allow IO minutes for the inalmmem to warm-up and rlabilize. 

2.3.2. Default Display 

The meter display shows the detected concentrulion. The fewdulion 
of the display changes with the magnitude 01 the reading. A reading 
of II to 99.9 will be displayed with a resolulion of 0. I ppm or mglm? 
A reading greater than 99.9 will be shown with B resolotioo of I 
ppm or mp/m’. The meter will display concenlalions up 1o 2000 
ppm or 2000 mg/m’. 

The slaun display is used to display the inalromenl ELBLUE. date. 
time. units and active soft keys. Figure 5 shows the slates displays. 

Auto 95/03/30 

Figure 5 Slclhts Displays 
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Ihe defaub display provides the following information; instrument 
s~alus. cwent detccled coocentnlion. lime. date and mcrsuremenl 
units. The status display toggles belwccn showing lime and units 
and then the dale. 

When the display mode is MAX, the date and lime correspond 10 the 
date and lime the MAX mncentndon was recorded. In TWA mode, 
the lime represenls the number of how and minutes during which 
the TWA has heen accumuladng. For PEAK and STEL moniloring. 
ahe date and lime correspond to the current date and lime. 

2.4. Monltorlng 

2.41. Inrtrumwd Status 

Tlw insuumenl *Iatus is shown on the left of the first line of ths 
status display and on the Table and CIraph outpuCs. @ah status has a 
priwily assigned lo il. If more than one status is in effect. then the 
status with the highcsl priority is displayed until the condition is 
conec~ed or until the option is ouoed off. Table I is a list of the 
oossibls status incssaftcs. 

Cd T %I not be obxerwl on the display during normal 

n 6.2. 
m 6.2. 

I 6.2. 

OWI 

opcmdon as various c*libration prompt messages 
are displayed during calibmdon. If the instmmcnl is 
~urncd off during calibration. Cal will be displayed 
when 2020 is turned on again to indicate the last 
calibralion was incomplete. 
lnstmmcnl over range. The detector clecuonics 
have become saa&d. See Setlion 6.2. 

( ~~eclcd concentmdon exceeds the PEAK alarm ALPK 

- 
WI= 18 

I 

2.4.2. Alarm6 

While operadog the instwnenl. any one of three alarm conditions 
can occur. To accura~cly identify the soo~ccc of the alarm. each type 
of slum has been Bivcn a unique su1us. See Table I. 

In addition to the SLBIUS. 2020 also has an audio alarm and an alum 
LED. To conswvc power the 2,120 allernutcs bewccn the LED sod 
audio. Different alarms arc idenlificd by the frequency at which the 
2020 sllemaks between the audio and LED; Peak alarm 5 limes per 
second. STEL alarm 2.5 limes per second. and TWA alarm is I .25 
limes per second. 

The left soft key is used for acknowledging alarms. and is oamcd 
“Ack”. If no alarm exists. then the “Ack” key is not shown. To clear 
the alarm. press the “A& key. Once acknowlcdgcd. the alum 
indicators are cleared. The alarm slalus will remain until Ibe alarm 
condition cleus. 

2020 updates the peak conceouatinn once every scccmd. Following 
every update, Ihe peak concenaation is compared to the peak alarm 
level. and if exceeded. an alarm is triggered. 

If I.5 minule average exceeds the STEL. a STEL alarm is generated. 

The TWA alarm is generated when the currem average of 
concenvaion, since the TWA was last cleucd. has crcecded the 
TWA cxposwc limit. 

During calihadon. all alarms are disabled. Once the calibration is 
compkte the alarms arc re-enabled. 

I 
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2.5. STEL, TWA, MAX and PEAK Operation 

The 2020's meter display cm bc Eonfigured to show one of 4 values: 
STEL, TWA. PEAK and MAX. 

2.5.1. Shorl Term Expomwa Limit @TEL) Yodo 

The Short Term Exposure Limit (STEL) mode displays the 
concenlradon as a IS minute moving wengc. 2020 maintains 15 
samples. each represeming a one minute averaging interval. 

Once every minute. the oldest of the I5 samples is replaced with a 
new one minute wwqc. This moving average provides a I5 minute 
average oftbe last I5 minutes with a one minule update rate. Since 
the avnqe is cslculsled using IS one minute averages. the meter 
display will only update once cvoy minute. 

STEL is set to zero each lime the insuument is turned on. Since 
STEL is a IS minute moving wzmge. there is no wed to clear or 
reset the STEL. 

STEL calculstions arc always being performed by 2020. You can 
display the resubs of the cakulndons by s&cling STEL as the 
Display mode. See Section 2.8.2 for details of switching between 
display modes. 

2.5.2. TIM WeigMed Awage (TWA) Mod. 

The TWA aceumula~a sums concentrations every second mail 8 
hours of data have been combined. If this value exceeds the TWA 
alarm setting. a TWA alarm is generaled. The TWA is not 
cnlcukd using a moving avoa~e. Once 8 hours of data have been 
summed. the accumulation slops. In o&r lo re.set chc TWA 
accumulsm. press the “Clr” key. 

This sum will only be complete after 8 hwrs. so the meter displays 
the currem sum divided by 8 haun. While you UC in TWA mode. 
the time on the status display will show tbc number of minules and 
hours of data that TWA has accumulated. When dais reaches 8333 or 
8 hours. 2020 stops accumulaing data and tlx TWA is complete. 

TWA calculadons arc always being performed by 2020. You can 
display Ihc resuks 01 tic cdculadcns by xkciing TWA as the 
Display mode. See S&on 2.8.2 for &ails of switching between 
display modes. 
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2.5.3. MAX Mode 

The MAX mode dnsplayr the maximum signal. with Ihe dale and 
time that it was recorded. 2020 cominues to log data according to 
the selected averaging interval. hut only the maximum detected 
concetwalion is displayed on the meter display. 

The right soft key is used LU clear the meter when displaying MAX. 
The “Clr” key only affects the reading that the meter i% displaying. 
For example. if you display the MAX reading. and you press “Clr”. 
only the MAX value is cleared. The TWA is still accumulating in 
the background. 

2.5.4. PEAK Mode 

The PEAK mode displays the current detected concenailtion. The 
rending is updated once a second. In Ihc backgrmmd, the 2020 
datalogser is sampling the concentration and measuring minimum. 
maximum. and average concentrations for the selected aVCragin8 
interval. Al the end of every interval. one entry is placed in the 
damlogger until the datsluggcr is full. See Section 2.8.2 for d&ails 
of switching between display modes. 

2.6. Set Functions 

Set funclions are used LO scmp 2020. There are 3 functions which 
can be set on the 2020; Calibralian. Pump and Clock. Figure 6 
shows a map dclailing the Set funclions and the key presses required 
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2.6.1. Pump 

The pomp func,ion is used to convol Ihc pomp. After wkcting Se, 
pomp, 2020 responds by displaying Le new pomp s,a,os. 

The dclcclor is also lurned OR when you two Le pomp olT. This 
prevents the detector fmm being damaged when ,lwe is no sample 
flowing tbmogh d?-c dctcaor. 

When ,hc pump end ,he &,ec,a are off, the mew display will be 
blank. Turn tbc pump cod duecta OK when coccentradon 
mc.m.uen~enW arc not mcessary, and 2020 will only bc used for 
r&wing data or geoen,ing reports. By operating the inouumcnt 
wilh Ihc pump sod ducclor off when you do cot need Ihem. yoo will 
conserve Ihc halcry and ulvaviolc, (UV) lamp. 

I. press Ihe ENTER key. The lop lioe of tbe s,a,os display 
changes to “SelccR”. The bowm line displays 3 son key 
oanes; “SC,“. “lag” cod “Disp”. 

2. Press the sofa key helow “Se,“‘. 

3. The rimes of ,he soft keys change IO rcflccl the Se, options. 
The display now shows 3 dcviccs which can be set: “Clock”, 
“hmp’: and ‘Car. f’ws the “Pump” key. 

4. The 2020 turns ,hc pcmp ON. If the pomp was OK prcssiog 
“pomp” will torn Ihe pomp on. 

5. A message will be displayed lo show yoo Ihe smtos of Ihe 
pump. 2020 ~CVU~S hack 10 ,be previous meoo atier a few 
seconds. 

6. To relom ,o ,he default display. press tbe ENTER key. 

2.6.2. Clock 

The Clock fun&m is used 10 se, bath the currem dale cod time. 

I. Ress ,hc ENTER key. 

2. Press the ‘Set” key. 

3. When the names or the soft keys change. press the “Clock” key. 

The up cod down arrows arc used ,o change the charaau 
underlined by ,bc c-. The right cnow is used ID advance Ihc 
~wsor to ,he oex, character on Ihc righ,. When ,he cursor is 
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advanced pas, ,he righ, most charac,er. i, wraps around IO the 
Orsl characler again. 

Formatting chrrac,err. such as ,he colon (:) in ,hc ,imc und ,he 
slash (1) in ,hc date are skipped when advancing Ihe conor. 

4. Use the “arrow keys” ,o enter ,he correct Lime. The lime is 
fofmaued as Huur:Minu,e:Sccond. 

5. Press ,hc ENTER key 10 confirm ,hc lime and move ,o ,hc dale 
option. 

6. When setting the date, ,he 2020 promp,s you for the torrent 
date fommtled as YeariMon,i+Day. Use ,hc %rrow keys” lo 
cm, he correc, date. 

7. Press ,he ENTER key lo confirm ,he dale and re,o,n ,” Ihe SC, 
options. You can wait for ,he display 10 limeou, or press 
ENTER IO nlom 10 ,he defaull display. 

2.6.3. Cal 

Cal allows you ,o setup nod cnlibratc 2020. You have ,hree options 
under Ik Cal function: ‘%ro”, “Spa,,” and “Mcm”. 

A calibration memory consisls of a oame. a response factor. and 
PEAK. TWA mod STEL alarm levels. 

The ‘zcm” cod “Span” keys will be covered in dcmil in Scclion 3. I. 

To edit the calibra,ion memory , sclec, “Mcm” and tben “Chng”. 
The 2020 prompts you with two new sof, keys; “User*’ and “Lib”. 

2.6.4. Libmry 

Library selections simplify Cal Memory programming. and provide 
s,andard response factors for approximately 70 applications. ‘Lib” 
SIIOWS you 10 xlcct an cmry from a pre-progmmmcd Library. The 
na,,,e. ,csponrc Iac,or and lhrce alarm levels M all se, from ,he 
library. To select P library entry 10 program ,hc xlcc,ed Cal 
MWXy: 

I. Sclec, “SC,“. “Cal”. “Mem”, “Chng” and “Lib”. 

2. Use the “Ncn,” and “Rev” keys 10 scroll ,hnmgh ,hc Ii,,. See 
Appendix 8.7 for a lis, of the library enlrles. 
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3. When ,hc required envy is displayed, press ,he ENTER key 10 
selee, il. All the Cal Memory puamelen will now be copied 
from ,he selec,ed libnuy envy IO ,he cwrent cslibrelion 
mern~. 

4. Ress ,hc ‘Se,“, “Cal”. “Mcm”. “Chng”. “User” keys 10 review 
lk Cal Memory scuings. 

The “User” key is used u) edi, ,hc Cal Memory infomwion 
manually. Press ENTER lo move you duough each s,ep of the 
cal memory: “ame. response factor. PEAK. STEL andTWA 
alarms. ‘IJser” will be covered in more delail in Chapler 3. . 

You can chsngc any of du values colered in ,he Cal Memory. 
Changes, made IO ,hc library infomwion ,ha has been loaded 
inlo a Cal Memory. will have oo effee, on the original library 
C”trY. 

5. Ress ,hc ENTER key 10 proceed ,o Ihe nex, s,ep. 

2.7. Log Functions 

The Log functions provide options for repaning. editing and 
con,iguring 2020’s boil, in datalogger. Figure 1 shows a map of ,he 
Log functions. 

2.7.1. MUdO 

2020 has Iwo operaling modes; manual and inarval. When 
operadog ,hc 2020 in manusl mode, each log enVy Coneins a 
background and sample reading. In interval mode, 2020 

WI== 

al the prese, interval. The 2020 also records dale. lime and s,a,us 
with each entry in ,he dalalogger. 

You can set .sn averaging inbrval: IS seconds. I minule, 2 minutes. 
5 minutes or IS minoles. 2020’s datalogger ceo s,ore l,Ky) emries. 
The inlerval you selec, will de,ermine the period of opera,ion. Al 
,he end of the period, the dalelogger will be full and you will see en 
“Elng” s,a,os. 

To change ,he dalalogging mode: 

I. Press ,he ENTER key. 

2. Press “Log” and select ,he “Mode” key, 

3. Use ,he “Nex,” and “Prev” keys 10 scroll lhmogh the lis,. 

4. Press ,he ENTER key. If you select manwal operelion. the 
ds,aloggcr will be cleared. 

When you switch between an averaging interval and manual 
operalion. the d&Jogger will be cleared. Before ,he dalelogger is 
cleared. 2020 will contirm your scleclion wilh ,he promp, “Are you 
sure?“. Press “YES” 10 conline your sclecdon and clear the 
damlogger. If you do no, wan, 10 lose your previously recorded dam. 
press “NO”, then prin, or save ,he data ,o disk before changing ,o 
menuel opera,inn. Set Seclions 2.73. and 4.2 for priming and 
saving logged dale. 

2.7.2. Edit 

Edi, allows you to review and delele the conlenls of ,he deelogger. 
To review ,he comenls of ,he da,alogger. use the “Next” and “prev” 
keys. The wcrage conccnbslion sod Ihe time it was recorded are 
displayed. Hold down ,he keys Lo scroll lhrough the dale more 
quickly. 
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I. 

2. 

3. 

Press the ENTER key. Sekc, “Log”. “Pm,” and lhcn s&cl 
“Grph” or ‘“Tabl”. 

?slecl I start lime using the “Next” and “Rev” keys. Hold 
down ,bc “Neil” and “Rev” lo scroll lbrough the dam quickly. 

Ress the ENTER key, and rekcl the slop lime. All cnuies 
be,ween. and including. the stut and slop en&s will bc 
pfinted. 

While printing, Ihc 2020 displays a busy mersage. Da not lry IO 
perform additional functions while 2020 is priaing. Pressing EXIT 
will abort ,hc prinmu,. 

Allbough inlerval and manual mode generile different reporls. the 
forma, of the reportr is similar. For interval datn. ,he column 
headings for ,be resul,s are Min. Avg and Mar. For manual data, ,he 
column headings are BkGd. Sample and Diff. 

2.8. Display Functions 
The Display funclion is uwd In convol and configure 2020’s display 
oplions. These uplions conuol ,he backlighting. s&c, Ihe display 
formal. and lock ,he display 10 preven, access. Figure IO shows a 
map of Ihc Display funclions. 

2.8.1. Light 

The Light func,i,rn is used ,u swilch Ihe backlighting on and elf. 

I. Press ,hc ENTER key. 

2. Select “Disp”and ,hen press “Lgh,“. If the backlighting was 
ofi. i, will be turned on. 

3. Press EXIT Lo rclurn 10 ,he function display. 

To er,cnd ,he operating life of ,he batary pack. lurn ,he 
backlighting off when i, is not required. 

2.8.2. Mods 

The Mode function is used 10 s&c, ,he display lypc. You cun select 
TWA, STEL. MAX, and PEAK. 

I. Press the ENTER key. 

2. Select “Disp” and ,hen press “Mode”. S&c, the mmxlc you 
want to view. The currenl mode is not assigned a soft key. 

For example. if the cunen, mode is TWA, then when you press 
the “Mode” key. “PEAK”. “SIEL” and “MAX” will be 
displayed. 

When you have selec,cd the new display mudc. ,hc meter display 
and sla,us display will be updalcd 10 rellec, ,hc new mcde See 
Section 2.5. fm a &tailed descriplinn of each mode. 

2X4. Lock 

The “Lo&” key is used ,n prevent access to 2020’s wnritivc 
np,ions. Sensilive np,ionr are Ihove which can affcc, 2020’s 
readings. These include selecting a calibralion memory, zeroing the 
inswmcnt and spanning the insmmenl. If any one of these 
funcdons are s&c,.4 when ,he inr,rumen, is locked. 2020 will 
promp, you ,u unlock ,he ins,nm,en, before you can ~CCCEI ,hc 
functions. 

To Iwk 2020: 

I. Press ,he ENTER key. RFEI “Dirp” and then sclec, “Lock”. 



2. You will be prompled for P password. If no password has been 
colered. then press the ENTER key. If B password has been 
entered. enter the correct password sod then press the ENTER 
key. 

3. If you want to eater a password. press “ChnS” and enter a 
password. The password can be up to 4 numerical characters. 
Press du ENTER key to accq the password. 

Note: If you change ulc password, make sure you record lbc 
scaing. Ona the insvument is locked, lhae is oo way to 
unlock it without losing all your data. 

4. Press “Lack” to lock 2020. The message “Lack is on” will be 
displayed. If “Unlk” is displayed. 2020 is already locked. 

2.8.4. UtllOCk 

if you try to calibrate 2020 while il is locked you will see the 
message “Erm: LOCKED! See Disp”. To gain access: 

I. Press EXIT lwicc and then press “Disp”. 

2. Press “Lack”. enter the password sod press ENTER. Once the 
password has been entered and vuilied. press “Unlk” to unlock 
the instrument. 

3. Press EXIT twice conlinue with calibration. 

I 
3. Detailed Operation 

3.1. General Informetlon 

2MO most be calibrated in o&r lo display concemradon in ppm or 
mglm’ units equivalent Lo the calibration gas. First. a supply of zero 
sir which contains no ionizable gases of vapors. is used Lo set 2020’s 
zero point. Then, calibration gas. containing a known concentration 
of a phomioniublc gas or vapor. is used tow the sensidvily. 

Occasionally clean ambient air will be suitable as zero air. Doe to 
2020’s sensitivity. outdoor air is usually unsuitable for calibration. 
For best results. use a commercial soorce of zero grade air and a 
second regulator. Zero air should have not more than 0.1 ppm total 
hydrocarbons (THC). 

If compound dueshold limit values (TLVs) are exceeded, you should 
ox a gas bag for sampling and calibration. 

To determine Ihe TLV of the compounds conlained in the calibration 
gas. refer to the Material Safely Data Sheet (MSDS) supplied with 
your calibradon gas cylinder. 

If you will be using a gas hag for calibration. you should obtain the 
calihnlion kit (Pholovac ParI No. 390033). The calihrslion kit 
contains a regulator. a gas sampling bag and a gas hag adapter See 
3.3 for details of calibration using a gas bag. 



Nole: Disconnect 2020 hwn lbe AC adapter before beginning 
calibration. 

3.2. Callbralion Ualng the Flow-Match Regulator 

33.1. Connecting the Flow-Match RagulWw lo the Cylinder 

,,‘m,h,~: Observe pmp~r handling F,o,X.du~ for 81, SPSCS! See 
Sccdon 12.2. 

I Conncc, ,he reSulalor ,o ,he calibnuion Sas cylinder. 

If you are Using a patable lank of cslibralion gas @hc4ovac 
Par, No. 350012). c~nnccl the rCSUlltU (Pbotovac Par, No. 
3MM6) direaly 10 ,he lank. 

2. When ihr regula,or is connected pmpcrly. yw can read du 
cylinder con,e”Is from ,he ,@8,‘X fl”SC. 

1 
9.23. Calibmtlng 2020 with ihr Flow-Match Regulator 

I, Ensure the real sample probe is connected to the 2020 inle,. If 
you M USi!,S the long p&e for sun+,& lhen C”J”X IhC 10% 
probe is connecled 10 2020. 

Note: Ensure ,he sample probe is free 01 any wnlaminalion as 
lhir will effec, ,hecnlibra,ion 

2. press the ENTER key. 

3. Select “Se,“. “Cal” and then “Men,“. 

4. Select the desired Cal Memory. 2020 has I5 Cal Memories and 
can be cslibrrazd wi,h 15 differen, *pan gases or response 
factrrrs if required Only one Cal Memory can k used a, a time. 
Each Cal Memory stores a different response facllrr. zero pain,. 
rensilivity. and alarm levels. 

5. Selec, “Ch”g” and ,hen “User”. Enlcr a name for ,he 
calibration memory. 

Press ,hc ENTER key and emer P rerpunse factor (RF). Refer 
to Appendix 8.6 for a list of Response Faclors. If ,he compound 
is not listed in Appendix 8.6 or you are measuring gas 
mixlures. ,hen en,er a value of I.0 The concemralion dctcclcd 
by 2020 will be multiplied by ,he response Rclnr before it is 
displayed and logged. 

6. Press the ENTER key and enler an alarm level for STEL. TWA 
and PEAK. 

7. Press ENTER and expose 2020 ,n P supply of zero air. 

8. Selec, “Se,“. “Cal” and “Zero” Alkw 2020 10 se, i,s ,erct 
print. 

9. Select “Set”, “Csl” and “Span”. fO20 asks fa Ihe span gas 
concentration. En,er the known span gas conccmritdon. wilhou, 
pressing ,he ENTER key In confirm it. 

IO. Insert ,he 2020 sample probe in,o the adap,cr lubing from the 
regulator. See Figure I I. 

11. Ensure ,hc calibralion gas cylinder is uprigh, and open ,hc 
regulalor by lurning ,he valve coun,crclockwire. Open ,he 
regulsmr until ,he ball is l/8” from its res, position. 

NO&C: Do not se, Ihe flow rate IOU high. 

12. Press ,hc ENTER key. 2020 sew its rensilivily. 

13. When the display reverts ,o ,he dcfaul, display. 2020 i\ 
calibrated and ready for uw 





3. 

‘I. 

5. 

6. 

7. 

8. 

9. 

IO. 

II. 

12. 

Select ‘Se,“. “Cal” and then “Mem”. 

Select ,he desired Cal Memory. 2020 has 15 Cal Memories and 
can be crlibmled wi,h I5 differen, span gases or response 
faclws if required. Only one Cal Memory can be used a, a time. 
Each Cal Mem~y sloes a differen, response faclor, zem point, 
sensidvily. and alarm levels. 

Sclcc, “Chng” and ,hcn “User”. Emer a name for ,be 
calibmdrm memory. 

Ress Ihc ENTER key and en&r a response facmr. 

Ress Ihe ENTER key and emer an alarm level for each mode. 

Press ,he ENTER key and emer a response faclor. Refer Lo 
Appendix 8.6 for a lis, of Response Facmrs. 

if the compound is no, listed in Appendix 8.6 or you are 
messuriq gas mixlures. then enter 04 value of I .O. The 
conccnlration de,ec,ed by 2020 will be mul,iplied by the 
response factor befwe i, is displayed and logged. 

Connec, ,be supply of zero air. If you are using a gas bag wilh 
zero sir. open ,he bag and conwec, Ihe gas bag adaplcr m the 
inle,. 

Selec, “SC,“. “Cal” and “Zao”:The 2020 se,s i,s zero pain,. 

Selec, “Se,“. ‘TaI” and “Span”. The 2020 asks for the span 
gas concenvadon. Emer Ihe known span gas conccnvalion. 
wilhou, pressing Ihe ENTER key lo contin il. 

Open ,he bag and then connec, Ihe gas bag adapler 10 the inlet. 
Press ENTER. 2020 sels iu response faclor. 

Note: Readings may lluc,ua,c slighlly as Ihe gas bag emplies. 
Do no, allow 2020 10 evacua,e the bag completely. 

13. When ,he display revefls IO the defaul, display, 2020 is 
calibralcd and ready fur ux. Remove the span gas bag from the 
inlet. 

If the 2020 is powered off in the middle of zeroing ca spanning. it 
will power on displaying a Cal SLB,UP. This indicaas Ihal you need 
,o calibrate 2020. While ,he Cal status is ac,ivc. all alarms UC 
inacdve. 

3.4. ProgrammIng the Cal Memories 

2020 has I5 Cal Memories and can be calibraled wilh I5 dilfercn, 
span gases m response factors if desired. To program the Cal 
Memark: 

I. 

2. 

3. 

4. 

5. 

6. 

If you will be calibraling directly from the por,able cylinder. 
connect a flow-mash regulalor (Photavac Pan No 35lW106) 10 
each lank. You mus, use a reparrle regulalor for esch 
compound ,u preven, cross conlaminalmn. 

If you are using gas hags, prepare ,he bags of calibradan gas as 
omlined in Section 3.3. Use a difleren, gas hag and gas hag 
adaplcr far each concemradon and for each ,yp-c of calibralion 
gas. You can use the same gas hag ,o zero all the Cal 
Memories. however. you mw, refill ,he bag for each Cal 
Memory. 

S&c, “Se,“. “Cal” and “Mcm”. 

Selec, Ihe desired Cal Memory (I ,u IS) with Ihe “Ner,” and 
“Rev” keys. 

Press “Chng” 10 change ,hc parame,err of ,hc Cal Memory. 
Select “User*’ or “Lib”. 

If you selecled ““se,“. enter ,he name. response factor snd 
alarm levels. 

lryou entered “Lib”. use ,he “Ner,” and “Prev” keys 10 selec, 
,he required library. See Appendix 8.7 for a list oflihrary 
en&s. 

I, does no, ma,,er which Cal Memory is xlecmd or 
which response faclur is cnlered, 202u’s response is no, 

/*_) compounds in Ihe sample. 1 

specitic to any one compound. The reading displayed 
represents the lotal concemmdon of all ionizable 

7. Cnlibrale ,he inswumcn, as described in Se&m 3.2.2 or 1.3 2. 
When ,he calibration is comple,ed, the calibradon infrsmalion 
is aummatically slored in ,he selec,ed Cal Memory. 

8. Repcat this procedure fur each Cal Memory you need. 

Whenever ,he inwumen, is calibraled, 2020 updales die rclrcled 
Cal Mcmay only. Each Cal Memory mus, be calibraad a, Iearl 
once a day. Frequency of calibradon will depend rm amhien, 
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condidons and inswment response. If ambient condilions change or 
the response has drifted. a calibradon most be perfonoed for each 
Cal Memory 10 ensore reliable opcralion. 

3.5. Rssponss Facton for Gaur and Vapor5 

3.5.1. Gsnsml Inlormstion 

In siluadons wbue ooly a singk pore compound is presenl in air. 
2020 should be calibrated with a smodud of that specilic compound 
as span *as. 2OWs I5 Cal Memories can bc used lo store 
c&uation infonoluion for I5 differem spa” gases. 

‘fix displayed reading will always be influenced by any other 
pholoionizable mmpmmds present in the air sample. 

Note: Even if 2020 hasbeen calibrated with a specific 
compound. its mpoole is no( specitic nod the prescncc 
of another ionizable impurily may render the numerical 
result invalid. 

It is often impracdcal to carry a range of different stsodards into the 
licld. Appmrimalc results em be obiained by crlibradng 2020 with 
the recommcndcd span gas ad entering tbc qpropriate response 
factor. The response factor is based on the ruio of the response of 
the specilic compound lo the response of the span 8~s. The response 
factor mulliplics 2020’s reading then displays and records il. 

Appcndir 8.6 provides response factors horn which approximations 
can he made for 8oidaocc pwpows. Data crtmpolaled from the UK 
ofresponsc factors must be regarded as interim mod approximate 
only. Appendix 8.6 sboold be used only for coocentralions up IO SUO 
ppm of the specific compound. as response factors change with 
conccnunlion. 

3.5.2. Using Response Factors 

I, Select %I”. “Cal” and “f&m”. 

2. Select the desired Cal Memwy (I 10 15) with the “Next” and 
“Rev” keys. 

3. Rcss “Set”. Tsl” and “Mem” sod “Chng” to change du 
parameters of the Cal Memory. Selccl “User” or “Lib”. 
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4. lf you selected “VW”. en,cr the nime. rcrponrc factor and 
alarm levels. 

5. If you entered “Lib”. use the “Next” and “Prev” keys to select 
the required library. See Appndir 8.7 lor a Ii91 of Library 
entries. 

6. Calibrate 2020 with zero air and lo0 ppm isobutylcnc as 
described in Section 3.2.2 or 3.3.2. 

7. Expose 2020 IO Ihe sample. The displayed reading is Ihe 
approximate concentralion of the specific compound. 

The response factors in Appendix 8.6 serve only as a guide lo 
correnvadons measured by 2fJ2fl. 

Resolls are expected to be accurale to within +/- 10 ppm or +I-25% 
of the displayed result. whichever is greater. Accuracy of response 
faclas to other gases and vapors may differ from those listed in 
Appcodir 8.6. 

3.6. Msnual Opemtlon 

As pM of manual operalion. you setup 2020 IO monitor variws 
locations. Since each location may contain different compounds and 
mncentradon ranges you can program a Cal Memory and the 
associaled response factor and alarm level br up to I5 different 
applic&ms. In this way you can sample numeroos locadons without 
having to rc-calibrate 2020 aI each location. 

Prepare a monitoring schedule for you applicadon. Your schedule 
should contain a list of sites that must be monitored and the Cal 
Memory [hat most be used when mooboring the site. Alw include 
any reference informadon lhal will help you define Ihe site and the 
mooitoring applicsdon. if you create your schedule using 
spreadsheet software. you cm later download 2020 data to a 
computer nod lhen copy it into the spreadsbeet for funhcr 
calculations. 

Once you have programmed 2020. and prepared a list of sites to he 
monitored. you will move around to each location and manually 1118 
data at each site. 

I. You must determine the number ofcalibra!ion standards Ihal 
will be. required to perform manual monitoring for your 
application. Program and calibrate all the calibradnn mcmorier 
that you need. See Section 3.2 and 3.4. 
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AC adaptcr (Pbotovac PM No. 35oool or 396013) 

Rinser (Pbo~ovac Pan No. 380120) 

3.7.2. Opmllond Check LIti 

Below. beginning ticld work. set up and calibrate 2020 for your 
pardculu applicnion. Ensotc the instrument is in working o&r 
before heading into Ihe field: 

I, Press dae “Set” and “Clock” keys mod cnswc dx cnrccl time is 
cnarcd. Press Ihe ENTER key sod coswc the coimcI date has 
ban cowed. 

2. Ensun Ihc battery pack is fully charged. If you are oosurc about 
the IWJI of the bauery. replace the battery pack wilh one Ihal 
is folly chargal. See Section I .5. 

3. Program sod calibrate all tic Cal Memories yoo need. See 
Sccdon 3.4. After cslibntion ir.complclc. sample the 
calibration gas and the bag of zero air to eosorc 2020 has been 
calibrated cwecdy. 

4. Sclecl du ccacct operating mode. See Section 2.8.2. 

5. Rex1 the TWA accumulalor. the STEL moving average and the 
MAX. See Se&on 2.5. 

6. You may want to dclele all cnuics from Ihc datalogger 10 avoid 
confusion bclwecn diffncnl days’ data and to avoid running out 
of space in dxc dalaloggcr. See Section 2.1.2. 
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4. Connecting Accessories 

4.1. Prlnter 

The pinlcr most have P printing width of al least 65 characters and 
mosl USC Rxcd spaced fonts. The serial communicadon parumctcrri 
on 2U20 have been fixed at 96(10 baud. no parity, 8 data bits and I 
stop bit. Your printer must he able lo match there selling% 

If you arc using a parallel printer. you will need the Pholovrc serial 
to parallel coovcrtcr (Pbolovac Part No. 380145). See Seclion 4.3 
for details ofconnating and operating 2020 with a scrisl lo parallel 
c”““cl¶cr. 

Note: 2020 IIS is not classified for use in hazardous kxalionr 
with a printer. 

I. Turn 2020 off. 

Nole: You musl turn rhz instrument off before connccling or 
discormccting the prinlcr cable. 

2. Connect the printer cable (Photovac Pan No. 35001 I) to the l/O 
pm on the back of Be 2020 and then to the serial pan on the 
printer. 

3. Turn 2020 on. 
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6. Type in PA and press <Enter>. Typ in None and press 
<Emen. This sew the parity 10 None 

7. Turn 2020 off. 

Note: You must turn UK instmncnl off before connecdng or 
dixonnecdn~ tbc primer cable. 

8. 2020 must be connccled to a serial pm. Uoe ,he primer cable 
(Pbolovac f%ri No. 3MoI I) to comect 2020 to one of the 
compuler’s serial ports. Take note of which serial port yw are 
using. Normally you will use Corn I a Com2. 

9. If the 2020 prime, cable plugs dircc,ly inlo lc pcm on ,hs 
compulcr wi,hw, ,he gcndsr change, OT Ihe 9 10 25 pin a&p@ 
(null ma&m). you are mm, pobably comKc,ed’to a parallel 
pat. Yw will need a, lust one of Ihe adaplu cables ,o ccmncz, 
2020 10 a ~erisl port. See Sccdon 6.6. 

IO. Type PO and press <Enter>. Type in I if you conmcted 2020 10 
Coml cn type in 2 if you connected 2020 10 Corn2 and press 
<En,cn. If yw connec,ed 2020 I” another serial p-x, rn,cr ,he 
corresponding number. 

I I. Type MO and press cEn,u>. Type in A ,o change the mc& 10 
ulswcr. 

12. In order to capture dx d&a and sloTc them cm a disk you must 
turn ,hc Crosslalk capcure command on ad specify P disk Lo 
which ,he dam can be s,ored. Type CA and prcor <Enter>. 

(3. Now ,ype in ,hc disk drive and the name of Ihe lilt where yw 
want the dam stored. For erample if you wan, 10 s,on Ihe data 
in P Clc called 2020 on a floppy disk in drive A, lhcn ,ypc 
A:U020,d,a and press <En,er>. 

14. If ,he word Command? does nM appear at the bottom of Ihe 
Crosstalk Capture Screen. press <Ew>. 

IS. You have now se, up Crosstalk 10 communicate with 2020. 
Type GO L ,o besin ,he downloadin session. % Slatus 
Screen will disappeu and Ihc Cap,urc Screen will rppcnr. 

16. Revs ,he ENTER key. S&c, “Log”. “l’ml” and lhen selec, 
‘Gqh” M ‘“TabI”. 

17. S&c, a star, Lime using dxe “NcxT ad “Rev” keys. Hold 
down the “Next” md “prsv” IO semII through dx d,a quickly. 

18. Prer~ ,he ENTER key. and S&C, ,be slop Lime. All enlricr 
belwcen. and includiw ,he slar, and E,OP en,rirr xvi,, be (en, 
,o the compu,er. 

19. When all the data have been se”,. press <Eso. Type CA t~fl 
and press <Enter. This will ,urn Ihe capture op,ion off and 
write ,he captured iile lo ,he disk drive you sfxcificd in slcp 
X13. 

20. Press <Homo 10 ,e,urn 10 ,he S,a,ur Screen. 

21. Type QU and press &n,en. This will end your 
communicalions session. 

Convert ,hc tile to a ,a, file or a prin, file using ,hc MS-DOS@ 
Cupy Command: 

22. To EDOVC,, the file ,o a ,a, file. a, ,he DOS prump, type: Cupy 
202O.dra 2020~x1 

23. To cowen ,hc file ,o a print file. a, ,hc DDS prnmp, type: Copy 
202O.dro 2020.pm 

Once ,he file has been conver,ed ,<I a ,exl file you can use Y lel, 
editor to view and cdi, the conlent~. 

If you are not comfortable with ,he Crosstalk commands used above. 
yw should familiarize yourwlf with lhcsc commands by reading Ihc 
Cmsrlalk wer’s manual. I, is imponan, ,o undcrsland each of ,hc 
commsnds in order ,o ensure bolh Crosstalk and 2020 arc se, up 
cmwcdy. 

4.2.2. Using Microsoft Window 

If you am using Micrauf, Windows you do Iwt need ,o purchav ?ny 
separate sofware. The rules fw connccling 2020 10 ,hc serial par, 
s,ill apply. see steps 17 ,o 9 in Sccliun 4.2.1. 

In order ,o use ,hcx instructions. you must be familiar wi,h 
Micmof~ Windows Version 3. I and i, must be inrmlled and 
running on your mmpulcr. 

To initiati communicaduns bclween 2020 and Windows: 

I. S,art Windows and ,hen s,an Ihe Terminal Rugram. The 
Tcrminsl Frogrem may be in Ibe Accerwnes Program Group 
Its laadon will depend on how you have ve, up Window, 



2. Open the Settings Window and s&s, Communicalions 

Fipre 14 

Elm* Control- 

3. Sclecl ,he c~rrec, Baud Rate, Data Bia, Slop Bits. Parity and 
Conneaor. Sclccl Xonlxoff for Ihc Flow Conuol oplion. Leave 
,he Pwi,y Check and Carrier Detect op,ions off. Select OK ID 
close the dialog box and accepl ,hc changes. 

4. Open ,he Transfers Window and selec, Receive Tea, File. A 
Receive Tex, Filt dialog box will open. See Figure 15. 

5. Type in ,he desired ps,h and filename for ,he dala lha, are IO be 
downloaded. Ensure the path is correc,. 

Ensure ,he ,ile name has a lx, erlcnsion. The .,x, exlension 
will make il easier 10 use ,he downloaded dala baler. 

veTexl file 

6. Select Ihe Table Forma option and ,hen selec, OK. Al ,hc 
bmmn of ,he screen ,he message. “Receiving Dea” is 
displayed. 

7. Press ,he ENTER key. Select “Log”. “Pm,” and ,hrn selec, 
“Grph” o, ‘Tab,“. 

8. Selccl a start time using the “Neal** and “Prcv” keys. Hold 
down the “Next” and Trev” keys 10 saoll lhrough ,hc data 
quickly. 

9. Press ,he ENTER key, and select the slop time. All enlries 
beween. and including. the s,ar, and s,ap emTics will bc sent 
IO he colnp”la. 

IO. To ,ermina,e communica,ions scIec, Slop from ,hr b+,,um crl 
the scree”. 

The logged d&a can now be copied or cu, Lo ,he Window Clipban 
and pasled into a Lex, editor. such as Windows’ Na,epild. o, a 
spreadsheel for ediling. 

Refer ,o ,he Microsof, Windows User’s Guide for de,ailed 
ins,ruc,ions on ins,slla,ion and operation of Micm4 Windows. 



4.3. SerM to Parallel Conwtiar 
This device allows 2oLO. which is only capable of x&l 
communication, u, canmuniutc wilh a pamllcl device. This will be 
ma, useful for prinling, u nun, printas utilize parallel 
communictinr. 

The pin,er mus, have a pxin,in# width of a, lust 65 chuaclcrs and 
mud USC fixed spaced Ion& Tbz serial communica,ion puamc,ers 
on 2O20 have been Ad I 9600 baud. no parity. 8 dam bits nod I 
stop biL Your convener rnu~t be act 10 maeh these senings. 

43.1. DIP switch sotung8 

The DIP swi,ch ae,,in#s are very impmUn, and mw, be se, corrw,ly 
in order (0 conwAy communiclte wilh 2O2O. 2020 will always be 
the serial device so chc &U flow diition will bc Jcrial 10 pusllel. 

2. Dclerminc ,bc baud ra,e a, which Ihe ccmvnter will be 
receiving dt.U from Ihc inslrumen,. The value you se, here mw., 
malch 2O20. 

3. Use Ihs fin, (hree DIP switches to se, Ihc baud ra,c lo WlO. 
See Table 5. 

BaudRate 1 SW1 1 SW2 1 SW2 

9600 I On I ON On 

4. Swiwh 4 se@ the dam bi,s. Off = 7 Bils. On = 8 Oil\ SC, ,he 
da,a bilr 10 8. 

5. USC Swivhes 5 and 6 10 se, ,he parily 10 none. 

Pdty ( SW5 1 SW6 
NOW. I Off I ON 

6. Swi,ch 7 P&S dae Handshake m&e. Off = XonlXoN. On = 
DTR. Se, the Handshake mode lo XonlXoff. 

7. Use switch 8 ,o se, the da,a flow diredian ,o scriol ,u parallel. 
Off= Serial ,o Puallcl. On = Parallel Lo Serial. 

8. Check your selings. I, is imperative ,hs, you have the caret, 
settings M you will bc unable ,o csmblish comnwnica,ionr. 
Your setlings should match lhox in Table 7. 

SW, 1 swz 1 SW3 1 SW4 I SW5 I SW6 1 SW7 1 SWS 
0” 1 off 1 on 1 On 1 off 1 off 1 off IOR 

Table 7DlPSwitch SeUbw 

4.3.2. Using a020 wfth tha Serial to Parallel Convertw 

NOQ: 2020 US is no, clsssifxd for use in hazardous Incalions 
wilh printers or with the serial 10 parallel wnver,er. Turr 
2020 off. 

NOB: YOU must turn the insVumcn, “rf behe wnncc,ing or 
disconnecling (he pinier cable. _.__ 

I Unplug Ihc cowaier from the AC oude,. 

2. USC the cable ki, (Pbo,ovac Par, No. 35001 I ) ,(I conncc, ,he 
2O20 I/o M”“OC,M LO the co”“c”er. 

, 



3. Use the parallel cable. supplied with Ihe converter. to connect 
the converter and the printer. If this cable is not suilablc. see 
Section 6.3 for the cable rquiremenu. 

4. plug the convener into an AC owlet 

5. Turn 2020 on. 

6. Ensure tbe printer has been setup correctly. It must be on-line. 
Ensure paper is available and has been aligned properly. 

1. Press tbe ENTER key. Sclsl “Lag”. “Rnt” and then select 
“Gph” M ‘“TabI”. 

8. Select a slln time using the “Next” and “Rev” keys. Hold 
down be “Next’ and “Rev” keys ,u scroll through tbe dau 
quickly. 

9. Rcss the ENTER key. and select the stop lime. All cnwies 
between, and including. tbc surf and stop entries will tK sent 
to the printer. 

Sample Line 

A 3 meter (9’) sample line (Pholovac Port No. 39@306) may be 
connected to 2020 far remcae sampling. Connect tbe sample line to 
du 2020 inlet using the titlings supplied with the sample line. 

Nak When using the sample line. be especially careful not to 
aspirate liquids or solids as tbcy will damage 2020. 

4.5. Dllutlon Probe 

4.5.1. Dwxiptlon 

The dilution p&e (Photcwac Pan No. 35OOI3) rmche, to the 
underside of 2020 and allows 2020 10 read concentrations up to 
2woO ppm isabuykne equivalent unbs. 

A metering valve convols the raio of sample 10 am air. 2020’5 
pump draws air through both Ic diludon probe inlet and through 
the charcoal tiltcr. You XI the metering valve so that 2020 reads 
IO% of the actual sample conccntmdon. Zero air is created by 

drawing room air through a charcoal tiltcr. 

2020 is calibrated with to0 ppm isobulylene. The diluhan probe is 
then connected to the 2020 inlet and the diludon probe -2020 
system is calibrated wilh 103 ppm isobulylcne. For high accuracy 
operation, the dilution probe is calibrated whh 1000 ppm 
isobutykne. 

4.5.2. Auambllng the Dilution Probe 

I. Slide the charcoal filter lube in10 the 114” compresrion nut on 
the zero air inlet of the dilulion probe See Figure I II. 

I 
Dilution Probe 

Inlet,Fitter 

Charcoal Filter 

2. Finger-tighten the nut. Then use a wrench tu tighten the nut : v4 
of a turn &rther. This will compress the ferrules onto Ihc lub c 



3. Slide thz ink, tilter into the l/8” compression nut on ,he 
ssmple inkt ofdx dilution p&e See Fi#“re 18. 

4. Finger-,ilh,cn the nut and lhcn “se a wrench lo ,igh,en ,hc n”, 
WI of a tutn furtha. This will compress the fender “nt” ,ht 
fwer mbc. 

4.5.3. h-mtalllng tha Dlltilon Pti 

I, Rcnw”e ,he IWO PEnw, fmm UK b”u”tn of the 2020 comml 
housing. 

2. Use Ihs long mounliq suews supplied with lc dilution probe 
m ccmect the mwnting bracket I” the ZU24l botlom hwsing. 
See Figun 19. 

3. Use ,he shon mwntiq SEIWJI and tic wrsbcn ,” c”nnec, the 
dilution pmbz lo tlu mounting bracket. 

r 

Muutling SmckU 
l 

I 

4.5.4. Calibration with the Dilution Probe 

2020 must be calibnud in order 1” display c”nccmr”,m~ in unils 
cquivalen, ,o ppm. 

Occasionally clean ambien, sir will be suimble “s ler” “n If lberc is 
any doubt. use a mmmercial source of zero grade air and P regulator 
or wcond sampling bag. Span gas of the desired compound and 
concenvation is also required and may be obtained from P specialty 
gas supplier. See Appendix 8.4. 

lsobulylcnc al IM) ppm in air is recommended “s span gas (phulovac 
Part No. 3Mol2). If you are “sing snorhcr type of span g”r. you 
must obtain rhc required gas and concenuation. If cumpwnd 
threshold limi, val”es (TLVs) are exceeded. you should “se a 8,s 
bag for calibralion. 

Calibrate the insuumcn, as follows: 

I. Calibrate 2020 as outlined in Seclion 3.2.2 or 33.2. 

2. Remove ,hc 2020 sample probe. Use the tubing supplied wilh 
rhc dilutian p&e ,” connec, ,hc dilution prnbc cw,le, m ,hc 
2020 ink,. 

3. If you arc “sing gas bqs. flush and fill ,he gas bags wi,h lat 
ppm iwbotylenc. 

4. Uw tbc hex wrench 10 loosen Ihe screw in ,hc mearin~ valve 
hsndle. Do no, remwe the her screw. 

5. lnser, the (“be from ,hc dilulion probe ink, inm ,be adapter 
tubing from le flow-match regulator. If you are using gas bags. 
wnnec, the gas bag adaplcr I” Ihc dilulion probe inlet. 

6. Ensure the calibralion gas cylinder is uprigh, “nd “pen ,hc 
reg”ls,“r “ndl *c flail is l/8” from i,s res, posi,ilm Do nn set 
tbc flow rate tm high. 

7. Adjust the maering valve until ,he display reads IO% of Ihe 
.w,“nl span gas c”ncen”a,ion. 

8. Use ,he hex wrench Lo ,igh,cn ,bc screw and Icxk ,he mrlering 
valve handle. 

9. The dil”,ion probe is now calibrated and ready 1~ “le. 
Disconncc~ uhc adapter tubing or the gas bag from ,bc inlet. 



4.5.5. 

Note, When the dilution probe is conneCted to 2020. the 
displayed readings are llwnys IO% of the ac1oal reading. 

7hc 202tiilodon probe system cm be calibWed for higher 
accuracy qmation. 2020 is calibraed with 100 ppm iaobutylcne sod 
the diludoe pmbe is calibrated with IOWl ppm isobutylcne. 

1. Cdihrate the 21320 as dewribd in Section 3.2.2 or 3.3.2. USC 
100 ppn imbotyleoe u lb-e calibration gas. 

2. Comxct the diludon probe to the 2020 inlet. 

3. llyou are cdibmdng dirslly fmm Ihc calibration lank. Insert 
tbc 2020 sample probe into tbc adapter tubing of the regulator. 

~nsore Ihc cdibm6on gas cylinder is wright, and open the 
regulator by totoiq the valve coonterclockwisc. Open the 
regulrta onlil the ball is 118” from its rest position. Do not set 
the Ww rate too high. 

4. If yw arc using gas hags. flush and RII the gas bags wilh IaoD 
ppm bobotyhe. It is advisable to obtain a second cslibrslion 
kit (photovac put No. 390033) for the IOM ppm isobutylcoe. 
See Section 3.3.1 for details of filling the gas bags. 

5 Adjust the met&ring valve until the display reads 10% of Ihe 
actud irobulyleoc gar umccntradoo. 

4.6. Replacement Detector Lamp 

46.1. Gwteral lnlornutlon 

2020 is supplied with a UV lamp which produces so enngy of 10.6 
cl~won-vob (eV). Wbb this standard lamp installed. 2020 
responds well to gases and vapors which ionize et 10.6 CV or less. 
Cmp,,~ndr dm, have m IP greater than 10.6 eV may “01 respond 
well to a 10.6 cV lamp. 

Fw special spplicadoon. 2020’s response ctm be changed by using 
lamps o(otbn eoqies. The I I .7 eV lamp is mvered in Sstiol~ 
4.6.2. You can o&in mme informalion on lamp% of “tier eoerglel 
from the Pholovac Applications Group. 

4.6.2. 11.7 dJ UV Lamp 

With an Ii.7 eV lamp installed. 2020 funclions as a leak detector 
respandiog to gases and vapors which ionize at I I .7 eV LX less. The 
( f .7 =V ,smp may be us&l for detecmg leaks of chcmicrlr nol 
ionized by the IO.6 CV lamp. This lamp is intended lor spCCial 
applicadons only. It is not suitable for normal operalion, b+xaUSe of 
limitations of the lamp window malerial. 

The Ii.7 CV lamp window material is Lithium Fluoride (LiF). 
Unlike aher lamp windows, LiF readily absorbs WY~CI from . 
etmospherie humidity. When contaminstcd by moisture. the window 
loses its ahilby to transmil UV light. 

Note: Never couch the window OT let liquid waler ‘IIFU il. 

LIP is composed of two light elements which are easily disrupted 
within the crystal lattice by the UV light generated by the lamp. 
Disruption of the lattice causes tie crystal to o~rn a yellowish color. 
nod again perfonoancc declines. 

NOtc: Do not remove or replace the detector lamp in n 
hazardous location. 

Secswe of the lamp window limitations. lhc lifetime of the I I .7 eV 
lamp ip rervicted and il most be used sparingly according Lo tie 
followin* iostmctioos: 

I. 

2. 

3. 

4. 

5. 

Remove the I I .7 CV lamp from the supplied des%%nl battle 
and install the lamp according to the insvuclion~ in Sccdon 
5.2.1. 

Calibrate 2020 as outlined in hclion 3.2 or 3.3. 

Recalibrate 2020 every I5 minutes of operalion. 

Every hour of operation. switch 0112020 and examme the lamp 
window for yellowing. If the window is yellow. then remove 
the hmp sod regenerate Be window according lo the procedure 
in Seclion 4.6.3. 

After use. remove the lamp fmm 2020 and swre il in Ihe 
supplied dessicant battle. 



4.6.3. Regmwatlng the UF Window 

To ngeencmtc Ihc I I .7 CV lamp window: 

I, Clean the lamp window with dry aluminum onick powder on a 
dry cotton swab. Do no! use mahanoI or water. 

2. Aluminum oxide may be obtained horn mast chemical supply 
compmics. When cmluing specify 3.0 micron powder. 

3. Tk lamp window can also te mgcnemtcd by sloring fhc lamp 
in a dcssicator for at least 5 days. 

,.7. DC Power Cord 
2020 can be mnnccted to a car battery thmugh the cigarette lighter 
with the DC power cord. While 2020 is connected to the car battery 
the mm battery is being charged. 

2020 VS is m clasitied for use in hazardous locations 
with a DC power cord. 

I Turn Ihc insbumcnl OK by pressing thz ONIDFF key far 2 
seconds. 

2. Connect the DC power cord (Photovr Pad No. 35SUO4) lo the 
2020 AC adapter jack a0 the M of the instrument. 

4. Turn chs instmmcnc on again by pressing the ONKIPP key. 

If the car is nmning. ensure the car exhaust does not contrminale 
your samples. 

4. Belt Clip Holater 
Use the bell clip holster (fluXovac Put No. 35Mo8) 10 pmlccl the 
instrument and to mount dw. insrmment to a bell 0T personal 
~ppX~t”S. 

I Disconnect Ihe top strap and insert 2020 into the holster. 

2. Reconncxt Ihc strap so fha~ 2U20 is held surely. 

4Ps I 

* 

5. Routine Maintenance 

5.1. Battery Charging 
A fully charged battery pack powers 2020 fur appmximalely 8 hours. 
If ths instrument is 10 be used for nwre than 8 hours. cury a spare 
battery pack (Pbolovac PM No. 35fXM9). When the firsl one has 
been discharged. replace it with tie spare. 

Note: If you do not tlollZG20 off before removing Ihc battery 
pack. yw will reset lhe inswmem and you will lose all 
logged dam and setup puamclers. 

When chc insvumcnt swus displays “LBal”, the ballcry pack 
requires charging. When Ihe “LBal” stsus is displayed. you have 30 
minutes of opcndon left. 2020 will turn itself off before Ihe baltery 
pack becwncs uidcrlly low. 

Note: 

Upon return from field work, charge the battery packs as uudined in 
Scflion I.5 UK only the AC adapter spcciliid for USC with 2020. 

If you do IIM require portable operadan. you can use 2020 while il is 
connected to ths AC adaplcr 

The AC adap&x wtomrtically charges a a high charge raw undl the 
ballcry pack is fully charged. II then mainlains the full charge with a 

L 
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low con,inuow charge ra,c indelbdlely so thcrc is no danger of over- 
charging. 

When the LED. on the back of 2020. is red. the batlery is charging. 
When ,hc LED turns green. the ba,,ery is folly charged and ready for 
use. 

thle: Leaving 2U20 for more dun 3 monlhs without ,uming it 
on my resull in the loss of recorded data and se,op 
parameters. If 2020 is n* wed for long priods of lime, 
turn the insu”mcnl on for a few hwn every month to 
avoid loss of da. 

Mslnlon5nw of the UV lamp 

62.1. Removlng and Ropbclng tha UV Lamp 

Note: Do nol mnove or replace ,he dctcc,cu lamp in P 
hazardous Iocadon. 

I. Ensure the ins,romcn, is turned off. 

Warning: You must turn the instrument off before removing the 
lamp cover! 

2. Use tbc 2020 multi-,ool LO remove the lamp housing cover 

3. Til, 2020 rlighlly and ~emo”c dw UV lamp 

Wamlag: Do out Lwch the wire grid inside the debwor cell. Any 
dust or din in tbc de,ec,a cell cm be blown cm, wi,h a 

Do no4 inscn soy objcc,, olha thao du UV lamp. into du 

4. Discard Ihs *ring and spring supplied with the replacemen, 
lamp. 

5. Wilhoul touching the lamp window, place the new lamp into 
lhc 2020 lampbobkr. window Ra. See Figure 20. 

52.2. Cleaning the UV Lamp Window 

Lamp Cover ’ u& 

Figran 20 Removing the UV lamp 

Nole: If you have a UV lamp with a white serial nombcr label. 
i, is possible ,ha, ,he UV lamp may no, RI inlo the 
lampholder. Do MN force tic lamp into the lampholder. 
See Se&on 6.3. 

6. Replace the lamp housing cover. Tighlen the co”cr down wilh 
,hc mul,i-mol. Do no, ovcnighlcn. 

1. Calibrale all ,he Cal Memories ,hal you arc using and lhcn 
continue oonoal operation. 

During ,hc course of normal operalion. a film builds up oo ,hc 
window of ,ht, UV lamp. The ,P,C a, which ,he 6lm develops 
depends on the ,ypc and conccmradon of ,hc gases and vapors hcing 
sampled and results from ,he VV ligh, interacting wilh ,hcm 

Ho, gases and vapors may conuibulc to a dccresx in remilivily 
bemuse lhey may mndcnsc on the lamp window. Condensation may 
eventually e”spora,e off ,he window, bo, i, will usually Iewe a 
residue ,ha, most be removed by cleaning ,hc lamp wiodow 

As a guide. cleao dtc window every 24 hours of operalion 



5.3. 

NOW Du ml remove the detectox lamp in a hsurdous location. 

I To remove Ihc film. g&y rub the window of chc lamp with a 
lin, free Iissue moistened will m&uml. Use only HPLC grade 
a specvmopic grade melhanoI lo clean the lamp window. 

2. Allow the window u) dry and then. withal ,ouching ,he 
window. place i, back into 2020. 

3. Calibrate all Ihe Cal Memoriu tha, you are using and dun 
continue nmnal opaulon. 

ReplacIng the &mpla Inlet Fllter 
2020 is cquippcd wilh a combined dus, and wa,er filter to reduce 
detector con,aminMion. As the filler colle~,s dust. 2020’9 inlc, Row 
rate and sensitivity &crease. TRe lilln will no( adlow wa,er to pass 
Ihrough, but the Al,er will no, Sop all solvcn,a. 

No(r: Do no, aspMe liquid sampler with 20201 

Replace the filter on a weekly basis. OT mwe frequendy if 2020 iS 
used in a dwy a we, environment. You mus, replace Lc filler if 
2020 has been c~posed to liquid wucr. If you are sampling ho( gases 
or vapors. mndmvlion in Ihc aample line may also affex, the ,il,er. 
The pump will sound labored when the Alla requires replacement. 

NoIt: Da not replace Ihe inle, Mtcr in a hazardous loca,ion. 

I. Turn ,he ins&umen, off. Unscrew ,be ,il,n housing from the 
dc,ec,w housing. Be careful not to Iox the O-ring seal. 

NOIC: Each fiber is potecti by a piece of blue plauic. Remove 
Ihe plastic before installing the Rltn in 2020. 

2. Remove Ihc Tefl&Polypmpylcm filla and inslall the new 
,il,u (Phomvac put No. 39fLXJO 0139EQl5). Place ,he Rllcr so 
that the Tenon side is facing dawn in Ihe fiker housing and the 
mesh side is facing Ihc 2020. 

August 1995 

Handle ,hc 61,~ disk only by tic edeer. The mesh may be 
damaged or conlnminaled by excessive handling Use forceps if 
possible. 

3. Replace du Bltcr housing. 

4. Calibrate al, Cal Memories. lha, you are wing. and ,hen 
mntinuc ncfmal operadon. 

WamlnR: Do no, operate 2020 wilhou, an inlc, fiker. 

5.4. Maintenance of the Dllutlon Probe 

5.4.1. Chwcod Filter 
The charcoal Rher will remove hydrocarbon cnntaminan,, for up 10 
4COO ppm-hwn. This means Iha, the Rltcr will lss, fw I hour 
removing 4ooo ppm of hydrocarbon contaminanls or will Ins, fm 4 
hours removing ,000 ppm. Tbs exac, Lime will be de,rmmaned by ,he 
operating,environmcn,. You will notice an increased hydrocarbon 
background when ,hc fil,er requires replacemen,. 

To replace Ihc charmal fd,cr: 

I, Loosen, bu, do no, remove. the 114” compression A,,ing on Le 
diludon p&-z zero air inla and remove ,hc charcoal faker from 
,k diludon probe. See Figure I8 DiMion Probe Iayou, 

2. Slide ,hc replacemen, charcoal liher tube in,” ,he wmprcsrion 
nut. (Phmvac Par, No. 395067). 

3. Fingcr.,igh,en ,he nu,. Tbcn use a wrench 1~ ,@,en ,he nu, 314 
of a turn funher. This will compress ,he ferrulct on,u the ,ubc. 



When the dilution pmbe is nm in use. place the charcoal filter in its 
plastic bag and store il in I clean. dry place. 

5.4.2. Inlet Filter 

The dihdion probe is quipped with a dust filler to reduce detector 
mntamindion. As the tiller colle~LI dust. the inlet flow rate and 
sensidvity ckcruse. Replxe the Rlfa every 240 hwrs of operation. 
w mm frequently if UK inruumsnt is used in I dusty environment. 

Nole: Do nol opm~te mm a the dilution pmk without M 
inkI filter. 

I. Turn 2020 off and mmwe the dilution p&c from the 
insuumem. 

2. Hold the filter housing Neal the housing with I g/16” wrench. 
See Figure 22. 

3. Unscrew the lop of Ihe Ahcr housing with another 9116” 
wrench. Be cuerLd no, 10 lox ,he Rhe, spring. 

4. Remove the spring and filler. Insudl the new AIlcr (Pbomvac 
Pat No. 395ooO). open end Orat. Fress lhc file into place so it 
will sul IL the bottom of the filla hwsing. Replace tie filter 
spring and the fop of the Rltu housing. 

with S/16’ wrench 

5. Tighten the top nut while holding Ihe bmtom one stmionzvy 
with the wrench. 

6. Calibrate both 2020 and the dilution pmbc before continuing 
normal operadon. See Seclion 4.54 

6. Troubleshooting 

6.1. General lntormatlon 

If you hwc a service rel&ed question about 2020. COIILUII this 
manual first. If you cannot find the snswer in this dwumcaalion. 
contact the Pholovac Service Depmmcs. 

When you cnll. you should have your 2020 in iron1 of you. You 
should PISO hwc this msnwl ‘& hmd. Lsudy. please have the 
kdlowing inrormstion ready: 

I, A description of what happened and what you were doing when 
the problem occunrd. 

2. Any corrective action Ihal yw have tied. 

3. The exact wording of my mcsssgcr Ihal appeared on ihe 
display. 

6.2. 



Action: Ensure no faults are occuning and calibrate 
2020 again. 

Caux: Conuminadon of sample lim, sample p&c or ltlings 
before the &axor. 

A&m Clean a replace Ihc sample line. sample probe 
or the inI* filln. See Section 5.3. 

Cause: Ambicn, air is wnuminltal. 

Action If you are unsure about dx qualily ofambienl 
air. use a supply of commercial *cm gndc dr 10 
m2020,scescclkn 3.1.3. 

F~ll2:SigMllromrpu,p.btmoull 

Caurc: Span 8.1 and zero air mired up. 

A&n: Ensure. clean air is used lo zero 2020. If you are 
using was bagr,.mark the calibradon and mm gas 
bags clearly. 

A&n: Emwe ,hc span gas is of a reliable 
conccnmtion. 

Cause: UV lamp window is diiy 

Note: Do not mncw the detector lamp in a hazardous localion. 

A&n: Clean Ihc UV lamp window. See Sstion 5.2.2 

Cause: UV lamp is failing. 

Note: ~0 nol ramwe w replace ,he dclcclor lamp in a 
lmzardmr locadon. 

A&XT: Instill I MW UV lamp. See Section 5.2.1. 

Cruse: lncmnpadblc appiicadon. 

Action: The conccnualion and sample gas arc 
imxmgotibk for use with 2020. 

FaIU: UV Iamp fnul,. UV lamp has no, started. 

Cause: UV lamp has no, starled immedia,ely. 

Action: This faul, may be seen momcnlarily when 2020 
is firs, turned on. Allow 30 10 60 seconds for UK 
UV Imnp ,o ~,a,, and the fault IO clear. 

Cause: UV lamp serial number label is blocking the pholoccll. 

Nate: Do no, remow OT replace the detecmr lamp in a 
hazardcur locdion. 

Action: Ifyw have a UV lamp wilh a white serial 
number label, i, is possible ,ha, the label is 
blocking the pholoccll. Rotate ,hc lamp 
approrimalely 90” and lhen ,ry IO starl2020 
again. If the fault persists. replace ,he lamp. 

Cause: UV lamp n* ins,alkd. 

Note: Do not rmwvc or replace lhe &,cc,a lamp in I 
hamrdws localion. 

Action: Install a UV lamp. See Se&m 5.2.1. 

Cause: UV lamp has failed. 

Note: Do rm rtmc~c or replace ,he de,ec,or lamp in P 
hazardous loulion. 

Action: Ins,tal, P new UV lamp. See Seclinn 5.2. I. 

Cause: Ekcvonic problem. 

A&n: If a new UV lamp still generales ,his faul,. dten 
contact the Pbo~ovnc Service Dcpanren,. 

Case: If dx pump sounds labored. then the pump is opcraling 
beyond normal operating puamears. 

A&m Check far an obslruclion in ,he sample line. 
Make sure sample line. sample probe or inle, 
filler are no, plugged. 



Note: Do not replace the inlu fiba in a hazardous lo&on. 

Action: Rcplacc the inlet Rlwr. See Scclion 5.3. 

Action: Ensure the sample otuk,. located on Ihe 
udcrsidc of 2020, is oat obs,mclcd. 

Cwc: UV lamp is tm wide, awinS flow u) be rutric,cd. 

Note: Do ao( nmovc w rephe the dslslor lamp in I 
hazar&ms location. 

Action: If you have a UV lamp wilh a white serial 
number label. it is possible lhnl the lamp is loo 
wide for Ihe lampholda. Contrcl Pbo,ovac 
SCWia. 

Caost: 2020 has been exposed ,o a solven, ,hr, can pass lhmoSh 
the inlu fdta mod liquid has been aspiraled. 

A&m Contact the llwlovac Service Depanmcnl. 

Caosc: 7%~ pomp has failed. 

Action: Contacl Photovr Service. 

3. Troubleshooting 

Problem: Very tow or no Inrtromcni respome detecled, yet 
mmpollllda .m known lo he present. 

Cause: 2020 has no1 been calibm,cd pmpnly. 

Action: Enswe le calibration gas is of a reliable 
amceovaioo and Ulen calibrate the ins@omenl 
as oo,limd in Seaion 3.2 or 3.3. 

ARer ,he insoumenl has been cslibra,cd. sample 
the baS of calibnlion Sas. A reading equivslcnl 
lo the calibration Su should be displayed. If oaf. 
contact the Photovac Service Depamoenl. 

Nole: Domt remove or recharge the balmy pack in a 
hamrdoos locuiw 

Acdoo: Discoooea the batlery charger before calibraling 
2020. Section 3. I or 3.3 fw calibmrion 
instruc,ioos. 

Cause: Cal Memories have no1 been programmed correc,ly. 

Acdon: Program all ,he Cal Memories you require for 
your applicslioo. Yw mus, use ,he corrcc, 
calibradon gas and conceolradon for each Cal 
Memory. See Scclion 3.4. 

Cause: Response fac,clor has been se, ,o zero. 

Action: Enter the cone, response faclor. Refer ID 
Appendix 8.6 for a lis, of response facans. If ihe 
compound is no, lisled in Appendix 8.6 of yw 
arc measuring gas mixtures. ,hen enler a value 
of I .O. 

Cause: You are not using the correct Cal Memory. 

Action: S&a Ihc co,rec, Cal Memory for your 
applica,ion. See Se&m 3.2.2 or 3.3.2. 

I, does no1 ma,,er which Cal Memory is wlecled or 
which response factor is entered, 2020’s re+wnsc is no, 

represenls Ihe mlal conccnva,ion 01 all ionirablc 

Cause: De,eclw is Icskiog. A decrease in sensilivily may be due 
to a leak in ,he dcleclor. 

Note: Do not remo~c or replace the deteclor lamp in a 
hazardous location. 

Action: Ensure Ihc UV lamp has been inslalled cormc,,y. 
See Seclion 5.2.1. 

Action: Ensorc ,hc lamp cover has been tightened down. 
Do not ovcnigh,en ,he cover. 

Adon: Ensure ,bc o-ring seal on the lamp cow is 
posilioncd coneclly. See Scclion 5.2. I 

Cause: IJV lamp is ,oo long, cawing flow 10 be ro,ric,cd 

Note: Do no, remove or replace ,bc dc,cc,or lamp in a 
hazardous localion. I 





Note: Do nol service ZMO in a hazardous localion. 1 

Action: Da not touch tbc wire grid inside the delccla 
cell. Use a gentle jet of comprcsd air ,a 
remove my dust or dirt in ,hc dc,cc,cx cell. 

WarnInS: Do “ol insen ay object, o&x lhan ,hc UV lamp. inlo IhC 
lampholder. 

Cause: llwe is a” “ndc,crmincd pmblcm. 

Action: Contact the Photovac Service Depuunen,. 

Pmblem: Date and lime setting are not retalncd. 

Cause: The ba,,ery pack has been removed before 2020 was 
turned off. 

Nole: 

cause: 

Action: Rcplmx ,he batcry pack and rcsc, ,he lime and 
daa. Ensure 2020 h,, been lumed off before 
removing the ballcry pack. See Se&ion 1.5.1. 

2020 has no, bee” used foi 3 monlhr (w more and ,hc 
i”,emal ba,,ery (not Ihs encmal ba,,cry pack) has 
discharged. 

NOB: Do not nmovc a recharge Lhe ba,,ery pack in a 
hazardous localion 

Acdon: Connect 2020 to ,hc AC adapter and turn 2020 
0”. Turn the pump off. SK Scdion 2.6. I. While 
2020 is running ,he intcmal ba,,cry is charging. 
Law *e inrvumc”, running for approxima,cly 
24 hours. 

Cause: High concenvations of gases and vapors will 
ca”se a npid change in signal level. Tbc 
detector and aswcia,ed elccvonics may bcwme 
,empowily soarabxl. 

Action: Wait a few seconds for ,be sta,“b LO ~F,“M I” 
““rmal. PlDs are designed ,” dclcc, relalively 
low c”“ce”,m,i”“s “f gases and wpcwr. 
Exposure ,” very high ctmce”,rt,io”, may result 
in a very high or maximum rerpunsr. 

Cause: The dc,ec,“r has become sa,ura,ed. 

Action: Move 2020 to a lucari”” where i, can sample 
clean air. Sample clean a” “nlil ,be reading 
sebilizes ar”““d 0. 

Caux: De,ec,“r has bee” shon circui,ed by fureign “va,,er in ,he 
deteclor cell. 

NOW Do not service 2020 in a hazardnur laca,i”n. 

Action: Do “o, touch Ihe wire grid inside ,he delecla 
cell. Use a gentle je, “f comprared air 1” 
remove my dust or din in ,he de,ec,“r cell. 

ek Warning: Do “o, msen any “bjcc,, “,her ,hua ,hc IIV lawp. inlo the 
lamphaldn. 

Cause: There is a” ““de,crmined problem. 

Action: Contact ,bc Pb”,“vac Service Dcprnmen, 

Problem: Msplay is blank. 

caux: Batcry pack is crilicrlly 1”~. 

Nob: Do mt ,cmovc a recharge ,be hr,,ery pack I” a 
hazardous localiun I 

Action: Replace ,be ballcry pack “r ccrnnrc, 2020 1” ,he 
AC adapter. 

Cause: The ha,,ery pack is no, connecled 1” ,he inwumcn, 
c0mx1ly. 

Action: Ensure ,hc bs,,ery pack conneclor is vxwcly 
~,,ncbed ,” the c”““ec,“r on 2,120. See Seclion 
1.5. 

Cawe: llwe is a” ““delermined problem. 



Acthx Reset 2020. Turn Ihc instrument on and 
dixonncc, dtc battery pack as wdined in 
Secdon 1.5.1. You must leave the ins,rumen, on 
while you disconnect ,hc ballcry pack. This will 
met the insrmmen,. Reconnect the battery peck 
ad close OK battery h&cb. Turn on 2020. set 
UK lime amI date and program all Ihc calibration 
memorks Iat you are using. 

Action: c0nuet ths Phauwr Service Department. 

Plobkm: Sampk flow rate k kn tlmn 300 ml/min. 

Cause: Inlet tilta is plugged. 

Now Do not rcpkce the Ma tilt.3 in a hazardous localion. 

A&m: Replace ink4 liber. See scdion 5.3. 

Cause: Inlet liltu ha9 not been installed properly. 

Actjon: Ensure ,hat tie inlet filter has been installed 
mnectly. see seaion 5.3. 

Action: lryou have I UV lamp with a while serial 
number Irbcl. it is possible lha, the lamp is too 

long for the lampbolder. Rcplacc Le lamp and 
contact the Phobwac Service Deputmen,. See 
!&don 5.2.1. 

pause: uv tamp is ,m wide. causing flow ,o be restic,ed. 

A&m: lf you have a UV lamp wi,h a while serial 
number I&l. i, is possible Iha, Ihe lamp is 100 
wide for du. lamplmkkr. ConUcl Ibe PboKwaC 
Service Depmmml. 

cause: 2020 has bee,, sxpaed 10. dvmt that can pass thmugb 
,he ink, Mer and liquid has been aspbasted. 

A&m: cLnuact dx Pbotovr Service Depprtmcn,. 

Catme: Sample wds( is obsbuckd. 

CWSC Pump bar been damaged 

Action: Conmc, dxc Pbomvac Service Depanmen,. 

Problem: Mquid has been upiratcd. 

Cause: 202” has been exposed ,o a solvent tha, can pass ,hrough 
du ink, Rker. 

Action: Conlacl the Photovac Service Deptimcn,. 

Problemr Corroalve gases and vapors have been sampled. 

Cause: 2020 has bcen exposed 10 corrosive gases and vapors. 

A&m: Cormsivc gases and vapors can affec, the 
clstmds widdn the de,ec,m as well as the 
lamp window. Rolonged exposure 10 cormrive 
materials may rcsul, in permanen, lugging or 
c,ching ofthe window. If 2020 is erposzd ,o 
corrosive msarial. conlilc, ,hc Phowvac Service 
Lkpartmcnt. 

6.4. Printer Troubleshooting 

1 Note: 2020 US is ml cl&Bed for use in hazardous krations 
wi,h a primer. 

Pmbkn: Prlnler will “0, prbl1. 

Cause: Rinlu is no, conncasd properly 

Action: Make sure tha, you have the corrcc, cable fa 
your inslrumcn,. Ensure that ,hc primer cable is 
properly connected. If you we wing the serial lo 
pmlkl ~onwrk, ensure ,he cables tire properly 
conncctd to ,he conver,cr. ID ,he in,,rwmen, an, 
LO ,he printer. 

Note: Turn dr. mmwter d 2020 off bcfnrc connecting the 
cables. 

Cause: Mechanical problem wilh ,he prilcr. 



Action: Make sure that the printer is plugged in and 
tomed on. 

Action: Make sure Ihat lhc pinier is on-line. as shown 
on its control prml. 

Action: Cbak the ribbon. the print wheel or cartridge. 
and the paper supply. 

Frkm cable is * conligored correctly. 

Acdm: lo o&z lo modify the existing printer cable. Ihc 
pinwl information for the printer connector is 
required. Refer to the printer user’s manual for 
specific details. 

The pinwa for the 2020 printer cable are shown 
in Figure 23. If modifying the cable is not 
posribk. take lke eleztical and pinour 
informadw to a computer store where a suilabk 
dllplcr mry he ohlaid. 

TXD J 
RXIJ u! l- GNO 

DTR 

Fipn 23 Rimler C’k Confiinration 

Printer ix not conligured properly 

Action: Many printus have a set of conligurslion (DIP) 
switches. Geoemlly. F’hotovs insoomcnls 
expect lhesc witches to be set in Ihe factory 
default setrings. 

Many printers have wit&es for enabling 
aotomadc line feeds when receiving a carriage 
return These switches should be set lo carriage 
returns only. which is oormslly Ihe fe+xy 
defaok selling. 

Some prinlers have witches or conlrol panels 
thal cnablc you to se! the printer liar dillerenl 
modes. soch as ssns rail, leller qoillity. or 
compressed text. Do not use d,oe controls. If 
you do use them. you may caose your Iabolar w 
graphed output to be printed incurrcctly 

Problem: Dala are prlnled or downloaded correctly ut llrsl but 
become garbled. 

Cause: Baud rate may be set loo high. 

Action: Ensure he baud rate 01 Ihc prinlrr 85 xl to 9600 
baud. 

6.5. !%rial to Parallel Converter Troublenhootlng 

Problem: Dala are prloted correclly al Ural but become 
mrbled. 

CSUW: Baud rue may be set too high. 

Adon: Ensure the baud rate ol the prinlcr and Ihe serial 
to parallel cooverter arc sc:el lo 9MNl baud. 

Cause: Baud rate is not set comclly. 

Action. Ensure the baud rate ol thr prwcr and he serial 
LO parallel cooverter are set LO the same value. 

Problem: Plln1er rlll not print. 

Cause: Problem with Le prinler. 

Acdon. Refer to the correcdve anion in Scclwn 6.4. 

Cause: Serial card is ioswdled in the pioar. 

Action: II P serial card is installed in your printer. you da 
not need the serial lo parallel coovefwr. 
Disconnccl tic cowerler and coonec~ the 
in~tnonen~ dire&y IO Ihe printer. 

Cause: llx serial to parallel cooveller is ool turned oo 

Action: Ensure tbc serial lo parallel convener is 
connected to the AC adapter and Ihe adapter is 
plugged into ao AC oodct The red LED on the 
top of the convener wdl be on. See ligore 16. 
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pins 2 and 3 should be mismaIcbcd Ixwecn 2020 and the 
computer. Ensure ddr is the ease. It is also possible Oat the 
cable being used may swish pIm 2 and 3. even if it is noI 
necessary. ‘Ik cable may be I null modem. IBM-XT abler am 
usually null modems. since a null mmkm is required for 
connection m a primer. 

If you are using an IBM-AT and lind tbm a null modem is not 
required it is possible that an IBM-XT serial pan bu been 
added to an expansion slot ad thus dam tmt require a null 
m&m. Tbc opposite may be dm case if an IBM-AT serial pnt 
was added to an IBM-XT cxpanaiw slot, in which cam tlm null 
modem is required. 

3. Ensure all hardware is working properly. 

use a prinmr to “St both 2020 and Ihe wmp”er. Conwt 2020 
m the primer mtd ensure tbat Ibis mnngcment produces the 
dcsimd msulm. If the correct prinloul is obtained. then the 2020 
and the pinter cable are okay. 

7. Technical Description 

7.1. Gofwal Opmtlon 

2020 is x micK+raxssor commlled air monimr far measuring the 
pmseace ofphmoioniublc cbhemicals in air PI pans-per-million 
levels. Tbc. block dirgmm in Figure 27 shows ulc nlnio ~~mponmrr 
of 2020. 

r- 

Figure 27 2020 Block UiaPm 



detector (PID). Recorded data mod setup information entered into the 
micmpnxersor’s memory arc retained when 2020 is turned off. 

A pump continuously polls the air onda test duough 2020’s PID. 
Tbc PID cowens the coocentmdon of photoionizable chemicals in 
tk sample into an ckctrical signal. The microprocessor subtracts 
soy backgmood loom the signal nod divides Ibis signal by a 
sensitivity oblaincd by calibmtin~ with a standard gas of known 
connnlndon. ‘fldhis cooccntmdon appears on 2020’s display and. 
depending on ti values entered dwoogh 2020’s keypad. ao alarm 
stabw may be displayed and an audio ailnrl may be heard. 

2020 can ddect thouwds of different types of airborne gases sod 
vapors and its respoosc depndr on the type as well as the 
cooceouadoo. 2U20 does ool disdogoiah one type of chemical from 
soother. but displays a number indicadng dx total concemradon of 
all photoionizable compooods in tbe sample. 

A stmhd of isobolylcm at a koowo concentradon may be used for 
selling ths mnsbivity. If 2~720 is calibrated with isabutylenc. it 
displays euoccnvadons in units equivalent to ppm of isobotylenc. If 
irobutylem were the only pholoionizablc chemical in the sample. 
then 2020 would display its concentndon dirccdy. 

2020 rcspondr more a less readily to other chemicals than it does Lo 
isobulylenc. Bsauw il has a medium sensilivity IO isobutylenc. Ibis 
gas has been chosen as a reliable means of reporting an avenge 
concentradoo of total ioniublcs present. 

For special applications. ~ascs od& than isobotylcnc can be uxd to 
calibrate 2020. 

7.2. Photolonlzatlon Mector 

2020’s PID is shown in Figure 28. The PID measor~s Ihe 
coocenvadoo of photoiwizable chemicals in the gas stream from the 
sample inlet md produces an electrical signal for the 
micrqxocenoor. 

A UV lamp generates photons which ionize spccitic molecules in the 
gas stream. The pemwunt air gases (argoo, carbon dioxide. 
nitrogen. oxygen, water vapor etc.) require a r&lively high energy 
for ionization. and are oat ionized by the UV photons. Many of the 
chemicals considered pollotaotr. including most hydraarbons. are 
ionized. 

The gas stream is directed into tbe PID through a small port al the 
center of the UV lamp window and through a wies of lwger pans 
around the perimeter of the lamp window. This arrangement permit: 
a high sample Row rate and shon response. 

The ionized molecules in the detector cell arc rub~ccled to a 
continuous ckctric field between the repclkr elcctmdc and the 
collector clearode. The ions move in the electric licld. gamerating a 
current which is proponional to the concentration of the wnired 
molecules in Lhe detector cell. An electromeler circuit cwwrn~ tie 
curnot to a voltage which is lhcn fed to the micropnce%or. 

The detector lamp is operated by a high vohage lamp driver circuil 
which delivers high voltage energy to the lamp ~bnwgl~ plates in tL 



lampholder. ‘fhc lamp driver power supply is conlrollcd by the 
micmpmces.w baxd on a feedback signal from a light sensor on the 
driver circuil board. 

7.3. Callbratlon 

Periodic caiibralion is mqdrcd to mmpeos.rlc for 2020 output 
changes doe lo inlet liller restriction. ionization chamber 
cleudincss. pomp wear and other factors. 

During calibmlioo. 2020 is fmt cxposcd lo zero air. A small signal 
is geocratcd. This zero signal is slmcd by the micmprocessa. 

2020 is ocnt cxposcd to span gas. This span gas signal is stored by 
the micropoasscr. llac micmpmccssor subtracts the zero signal 
from the span gas signal md dividss tbc difference by the oscf 
e”mcd spml gas cooca Inlion. lltc resulting scnsitivily is stored in 
IIK selected Cal Memory wilh tbc zero signal mod the alarm levels. 
Ibis numbu is tbcn multiplii by tbc response factor and displayed. 

2020 readings are always rel@livc to tbe calibralion gas. After 
calibration with isobolylme. 2020 will respond dirccdy in units 
qoivalcnl to isobutyleoe. Most volalile mgaoic compouods will bc 
detected by 2U20. R cumol distinguish bclwecn isobulylcnc and 
otbu ionizable compamds. A rcding of IO ppm indicates all 
ioniublc compounds that are present have gcmntcd an ion concot 
pmportiooal to 10 ppm of iwbotylene. The reading is actually IO 
ppm iso4wykm cqdvalcnt units. 2020 readings give an indicalion 
of the tolsl ionizabks present md lhcir concentration relative to Ihe 
calibration gas. 

7.4. oatfhggar 

7.4.1. Interval 0pentlon 

The microprocessor accumulates all readings in an avenging 
iotcrval. that you xlect. md detcrmincs the minimum. avcragc and 
maximum readings. It stwes these numbers along with the highest 
priority insbomcnt status and the most recent time and dale. The 
damlogger can store ID00 of ,hcsc co&s. 

lhcsc recorded data can DOW bc rcviewcd and cdilcd. Rccwdcd data 
can also bc prin~cd as citbcr a table or a graph. For each averaging 
in~aval. 2020 faints the minimum of all tbc minima. the avenge of 
all the readings for the inaval and the maximum of all the maxima. 

pssM I 

lo PEAK mode. the reading is updaled once a second. lo the 
background. the 2020 datalogger is sampling Ihe concentration and 
measuring min. wsr. and waagc concentrations for the xlccled 
averaging interval. Al tbc cod of cvcry interval. one entry is placed 
in the datalogger undl the datalogger is full. 

The MAX mode displays the maximum signal. with Ihe dale and 
lime that it was rccordcd. 2020 condnucs to log data according to 
the sclcclcd averaging intcrwl, hot only the maGwm detected 
conccnoation is displayed on Ihe mc~cr display. 

lo STEL mode. I5 samples are combined IO form a I5 minute 
average. Once every minute. the oldest of the 15 sample, is replaced 
with a new one minute avcragc. This moving average provides a I5 
minulc average with a one minulc updae rctc so tbc mctcr display 
will only update once every minute. STEL is ret to rcro each time 
the instromcnl is turned on. 

STEL cslcolalions arc always being performed by 2020. You can 
display tbc rcsolls of tbc calculations by selecting STEL as the 
Display mode 

TWA mode sum concentmtions cvcry second onlilg hours of data 
have been accomolsad. Once g hours of data have been summed. 
the accumoladon slops. 

This sum will only be complete aflcr 8 bows, so the meter displays 
the corrcnt sum divided by 8 hours. While you are in TWA mode. 
the dmc on tic swatus display will show the number of minutes and 
hwrs of dam that TWA has accomulsled. When this reaches 8 
hours. 2020 stops accomolaling data and the TWA is complclc. 

TWA cslculadoos are always being performed by 2020 You can 
display tic rcwlts of the cvlculalions by s&cling TWA as the 
Display mode 

7.4.2. Mmud Mode 

In manoal epcradan you arc prompted to Iocioe a specific sampling 
silt and then record both a background md a sample cnoy in dte 
datrloggcr. 2020 stores these numbers slang with the highest 
priority instrument status and the most recent lime and dra. 

Rccordcd data can vlw be pinted as either a lahle or a graph. The 
diffcrencc bclwccn tbc sample aad background is calculated and 
shown on dte primed oolput. 
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8. Appendices 

1.1. Speclflcatlonr 

Weigh,: 

DctC.3Ol: 

Keypad: 

Ssms Display: 

Meter Display: 

Datd099~r menwry: 

Serial oo,po,: 

Audio oo,po,: 

inks connedion: 

Battery type: 

25.4 cm (IO”) long. 7.6 cm (3”) wide, 3 an 
(2”) high 

0.8 kgs (I .75 Ibs) 

Inslam MI photoiwizalion de,cc,or. 

6 silicone keys with uctilc feedback 

2.line. ICcharacIu do,-masir. backli,, 
liquid crysel display for alphanumeric 
wdows son key display. 

4 diEi,. 7 scgmen, display for real time 
coocemm,ic4 readout. 

16 kilobylcs or 1000 envies 

RS-232.9603 baud. 8 d&a bils wilh no 
parity. for tabular and graphic printouls and 
coooec,ioo ~a a,, IBM complibk compuln 

95 decibels @ 2048 Hz. on Alano 

118” mmpression titling 

Nickel cadmium rcchar~eable cell with 
intclligcn, chuga 

Charge/discharge 
time: 

Ballery CharBer: 

Mslerials in 
sample svcaol: 

we, ,il,cr: 

,nle, flow rate: 

Opexating 
,e”,pcnl”~ E?“BC 

Operating 
humidity range: 

Operadog 
concentration raw 

Accuracy: 

Precision: 

Response lime: 

Dewlion Emil: 

Dilwion probe: 

4 hd8 b 

Ao,om~,icslly chvges and rmsmuins lull 
charge in ba,,ery puck 

Wainless s,eel. Teflon@. Vim&. 
po,yp,opylenc. oiuile choroboladienc robbc,. 
nickel 

Rcplaccsble TcflO~OhWV~~ne. l om 

Oreater than 3M) mllmin. 

o ,o 40°C (32 to 105°F) 

0 ,o ,mi reladve homidily (non 
condensing) 

0.5 to 2MHl ppm. isobutylenr 

+I- ,046 or +/-2 ppm. whichever II grralcr 

1% olca,ibra,ion (calibrir,ed will, I(Y) ppm 
isohulylcnc) 

kss ,han 3 seconds 10 WC 

0.5 ppm isobu,ylcne 

Normal calibradon: concco,ra,wn~ bcwccn 
loo 10 2cmwl ppm +/- 20% 

High accuracy cslibralion: cancen,ra,ions 
hewccn loo to IaN ppm +/- 15%. 
Conccnua,ions be,ween IWI ,o 2,IYXl ppm 
+,- 20% 

8.2. 

Note: Speciticationr subjcc, 10 change wi,bou, nolice 

Warranty 
2020 in warmntcd lor one year agains, defecls in muleri~l~ and 
workmanship. 

pho~ovac w.mmtr that its manufactured product wdl he rreree from 
dclK,s io om,uials and workmanship for Y period 01 one , I, ycti 



fmm II% date of rweipl by ,be Cusmmn. This may be voided if. in 
the opinion of Pho,ovac. the prodoc~ has been abused or vealed in a 
negligent manner so as IO EIUY damage or failure. Negligent use 
includes. but is not limited to. crposwc oflbe in,emsl parts of the 
equipment to ~‘IICT. Damage caoled tbercby is expressly excluded 
rm this Wunnty. 

Consumable supplies mod parts rootincly replaced UC not wannoted. 

Pholovac and ib vendors disclaim any implied warranty of 
mercban,abili,y or timers for a panicolu plrpox. Pbaovsc and i,s 
vendors will INN be liable for my indirect. special. incidental, or 
coosqoendal damages. b-respective of whether Pbotovac or du 
vendor has advance ootice of chc possibility of socb damages. 

Pbolovac’s sole liability under this warraoty is limi,ed 10 the repair 
or replaamcn, of the @UC, at its SavicclRepair facilily and 
W,“rn 1” lhc cusmmcr. 

When Pho(ovac is me& ware of a problem which would be eligible 
for remedy o&r Warranty. i, will isaoe a Return Awhorizalion 
Numixr to the Cuslomn. No relum will be accepted unless such 
ao,hmiza,ioo has been obmitud. The coslomer is responsible for 
inwmoce and shipping to Lhc &signaled Pholovac SuvicrlRcpair 
facility. 

In Canada: lo IhA: 

Fh*““ac 1m0rp”rsled Photovac Moniloring lnsmonents 
330 Cochmnc Drive 25-B Jefryo Boulevard West 
Markham. Ontario Dar Park. New York 
Canada, L3R gE5 11729 

Tel: (W5)477-8088 Tcl:(516)254-4330 
Far: (905)477.8220 Fax:(516)254-4284 

In Europe: 

Photovac Eurqm AtS 
s”rdervang 19 
DK 4 ICPI Ringsled 
Denmark 

Tel: +45-5767.5008 
Fax: +45-5767-50018 

In al, o,ha areas coouc, you Pbotovac reprcseolative. 

0.3. lnstslling Alternate AC Plug on the Battery Charger 

In mos, cases 2020 will be shipped with an AC lme cord ,ha, will 61 
Lc AC wall ou,lc, in your area. If this cannel be done. you may we< 
,o obtain so AC line cord soilable for the AC reccp,acle in your 
area. 

The AC line cord. atrachcd plug sod recepracle mw, be marked will 
you country’~ cerdfwation mark nod ,he cord row, have a 
Harmonization (HAR) mark. 

The line cord most bc ra,ed for eilhcr 100 10 I20 VAC a, 60 Hz OT 
220 10 240 VAC at 50 Hz. The vollage raling will depend on ,he 
voltage in your area. 

Cootac, your pho,ovac rcprcscn,a,ive ID obtain more informalion. 

0.4. Cellbrstlon Gas Supplier 
The rewmmenckd span gas is isobu,ylenc in air. IO0 ppm 
isobo,ylcoc in sir may be oh,aincd from Phomvac (Pho,ovac PM 
No. 350012 lor Flow Malch rcgula,ur. 3951% for gas hag 
crlibnlion). 

The exact concenvadon will be delermincd by your application. 
Ghcr concmuationr and olhu gases may he oblainrd from Scou 
Specisl,y Oases Inc. When ordering. specify a Sco,,y@ V 01 Mini- 
MirTUCyliodcr. 

ScotI Specially Gases Inc. 
1290 Comberowe Sveel 
Troy. Michigan 48083 

Telcphonc (widdn the USA): l-8(30-774-9447 
Telephooc (ooaidc USA): l-810-589-2950 
Far: 810-589-2134 

0.5. Using the Gas Sag 
I. Turn the knurled plaslic koob coontcrclwkwisc IU unlock it. 

“se *he knurled collar on the valve tube I,, gen,ly push dlc 
valve tube down, toward the bag. 

2. Turn the knurled plaslic knob clockwise ,o Ikrk ,bc valve lube 
in place. 



3. Tom tbc regulator koob counterclockwise about half a torn to 
start dw flow of gas. Fill the gas bag aboul half full and then 
close the regulator. 

4. Open Ihe syrin.w port and emp(y the bag. Flush the bag a few 
times with the calibmtioo gas and then fill it. 

5. To close the gas bq valve. turn the knurled plastic knob 
counterclockwise to unlock it. Gently pull the valve tube up to 
close chc valve. Turn duz knurled plastic knob clockwise to 
tighten it qainst the valve tube. 

Once the bag has been lilled. USC Ihe bag md sample as PM)” as 
possible. 

NOk: Do oat use gas bags to sample unstable OT highly reactive 
compxmds. Do not use TedbWZJ bags for storage of 
hazardwa matuials. 

Figure 29 U&g the GUS @4l 

6.6. Response Factors 

The response factors were determined over the range 5 500 ppm. 
based on a IM ppm isohotylcne calibration. isobutylrnc RF = I .O. 
The following rormula was used for calculation oi re~ponae rtd0rs: 

Response Factor = Actual Cmcentrstion 
2020 Rcapomc 

A response factor legs than 1.0 indicates a compound revonse belle 
than that or iwbutylenc. A rerpunse lactor grraler dun I .I) indicate 
a lower response than that of isobutylenc. 

Note: It does not matter which Cal Memory is selected M 
which response lactor is eotered, 2020’s ropmsc is not 
specitic to my one compound. The reading displayed 
represents the total wnccntration of all iomnble 
compounds in the sample. 

When using response factors. results are expected to be accomt~ to 
+I- IO ppm or +I- 25%. whichever is grcner. 

Compwnd 
Acetaldehydc 
ACcl”“C 
Acrolcin (2.Propenal) 

Ally, Chloride (3-Cblom-I-PmWne) 
Benzene 
Bmmoform (Tribiomomethanc) 
1.3.Bucadicne 
n-Butaool 
n-Bay1 Acetate 
n-Butyl Acrylate 

n-Butyl Mcrcaptan (Bulanethiol) 
Carbon Disulfide 
chlor”benzcnc 
Croton.kiehydc (2.Botcnsl) 
Cumcm (Isoprowlten~ne) 
Cyclobenaa 
Cyclobcxaoom 

1.2.Dichlaobcnzcne (ottho-) 
cis-1.2.Dichloroethylcne 

?‘oble II Rcsponsr Factors 

Response Factor 
10.5 

1.2 
4.0 
3.9 
0.5 
2.0 
0.7 
3.4 
2.3 
1.8 
0.6 
1.3 
0.4 
1.7. 

0.6 
1.3- 

0.9 
s.s 
0.11 



August 1oos 

C”lllPMl”d 
SlyrC”e 
Te,racb,oroethy,ene (Perchloroethylcne) 
Tctnbydmfuran 

Response Factor 
0.4 
0.5 
1.5 
“_ 

TOlUCIlC I “3 

Trichlwocthylcm iWE) 0.5 

Trimethylaminc ! 0.9 

Vinyl Acetate 
Vinyl Bromide 
Vinyl Chloride (Chlcmetbylcne) 
Vinylidcnc Chlwidc (1.1.DCE) 
mela -Xylene 
cmhn -Xykne 
pmXylcnc 

T.,ble II Reqwnse Factors -continued 

1.2 
0.4 
1.7 
0.0 , 
0.5 
0.5 
0.s 

Nate: 

I. Standards used for determination of response f,tclorr were from 
ccttilicd *as cylinders, +I- 2% analytical accuracy. 

2. Response factorsdenoled with an asterisk (*) were dclermincd 
,,vcr the range 25 250 ppm. These standards were prepared b) 
addition of neat liquid to zero sir. 

0.7. Library Entries 

Library selections simplify Cal Memory programmmg. and provide 
uandard w.ponsc factors and slam ICYCIS for approximately 70 
applicsdonr. The name. response factor and three alum lcvcls are 
all set from the library. 

You can change any of the values cntcred in the Cal Memory. 
Changes, made to the lihary informalion that has been loaded into i 
Cal Memory. will have w effect on the original lihrwy entry. 

selected or which response factor is cntcrcd. 202O’r 
response IS noi spccdic to any one compwmd The 
displayed reading reprcwnts the tutal concenlralion of al 



See Section 2.6.4 for dcmils on using libraries lo program the Cal 
memnics. 

IIPENTANE 1 0.; 

lsoprcne (l-Methyl-l .3-tluladiene) 6 IISOPRENE 1 0.1 
IIPA d‘ 

Is 
klprclp, 

Methyl Lo- ~~ .~ 

Methyl Ethyl Kelone 
Methyl Iscbulyl Ketone 
Methyl Mewplan (McLanelhial) 4 

Melhyl Melhacrylale 

Mclhyl lcn~Rulyl Ether (MTW 

.  .  

IPACETAT 
IPROPETH 

McBROM 

24 

0.1 

I.1 
MEK 0.1 

MIBK 1.1 

METHkRC 0.: 

MeMcACRY 1.‘ 
MTBE 0.1 

Monomethylamine 

1.NLIIXIIE 
so.Ocune (2.2.4.Trimclhylpcnlane) 

n-PeIUZUl~ 
WRop.Wll 

n-Pmpyl Acclalc 
Propylene 5 

Pmpylenc Oxide 

MMeAMINE 1.. 

nNONANE 1.‘ 

IOCTANE 1.: 

nPENTANE 10.. 

nPA 5. 
PROPANAL 14.1 
“PROACE 3. 

PROPYLEN 1. 
PROPOXID 5. 

SQT.2"~ IsTYRENE 1 0. 
Tevachloroclhylene WE) IPCE 1 0. 

T.,clh”d.“h,ran ITHF I. . -- _.., - -. - -.. 
TCllU~n~ 

Trichlomcthylene 
Trimelhylamine 

Vinyl Acetale 

Vinyl Bromide 

Vinyl Chloride (Chloroelhylcnc) 

t- 
TOLUENE T 

TCE 0. 

TRMeAMIN - .3 
VINACEI 1. 

VINBRDM a. ..- 
VINCIII.OK I. 



I I 



ndex 

2 

020 
Appved Mod-4 .......................... .2 
Cafibwing.. .............................. 33 
Fun&m Map .............................. 14 
0”ewieW .................................... 10 
Resp~lw.. ........... .35. 67. 69. 91. 93 
Specificarims .............................. 86 
Tmubksbmting .......................... 66 
warranty.. ................................... 87 

A 

XC Adapter.. ............................... 5. 57 
ZC P,“8 .......................................... 89 
4ccesswies 

II.7 c” uv Lamp.. ..................... 55 
Compw, ................. . .................. 42 
Conndng. ................................. 4 I 
DC Power cord.. ......................... 56 
Printer ......................................... 41 
Fzqmm Drwp ............................ 45 
Serial 1.1 Fatallel Convener ........ (48 
Stiard ........................................ 5 

Aceumulua 
WA ........................................... 18 

A=uncY 
2020 ............................................ 87 
Dilution Probe.. ........................... 54 
Responr Facmr .......................... 37 

Ack Key ......................................... 17 
Adapier 

9 LO 25 pin ................................... 44 
CGA Fittings ............................... 32 
Gas Bag.. ................................ 6. 32 
Tubing for Regulator.. ................. 30 

AllU”l 
Mscripdon ................................. 17 
Entering Levels.. ............. .31, 35. 37 
STEL .......................................... 17 
TWA ........................................... 17 

Alarm Stalus 
Peak .............. . ............................. 16 
SfEL .......................................... 16 
TWA ........................................... 16 

Anrwcr Mode 
Crosstalk ..................................... 44 

Aspirated Liquid.. .......... 60. 66. 72. 73 
Audio 

A,m,,s ........................................ 17 
Audio Dulpul .................................. 86 
A”,‘, Status ..................................... 17 

Averaging lnlaval........................... IO 
Efkcl on Dalalo88i”g Capacity .... 23 
Smed Data.. ............................... 25 
Technical Descriplioo.. ............... .84 

tJ 

Backlighting .................................... 27 
Batmy charger 

A,,c”,a(e AC Plug.. ..................... 89 
Lint Cd ...................................... 8 
Spai Acations .............................. 87 

Battery Fact 
Charging ................................. 8. 57 
connector.. .................................... 8 
cover ............................................ 8 
Critically Low ....................... 57, 7 I 
Disposal ........................................ 4 
Handling ....................................... 4 
LED.. ............................................ 8 
Life ...................................... IO. 27 
No, Crmncclcd ............................ 71 
Removing ...................................... 7 
Replacing ...................................... 7 
Spcciticadons ... . .......................... 86 

Baud Rate 
computa .................................... 43 
Serial LO Parallel Converter ........ .48 
Terminal Program ....................... 46 
Too High ..................................... 75 

BkGd Slaw .............................. 17. 38 

C 

Cable 
Cenwonics ................................... 76 
Contiguration ............. ................ 14 
Oender Changer.. ....................... .79 
Not Connected ............................ 73 
Null Modem ............................... 79 
ParlllCl ....................................... 50 
printer. ...................................... .41 

Serial IO hdel Convcrler ...... .76 
Serial. Straight Wired .............. .78 

Cd 
Key ......................... ....... 31. 38 
Status.. .......................... 16. 32. 34 

Cal Memory.. .................. ...... 3 I. 34 
Ch”8 Key.. ............... ............... 2 I 
Method 2, ................................. 37 
Not Calibrated Coneclly ....... 67.69 
Fro8rPmmi”g ....... .................... .35 
Sckcting.. ................................. 21 

Calibration 
Dilution Probe .......................... 53 
Frcqucncy ................................... 35 
F”“clim.. ................................... 21 
Gas Bags.. ............................. 33.90 
Oend lnfwnnda” .................. 30 
lnsuuclions ................................. 30 
Kit.. .............................. ..6. 29, 32 
Men,ury ............... LT Cd Mcmcay 
Support Equipment ................... .5 
Technical Doniplio” .................. 84 

Calibrado” Gas.. ....................... 4. 84 

Makrial Safety Data Sheet. 4.6.29 
Rqulator ............................. 5. 32 
Spccilicatims.. ............................. .5 

Supplier .................................... 89 
Capture Commend 

Crosstalk ................................ .44 
Crying Care .................. ............. .6 
Cenuonics Cable.. ........................ 76 
CGA 

590 for Calibration Gab ............... .6 
Using with Rcgulalur ............. 32 

Charcnrl Filler 
Installation. ................. 51 
Replacing ................ .......... .61 

Check List 
Field Acccsswie~ ........... 39 
Operatiunal. ........ 411 



CbngKey 
Cal Menmy .......................... 21, 31 
Purwtxd 

...................................................................... Clock @dons ii 
CbKey ..................................... 18. 19 
Command Line 

Cmosulk ..................................... 43 

Communication 
Esmblishing with Computer.. 42, 78 
Initiate with Crosstalk ................. 44 

Initiate with Windows ................. 45 
puame,cn .................................. 41 

Phl.x. ........................................ 
Serial to Parallel Converter ......... Z 
sonw~......................................4 2 

COmpoul!d 
Nan-Ionizable.. ............................ 68 
‘Duesbold Limit Valucs..4.6.29.53 

compresed GPWS 
Handling ....................................... 2 

Compta 
Communication ..................... 42,78 
Connecting.. ............................... .42 
Serial Par ,................................... 78 
setup .......................................... 42 

spedica,,cm .................................. 7 
Condensrdon ............................ 59.60 
Consumables .................................... .5 

Contamination 
detector ................................ 60.62 
UV Lamp Window ...................... 55 

Conventions 
Manual ......................................... I 

Convener, Serial lo Parallel ........... .48 

Connecdng.. ................................ 49 
Troubleshooting.. ....................... .75 

-ive Gases and Vapors ............ 73 

Cmss,,k ......................................... 43 
Using with 2020 .......................... 43 

cu,, KC~ ......................................... 24 

Cylinda 
Calibration Gas ........................... 89 
Cmmccting Regulalm .................. 32 
Conle”u ...................................... 30 
Safely Practicer ............................. 2 

D 

Data 
Bits .................................. 43,49.70 
Convert to Print File .................... 4% 
Convcn to Text File .................... 45 
Downloading ............................... 43 
Flow Direction ............................ 49 

lass ............................................ 58 
Reviewed .................................... IO 

D~t&ggU 
Averaging lntcrval....................... 23 
clea,ing ...................................... 23 
~rccin~ Space .............................. 24 
,ama, Mode .............................. 84 
Mmur, Mode .............................. 85 
Memay ...................................... 86 

Mode .......................................... 23 
Dpdons ....................................... 
Printing ....................................... E 
Saving to Computer ..................... 42 
Technical Description .................. 84 

Dale 
No( Retained ............................... 70 
Seuing ........................................ 21 

DC Power Cord ........................ ..... .56 
Default Display.. ............................. 15 
DC, Key .......................................... 24 
Dete&m Lumt ............................... 87 

Deleclor 
Cell .................................. 58. 70. 71 
Contamination ....................... 60. 62 
Ekztronics Saturated .................. .70 
wn8 ....................................... 61 

Phnloioniuti on ........................... 82 

Sawrated.. ................................. .7 I 
Technical Description ................ .82 
Turning Off.. ............................... 20 

Dilution Robs 
Description ................................. 5 I 
Installation .................................. 51 
Layout. ........................................ 5 I 
Maintenance ............................... 61 

Dimensions ..................................... 86 
DIP Switches 

Fhlcr. ....................................... .74 
Disp 

Funclions .................................... 26 
Key. ...................................... 20. 27 

Display 
Default ........................................ I5 
Function Map .............................. 26 
is Blank ...................................... 71 
h4c,er .................................... 20. 86 
Resolutio” ................................... I I 
Speciliuliws .............................. 86 
s,atur .......................................... 86 

Downloading Dalakaggcr ................. 43 

E 

Edit ................................................. 23 

ELog Slslur ............................... 16. 23 
EX,T Key ........................................ I3 
EXpOMe 

to Excessive Heat.. ........................ 5 
to Intense Sunlight ........................ 5 

Extension 
Pm .............................................. 45 
Tl, .............................................. 46 

F 

Fall Slatus ....................................... 63 

Faltl ........................................... 16 
Fall2 ........................................... 16 
Fa113 ........................................... 16 

F&4.. .................... ................ 16 
FSUll 

Lamp. ........................ ......... .65 
b,essZ,gcr ............... .............. .63 
Pump ....................................... .65 
Signal From Span Gas Too Small 64 
Signal From Zero Gsu Too High.. 63 

FellIdes 
Nylon ........................................ 51 
Tellon ........................................ 33 

Field Kit ....................................... .6 
Field Operation.. ........ ...... ............ (6 

Accessories Check List ................ 39 
Additiowl llems.. ................. .40 

Filter 
charcoal. ................ ............... .6 I 
Inlet, Dilution Probe ................. .62 
Ssmple inlet.. ......... .... ............ .&l 
War.. ..................................... 60 

Fixed 
Key Names. .................................. I 
Spaced Fonts.. ............................ .6 

Functions 
Disp.. ....................................... 26 
L08.. .......................... .......... .22 
Map.. ........................................ 14 
set.. ......................................... 19 

G 

Gas Bag ......................................... .6 
Adapter .......................... ....... 6. 32 
Contsminahn ............. ........... 33 
Filling.. ........................... 33. 89 
Marking ............................ 64 
Prepararion ................. 32. 89 
Valve.. ............. ........... 89 

Gases 
Compresred Ilandlmg Prtredurcs 2 
Corrosive ................. 73 
RcspDnse l?ac,ors ... ..9 1 

--- 
Page 101 

, 



;endckr Changer Cable.. ........... .44,79 
iraph lnterpretsdon.. ..................... .25 
;rph Key ....................... 26. 44.47. 50 

H 

landshake Mod-z.. ......................... .49 
larmoniution Mark.. ..................... 89 
laurdws Lowion 

Char@,~ Ballcry Pack7. 57.66,70. 71 
Comp,,,a ................................ 7. 42 
DC f’mvcr Card ........................... 56 
Printer .......................... 7.41.49. 73 
Replacing Me, Fiber.. ..... (60. 66, 72 
Savicc ............................. 63. 70, 1 I 

Is7anhws Lncadons ......................... 2 
Icx Wrench .................................... 53 

/ lumidity 
Effw, on 2020 ............................. 68 
Opcmtiq Range ......................... a7 

I 

lnlti 
Connection .................................. 86 
Filler.. ......................................... 62 
Filter Specilicalions .................... 87 
Flow Rate ............................. 72, 87 
Replacing Fihcr .......................... 60 

Installalion 

Baltery Pack .................................. 8 
Chawsal Fiba ............................ 51 
Dilution Probe.. .......................... .51 

lnmumen, Ststur ............................ 16 
lnlerval 

Aver&g ................................... 23 
DpcnGon .............................. 22.24 
Slcmd D,,,a ................................. 25 

bwinsic Safely .................................. 2 
bmducdon ....................................... I 
lwhutylene ...................................... 82 

K 
Key@ 

Fixed Keys ._,..,,,.._.._.._................. I2 
Key Names .................................... I 
Keys.. .......................................... 10 
Soft Keys .................................... 14 
Specilications .............................. 86 

L 
LdpU 

Dilution pmbc ............................. 51 
Sed LO Pamlkl Converter ........ .48 

LBa, S,r,ur ........ . ...................... 16. 57 
Leak Dew. ................................. 55 
LED 

Lib Key ........................................... 21 
Library Enuier ................................ 93 
Light Key ........................................ 27 
Limilntions d Use 

Inbinsic Safety .............................. 2 
Liquid Aspirated .................. 66. 72, 73 
Lot Status ................................. 17. 38 
Lack Key ........................................ 27 

L‘JB 
Functionr .................................... 22 
Key ............................ 20. 26.47. 50 
Map ............................................ 22 

hi 

2020 . . . . . . . . . . . . . . . 57 
Dilution Probe .,,_...........,._........... 61 
Inlet Filler _._................................ 60 
U” Lamp __._._.._.,.,..,._.....,............ 58 

Manulll 
Ccwendons .,.,, ..__......._._.. I 
Draphed D,,,pu, ._,,..._.._...,........... 25 

Operation.. ................. IO. 22. 25. Xl 
User's .......................................... I 

UaP 
2020 Funclions.. .......................... 14 
Display Func,icms ........................ 26 
lq Fulrrions ............................. 22 
Set Functions .............................. 19 

Ma,erirl Safely Dala Sheet 
Calibralion Das ................... 4.6. 29 

MAX 
Key ............................................. 27 
uodc .................................... 19. 85 
S,M”S .......................................... 17 

Mm Key ........................... .31. 34. 38 
Meter Display ........................... I I, 20 

SpeciRcadans .............................. 86 
Meming Valve ......................... 51.53 
Uicropmessw ............................... 81 
Microdt Windows ......................... 43 

Using wi,h 2020.. ........................ 45 
Mode .............................................. 22 

Display ....................................... 27 
Handshake 

ln,ervd ......................................................................... i: 
Key.. ..................................... 27. 38 
Mm”.4 ....................................... 85 

MAX .................................... 19. 85 
hk ...................................... 19. a5 
STFZL .......................................... 18 
TWA ..................................... 18. 85 

Mtxkl 2020 ....................................... 2 
Calibrating .................................. 33 
Function Map .............................. 14 
Overview .................................... IO 
Rcsponx .............. 35. 67. 69, 91.93 
Spccikakms.. ............................ 86 
Tmublcsbm,ing ......................... .66 
Warranty.. ................................... 87 

USDS.. ................................... 4. 6. 29 
Multi-Tool ...................................... 58 

N 

Next Key.. .................... ............ 38 
Null Modern.. .......................... .79 
Nylon Ferrules ........... .............. .5I 

0 

ON/OFF Key.. ................ .... .7, 12. I5 

Operating 
Humidily Range.. .................... 87 
lnsmbctiono ............................... I I 
Tempcralure Range ..................... 87 

Operation 
11.7 c” “V Lamp.. ....... ............ .55 
Beginning ........................ IS. I6 
Check List.. ........ .... ............... .40 
Detailed .................................... .29 
From Car Bvuery ....................... 56 
High Accuracy. DiMon Pm&. .. .54 
,n,erval .............................. .22 
Manual .................................... 22 

O-Ring.. ........................... ........ 60. 67 
ou,pu, 

Audio.. ....................................... 86 
Serial ........................................ 86 

Over Stv,us ......................... 16. 70 

P 
PXallCl. 

Cable ...................................... 50 
Connector on Serial to Pilrallel 

C"""c"Er .............. .... ........ 77 
Pur,. ..................... .... ........... 44 
Pm Signals.. ........................ .77 
Printer.. ............................ ...... .41 

Parity 
Crosstalk.. ....................... .44 
Terminal Program ........ ..4 6 

Password.. ................................ 28 
PE Pbotovac 



Service Deparlmcnt ..................... 63 
Wanrnty ..................................... 87 

Peak 
Key.. ........................................... 27 
Made .................................... 19. 85 

Pboloionization 
Delec~or ...................................... 82 
Technical Derripdon.. ................ 82 

Pin Dcfiniliom ................................ 79 
Pm&ion.. ....................................... 87 
Flint ................................................ 24 
Rin*r 

Cable Cotdiguration .................... 74 
Connecting .................................. 4 I 
Defmdt ScttinSs .......................... 74 
DfP Swilchcs ............................... 74 
Mechanical Problem .................... 73 
NC,I &fi8UXd hc+y .............. 74 
Serid card.. ............................... .75 
Serial to Parallel Converter.. ....... 49 
Specif&ons.. ........................ 6, 41 
Tmublcshmting .......................... 73 
Will NoI Print. ...................... 73.75 

Rdhnm Software. ........................ 43 
f4,mp .............................................. 82 

Dama&xl..................................... 73 
Fault ........................................... 65 
Key ............................................. 20 
Labored.. .................................... .60 
Options ....................................... 20 

R 
RtI”8C 

Key ............................................. 24 
Gperating Humidby.. ................... 87 
Opaaling Temperslure ............... 87 

References ...................................... 96 
Re8!Jlata 

Calitrdon Gas ....................... 5. 32 
(XiA ....................................... 6. 32 

Cannecling.. ........................... .3. 30 
Consmclion Materials.. ................ 3 
Contamination.. ............................. 3 
Delivery Pressure .......................... 4 

Flow Rate ................................... 53 
Flow-Match ................................. 30 

Service.. ........................................ 3 
Spccificadons.. ............................. .6 
Using with 2020. ................... 31. 54 

Remote Sampling.. .......................... 50 

Report 
Graphed ...................................... 25 

Reset 2020 .................................. 7. 57 

Response 
-8inS. .................................... 54 
Not fklezkd ............................... 66 
Time.. ......................................... 87 
Too High ..................................... 68 
vaylmv.. ................................. .66 

RcsponseFac~or.. ..... 31.34.36.67.91 
Accuracy ..................................... 37 

Routine Maintenance ...................... 57 
Battery Pack.. .............................. 57 
Dilution Robe.. .......................... .6l 
Inlet Filler ................................... 60 

UV Lamp.. .................................. 58 

s 

S~fay 
Glarsces ......................................... 3 
Practices ....................................... 2 

samp slatus .................................... 17 

Sample 
Fhw, Rae ................................... 72 
Inlet Filter.. ................................. 60 
Line ............................................ 50 

Line Comamination.. .................. .64 
Shws ..................................... I.. .. 38 

Sensidvity ...................................... .82 
Decmued .................. 60, 62. 67, 68 

S&ill 
Cable Straight Wired.. ................. 78 
Communication Pammerers ........ .4 I 
Cmnpu,er Port. ............................ 78 
Gutpul......................................... 86 
Fun Signals.. ............................... 77 

Serial to Parallel Convener ............ .48 
Layout ......................................... 48 
LED.. ......................................... .75 
Tmubleshooting .......................... 75 
“sing Whh 2020.. ........................ 49 

Service Department.. ................. 63. 88 
Set 

Cal .............................................. 21 
Clock .......................................... 20 
Funclions .................................... I9 
Key ............................................ .20 
Pump .......................................... 20 

Short Tam Exposure Limit Set S’IEL 
Signal 

From Span Gas. ........................... 84 
Fmm Span Gas Tm Small. .......... 64 
From Zwo Aii ............................. 84 
From Zero Gas Too High.. .......... .63 

Sile ................................................. 86 
Soft Key .......................................... I4 

E”lerin8 Text .............................. 14 
Names ........................................... I 

Software 
Communicarion ........................... 42 
Terminal Emulation .................... 43 

Span Key .................................. 31. 34 
Special Applications ........................ 54 
Specilicsd 0”s .................................. 86 

Calibration Gas.. ........................... 5 
Compulu ..................................... .7 
lsobulylenc Calibration Gas.. ........ .5 
Rbller ........................................... 6 

Standard 
“V Lamp .................................... 54 

A”gLwl1998 

Swll”S 
Crosstalk Screen ............... .43 
Display Specilicslmn\. ........... .86 
Inswmcnt.. .......................... I6 

STEL 
Alarm.. .................................... I7 
Calculations.. ........................ 85 
Description ........................... I8 
Key ........................................ 27 
Mode.. ............... .................. I8 
Laws.. ...................................... I7 

Slop Bils.. .................. ................. .43 
Terminal Program .................... .46 

Support Equipmcm ......................... ,5 

T 
Tab1 Key ..................... .26. 44, 47. 50 
Technical Description ...... ............. 81 

Calibradun.. ............................ 84 
Dsulo88er ................................. 84 
Opemtion.. ................................. 81 
Phomioniralion Ddecwr ............. 82 

TCtlOil 
Ferrules.. .................................. 33 
in Sample Stream.. ................... .87 

Polypropylene Filler.. ............ .60 
Tape ...................................... 32 

Temperalure Range.. .................. (87 
Terminal 

Emulation Software.. ............... 43 
P,08rU” ...................... ....... 43, 45 

Teat 
Edhor ...................................... .45 
Enaring with Sol1 Keys .......... 14 

Threshold Limit Vsluc\ (I I.Vs)4, 6. 2’ 
Time 

Entering ............. ............. .2 I 
Key ...................... ........ .4,’ 
NOI Retained ........ ...... 71 
Weighted Average ... See TWA 



Troublsshtiing .............................. 63 
2020 ........................................... .66 
Printer ......................................... 73 
serial 10 Parallel convener ........ .75 

7WA 
Al,,,,,, .......................................... 17 
Calculations ................................ 85 
Key ............................................. 27 
M& .................................... lg. 85 
suas .......................................... 17 

*xl Extension .................................. 46 

u 

Unlk Key ........................................ 28 
Unlock ............................................ 28 
user Key ................................... 21.34 
uv Lamp 

10.6 e” ....................................... 54 
, I .7 e" ....................................... 55 
Cleaning Window ........................ 59 
CnntamiMlion ............................. 55 
Fwl, ........................................... 65 
Label .......................... 65. 66.68. 72 
Msintenaxe .............................. .5g 
Opuation of I I .7 eV ................... 55 
~cgewm I I .7 CV ..................... 56 
Removing. ................................... 58 
Rephwing .................................... 58 
Technical Description.. ................ 82 
Troubleshmting ........ .65, 66.68. 72 

V 

02,s Bag ...................................... a9 
Mckring.. ............................. 51.53 

Vapa 
Comsivc .................................... 73 
Wats .......................................... 69 

W 
Warnings .......................................... 2 
wurmy ......................................... 87 
Water 

Exposure To ................................ 60 
Filter. .......................................... 60 
Vapor .......................................... 69 

Weight ............................................ 86 
Wimbwa. Microson ........................ 43 

Using with 2020.. ........................ 45 
Wrench 

906” ........................................... 62 
Hex ............................................. 53 

x 

XCWXIIT 
Said to PaKSllSl converter ........ .49 
Terminal Program.. ..................... 46 

2 

ZzroAir .................................... 29.51 
Fault. .......................................... 63 
Regulator ...................................... 6 
SpeciAcalionr ................................ 5 

zem Key.. ................................. 31. 34 



STANDARDOPERATINGPROCEDURE 

NUMBER CT0 56-5 

DECONTAMINATION OF FIELD SAMPLING EQUIPMENT 



STANDARD OPERATING PROCEDURE 

NUMBER CT0 56-5 

DECONTAMINATION OF FIELD SAMPLING EQUIPMENT 

1 .o PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to establish the procedures to be followed 

when decontaminating non-dedicated field sampling equipment for the Phase 3 Soil RFI for SWMU 7, 

NSWC Crane 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Writing Utensil 

Non-latex Gloves 

Cotton Gloves 

Field Log Book 

Potable Water 

Deionized Water 

LiquiNox Detergent 

Brushes, Spray Bottles, Paper Towels, etc. 

3.0 DECONTAMINATION PROCEDURES 

3.1 Don non-latex and/or cotton gloves and decontaminate sampling equipment prior to field sampling 

and between samples. 

3.2 Rinse the equipment with potable water. Rinsing may be conducted by spraying with water from a 

spray bottle or by dipping. Collect the potable water rinsate into a container. 

3.3 Wash the equipment with a solution of LiquiNox detergent. Prepare the LiquiNox wash solution In 

accordance with the instructions on the LiquiNox container. Collect the LiquiNox wash solution 

into a container. Use brushes or sprays as appropriate for the equipment. 
- 



3.4 Rinse the equipment with potable water. Rrnsing may be conducted by spraying with water from a 

spray bottle or by dipping. Collect the potable water rinsate into a container. 

3.5 Rinse the equipment with deionized water. Rinsing may be conducted by spraying with water 

from a spray bottle or by dipping. Collect the deionized water rinsate into a container. 

3.6 Remove excess water by air drying, shaking, or by wiping with paper towels as necessary. 

3.7 Document decontamination by recording it in the Field Log Book 

3.6 Containerized decontamination solutions will be managed in accordance with the procedures 

described in 4.10 of the QAPP. 
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STANDARD OPERATING PROCEDURE 

NUMBER CT056-6 

SAMPLE IDENTIFICATION NOMENCLATURE 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to establish a consistent sample 

nomenclature system that will facilitate subsequent data management for the SWMU 7 Phase 3 Soils RFI 

QAPP, NSWC Crane. The sample nomenclature system has been devised such that the following 

objectives can be attained: 

. Sorting of data by matrix 

. Maintenance of consistency (field, laboratory, and data base sample numbers) 

. Accommodation of all project-specific requirements 

. Accommodation of laboratory sample number length constraints 

. Ease of identification and direct link to site and year. 

The NSWC Crane Environmental Protection Department must approve any deviations from this 

procedure. 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Pen with Indelible Ink 

Sample Tags 

Sample Container Labels 

3.0 SAMPLE IDENTIFICATION NOMENCLATURE 

3.1 Environmental Samples 

All environmental samples taken as part of this QAPP at NSWC Crane will be properly labeled with a 

sample label affixed to the sample container and a sample tag tied around the neck of the sample 

container. Each sample will be assigned a unique sample tracking number. The sample tracking number 

will consist of a four segment alpha-numeric code that identifies the sample’s associated solid waste 

management unit (SWMU) or associated site, sample type, and location. For soil samples, the flnal four - 

tracking numbers will identify the depth at which the soil or sediment sample was collected. 



The alpha-numeric coding to be used in the NSWG Crane sample system is explained in the diagram and 

the subsequent definitions: 

Soil Samdes: 

NN AA AA ) (NNNN) 

SWMU Number j Sample Type / Location 1 Depth Interval 

Character Type: 

A ‘= Alpha 

N = Numeric 

SWMU Number: 

07 = Old Rifle Range 

Sample Type: 

CP = 

ss = 

SB = 

Composite Soil Sample 

Surface Soil Sample 

Subsurface Soil Boring Sample 

The sample location code is the soil sample location. The location code for each sample is listed on 

figures and tables in the Site-specific Work Plan. 

Location 1 = 01 

Location 2 = 02, etc 

Depth Interval: 

The depth code is used to note the depth below ground surface (bgs), at which a soil sample is collected. 

The first two numbers of the four number code specify the top interval and the third and fourth specify the 



bottom, feet bgs of the sample. The depths will be noted in whole numbers only, further detail, if needed, 

will be recorded on the sample log sheet, boring log, log book, etc. 

0001 = soil collected from 0 to 1 foot bgs 

0204 = soil collected from 2 to 4 feet bgs 

For example, a surface soil sample collected from 0 to 1 foot at sampling location 04 in the ORR will be 

designated as 07SSO40001, or a subsurface soil sample collected from 3 to 4 feet at sampling locatron 05 

in the ORR will be designated as 0758050304. Note: there is no differentiation between samples 

collected at the Old Rifle Range (ORR) and the Old Pistol Range (OPR); samples collected from either 

location will be identified as 07 (indicating SWMU 7). 

4.0 FIELD QUALITY ASSURANCE/ QUALITY CONTROL (QAIQC) SAMPLES 

Field QA/QC samples are described in Section 8.1 of the QAPP. They will be designated with a different 

codrng system. The QC code will consist of a three-segment, alpha-numeric code that identifies the 

sample QC type, the date the sample was collected, and the number of this type of QC samples collected 

on that data. The QC types are identified as: 

AA ( NNNNNN ( NN 
QC Type Date Sequence Number 

(per day) 

The QC types are identified as: 

. SW = Source Water Blank 

. RB = Rinsate Blank (Equipment Blank) 

l FB = Field Blank 

. FD = Field Duplicate 

l TB = Trip Blank 

The sampling time recorded on the chain-of-custody form, labels, and tags for duplicate samples will be 

0000 so that the samples are “blind” to the laboratory. Notes detailing the sample number, time, date, and 

type will be recorded on the sample log sheets and will document the location of the duplicate sample 

(sample log sheets are not provided to the laboratory). 

Examples of Field QA/QC Sample Nomenclature 



The third duplicate of the day taken of a subsurface soil sample collected on November 17, 2003 would be 

designated as FDI 1170303. 

The first trip blank associated with samples collected on October 12, 2000 would be designated as 

TB10120001. 

The only rinsate blank collected on November 17, 2001 would be designated as RB11170101. 
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1.1 Purpose 

1.1.1 The purpose of this SOP is to detine the process of creating SOPS and Methods. 

1.2 Scope 

1.2.1 SOPS are considered to be administrative and other non-analytical tasks. 

1.2.2 Methods are considered to be. technical analytical proceduresand are generally derived 
from EPA or other analysis methods. Both have simikities and differences in structure 
and necessary elements. This document assumes that the user either has some knowledge 
of the word processor being used or can figure out how to perform the basic operations 
necessary. 

1.2.3 This SOP does not address document control except as it relates to numbering of the 
SOP. Document control is addressed in Laucks SOP LTL-1002. 

2. Procedures 

2.1 Word Processing Format 

2.1.1 All new SOPS are written in WORD 6 format (or higher when accepted by QA). Older 
versions of SOPS may be written in WORD 2 or XyWrite, however, these formats should 
be updated to meet the current format as they arc revised. 

2.1.2 Flow charts may either be photocopied from methods, scanned and inserted into the 
document electronically or prepared from programs such as Flow 4 (Patton & Patton 
Softwanz) and inserted into the document electronically. Any of these electronic files 

:: should be kept together with the electronic version of the document to facilitate its 
modification and inclusion into future updates. 

2.2 Initiating an SOP or Method - 

2.2.1 Prior to creating a new SOP or Method or revising an existing document, the prospective 
author or supervisor should first complete a Document Control Form as specified in the 
document control SOP, LTL-1002. This form can be obtained from the QA Department. 

2.2.2 SOPS are considered to be administrative and other non-analytical tasks. Methods are 
considered to be technical analytical procedures and are generally derived from EPA or 
other analysis methods. For tracking and control purposes, all will be assigned a number 
by the QA Offker or designee. This number will begin with the letters LTL- (such as this 

Louck Testing Laboratories, Inc. 
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2.2.3 

2.2.4 

2.2.5 

2.2.6 

2.2.7 

LauckF Testing Laboratories, Inc. 

SOP, LTL-1001). A number should be obtained f?om QA before the author begins 
writing the SOP but if this is not possible, a number gl@ be obtained before the SOP can 
be turned in for review. 

If a revision of a previous document is being undertaken, the SOP or Method number will 
remain the same but the revision number will be incremented. Revision numbers of new 
documents will automatically be assigned as 0 with subsequent revisions generally being 
incremented by 1 (1,2,3, etc.). 

The author may then use the appropriate w template (SOPhead, Iorgtemp or 
Orgtemp) from the pile][New] menu presented in m. Hardcopies of these formats 
are not included in this SOP but may be accessed by the reader using the above means. 
These formats may change somewhat without updating of this SOP but if the author 
accesses the template t?om the laboratory network in this manner, the latest version will 
be automatically used. 

These arc meant for guidance only and changes to the formats will be allowed if they 
present a more complete and accurate account of method performance. While it is 
entirely up to the author to change any part of one of these templates to suit the specific 
procedure, these elements will be looked at in the review process and must be included 
unless they are inappropriate to the procedure being described. 

- 

2.2.5.1 SOPhead is a general SOP template. This template is NOT to be used for 
analytical methods as it does not contain all of the necessary elements of a 
method (i.e. QC requirements). Specific elements of a method are outlined 
below and in the method templates Iorgtemp and Orgtemp. 

2.2.5.2 Oretemo is the method template which $s been created for chromatographic 
analytical methods. It is primarily written for organic analysis but may also be 
applied to such inorganic techniques as ion chromatography. 

2.2.5.3 IorPtemD is for most non-chromatographic methods, which comprises most 
inorganic analyses. - 

The template should be opened and appropriate information filled in. Most of the items 
which should need input are highlighted in red in the template. This does not mean that 
text which is black cannot be modified or even deleted if it is not pertinent to the analysis 
in question. 

Draft versions of SOPS should be worked on in the “projects” drive (p: on most 
computers). They should then be located in the p:!sop ‘directory under the subdirectory - 
most relevant to the areas addressed by the SOP. For instance, in writing this SOP, it was 
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stored in p:\sop\qa-sops. Metals SOPS would be worked on in the p:\sop\metals 
subdirectory. QA will transfer the tinal document to the appropriate location for 
permanent storage and archival in order to maintain copies of all of the appropriate 
revisions. 

2.3 Revising an SOP 

2.3.1 QA will transfer the last revision of the SOP to P:\sOP\[deparhnent] where the author 
will make whatever changes are considered necessary. Note, the file will now be either a 
.doc file or given the extension .ROO, .ROl, .RO2....(depending on the revision), rather 
than a blank template. As noted earlier, if the older version in not in the latest m 
format, it should be converted. After acceptance of the revision, QA will again transfer 
the approved,revision back to a generally inaccessible location in the QA directory. 

3. Elements Of An SOP/Method 

3.1 Elements 

3.1.1 Almost all SOPS and methods are referred to in the general sense as SOPS. However, in 
some sense, they differ. 

3.1.2 SOP formats are more general and free-form, not requiring the same specific elements as 
a Method. SOPS need only have the appropriate cover (title and revision number as on 
the cover of this SOP), header information, table of contents, introduction and scope, and 
specific operating procedures (mcluding any appropriate appendices). Other elements 
may be present, depending upon the subject, but since SOPS will cover rather broad- 
ranging topics, no repetitive elements other than the above are currently considered 
necessary. 

r 3.1.3 Methods contain the appropriate cover (title and revision number as on the cover of this 
SOP), header information, table of contents, introduction and scope, equipment, reagents, 
specific operating procedures, calibration and quality control (including corrective 
actions), and any appropriate appendices. They should also include data package 
assembly information and run sequences. Appendices should include preparation of 
standard solutions, a Method QC Table and a procedural flow chart. 

3.1.4 All of the SOP/Method templates contain a title page. The title page consists of the 
following features: 

Lauckr Testing Laboratories, Inc. 
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0 The laboratory name 
l The SOP/Method number (assigned by QA Officer) 
l The title of the SOP including EPA, SW846, Standard Methods or other 

method number reference when appropriate 
. The revision history (revision number and date of approved revision) 
l Signature of Author and date signed 
l Signature of managerial reviewers (minimaRy. the QA Officer and Lab 

Director but may include the Divisional Manager and/or Technical Director) 

3.1.5 All of the SOP/Method templates contain a header record which identifies the 
SOP/Method number, revision, date, page number and pages, and the method or revision 
it replaces (if any), such as for this SOP. The header should appear on all pages except 
the cover page and any pages that may be attached as appendices which are not part of the 
document itself. This record is not readily apparent in the “normal” mode of J$!& 
templates but must be completed by the author. 

3.1.5.1 In word. choose piew][HeaderFooter]. Then fill in the appropriate 
information, and [Close]. This information may be modified later by following _ 
the same steps. It may also be modified by using the [Page Layout] selection 
from the [view] mode and changing the appropriate selection. 

3.1.6 Though not required, it is preferred that the SOP also contain a footer which identifies the 
laboratory. It is preferred that both header and footer am separated from the document 
text by a double line followed (header) or prefaced (footer) by a carriage return such as 
on this SOP to separate the header or footer from the text. 

3.1.7 All of the SOP/Method templates contain a Table of Contents. The table of contents will 
be titled as such and include the header information. It should enumerate all of the major 

2 sections of the SOP and where they are located, includiig appendices. 

3.1.8 All SOPs/hkthods contain an Introduction and Scope. This section should include a 
brief description of the process delineated in the rest of the text. Where the process 
described varies from an accepted methodology (such as SW 846 or CLP), the variations 
should be clearly depicted in this section. 

3.1.9 In methods, sample collection. storage, and holding times should be clearly outlined. 

3.1 .lO A part defining terms, particularly those which are specific to that procedure and may not 
be familiar to all readers is a valuable element of any procedure. This section is a 
standard part of the templates. 

Lauds Testing Laboratories, Inc. 
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3.1.11 All SOPS/Methods contain a section called Equipment List and Standards (and/or 
reagents). AI1 equipment and solutions necessary to complete the process described 
should be outlined in this section. 

3.1.12 All SOPS/Methods contain a section called Safety Precautions and Waste Disposal. Any 
potential safety hazards should be depicted here as well as all waste disposal processes 
that may be entailed. If disposal involves pouring the waste into a collection container, 
that is all the description that is needed. The SOP then only need reference the waste 
disposal SOP for linal disposal. 

3.1.13 Where appropriate (almost always in Methods), the document should contain a section on 
Calibration and Quality Control. This will discuss all elements related to calibration and 
calibration verification. It will also discuss QC samples, fbequency of all calibration and 
QC samples, criteria for all of these samples (including how to calculate %D, % recovery, 
RPD or whatever other criteria that might be appropriate), and corrective actions should 
any of them fail to meet their respective criteria For most methods, a table should also 
be provided in one of the appendices which briefly outlines this same information. The 
bulk of the descriptive text, however, must appear in tbis section. 

3.1.14 A section called Operation Procedures must be included in all SOPS/Methods which 
thoroughly describes the actual process. Some might consider this to be the heart of the 
procedure, where all analytical or other operational information is fully described in 
sufficient detail such that one who is reasonably familiar witb the process could perform 
the procedure using only the SOP, with no special knowledge other than the basic 
principles involved and a general competence in the techniques. 

3.1.15 A section should be contained in all methods called Reports. This should outline all 
analytical and QC reports and how they are presented, including control charts for many 

: methods. This section should also include data package organization. If it is simpler to 
present some of this information in an appendii, the author may choose to use this 
approach. However, authors are encouraged to minimize the necessity of readers to 
reference too many sections of a procedure at one time to figure out all of the specifics of 
a process. In other words, it should be as easy to follow as possible and not force the 
reader to look in multiple sections of the SOP to find all of the information necessary for 
one relatively small part of the process. 

3.1.16 Finally, SOPS and Methods, while not always required, will often contain Appendices. 
Two specific appendices common to most methods are a Quality Control Summary Table 
and a flow chart which depicts the basic steps involved in completing the process in the 
routine order and which includes the evaluation of successful completion ofthat process 
(i.e. “Is the QC in Control? If so, report the data If not, what next?“) 

Lauds Testing Laboratories, Inc. 
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3.2 Saving the Document 

3.2.1 Save the document under a name that will be readily recognizable. Generally, QA will 
store SOPS using the SOP number LTL-XxXx with extensions ~00. ~01, etc. to denote 
the revision. An update should be renamed by incrementing the extension by 1 (i.e. .rOl 
becomes ~02, etc.). It is not necessary that the writer of the SOP use this convention but 
may save it as a normal WORD .doc file with a readily recognizable name. QA will then 
rename the SOP when it is returned to permanent storage. 

.3.2.2 In m this may be acc&nplished by selecting pile][Save ss] and filling in the 
requested information. 

3.2.3 Note that if you want to save the document to any other drive or directory thao it was 
called from, you will have to specify that path. The same conventions should be used to 
store the document as were discussed earlier in section 2. 

3.3 After Completion of the Drat? SOP 

3.3.1 After the document has been written to the satisfaction of the author, it should be first 
passed to the department/division manager (unless that’s who wrote it) for technical 
review. From there, the QA Officer and Lab Director will review and approve the 
document. QA will distribute ah approved and signed documents. An unapproved (fully 
signed) SOP or Method document is not considered official. Other details of the 
document tracking process are discussed in that SOP (LTL-1002). 

Lauds Testing Laboratories, Inc. 
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1. Introduction and ScoDe 

1.1 Purpose 

1.1.1 The purpose of this SOP is to describe the system under which Laucks creates and tracks 
controlled documents. This insures that the latest, approved version is in use and that 

_ prior versions are kept on file but are not available for unauthorized use. It forbids the 
use of unapproved or expired copies of methods or procedural documents. This includes 
but is not limited to procedural SOPS, QA documents, and analytical methods. Other 
dqcuments may be included under this system at Laucks discretion. _ 

1 .i Document Types 

1.2.1 Laucks recognizes two types of documents. T< 

. 

0 l 

1.3 Scope 

SOPS are considered to be administrative (such as this document or others dealing 
with data review or sample entry) or they may be analytical procedures (methods). 

Guidance and other miscellaneous documents may be generally broader in scope and 
utility than SOPS, examples being the laboratory QA Plan, Software Quality 
Assurance Plan or Chemical Hygiene Plan. 

1.3.1 The protocol for ihitiating new documents is outlined, as well as the process for their 
approval. The tracking process is also outlined as is distribution to appropriate 
individuals and replacement of outdated copies with updated versions. 

1.3.2 This SOP does l@ attempt to describe the actual creation of documents except to require- 
that certain elements be present in order that the document may be tracked and controlled. 
Other SOPS (such as Elements of SOP and Method Formats) describe the structure or 
other elements required for a specific type of document. 

2. ODCrotiOU PWCedUm 

2.1 Initiation and Updating of Documents 

2.1.1 In order to track the status of documents, it is necessary to first be aware of what 
documents are in the process of being created, reviewed or revised. In order to do this, 
the Document Control Form is used (see Appendix A). Prior to beginning the creation or 
revision of any SOP or other controlled document, this form should be filled out. It will 
be kept on file in the QA Department so that it will be known which documents are in the 

_. _ 
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process of being written or revised, and who is the primary responsible person for 
creating, reviewing or revising it. 

2.1.2 The form should be filled out by either the individual responsible for the creation or 
revision, their Department Supervisor, or Division Manager. Creation or revision of 
documents may also be assigned by the Laboratory Director, Technical Director, or QA 

_ Officer to specific individuals. The form, however, must be approved and kept on file by 

2.1.3 

2.1.4 

2.1.5 

the QA Department. 

Copies of this form will be given to the responsible individual and the appropriate 
Division Manager. Originals will be kept on file in the QA Department. This insures 
that all responsible parties are informed of the initiation of the creation or revision 
process. This form should be filled out as soon as it is determined that the creation or 
revision of a document is necessary and a responsible party has been assigned. Thess 
forms will also be issued approximately ammally in order to initiate the review process 
for existing SOPS. 

It is recognized that some documents may have been written prior to completion of the _ 
Document Control Form or that it may be decided that some documents which are 
already in existence should be placed into the document control system. Unless these 
documents are ready for immediate approval, and acceptance by the Lab Director, QA 
Department and/or other responsible parties, in other words, not in a draft or review 0 
status, the document control form should be filled out. 

Shortly after the Document Control Form is approved and distributed by the QA 
Department, an entry will be made in a database maintained by QA which tracks the 
status of that document. All documents which have been previously approved but are 
currently in the process of being revised will remain in force until revisions have 
been completed and approved. 

2.2 Tracking and Control of Existing Documents 

2.2.1 Most documents, particularly SOPS and administrative documents, will be assigned 
document numbers beginning with LTL. The scheme for numbering documents then 
pmceeds as follows: The most important designator is the “thousands” place. If it is 
unclear which “hundreds” place designator is appropriate, the one which appears to be 
most appropriate may be used. This SOP will not be considered to have been violated if 
an incorrect “Yhousands” or “hundreds” place designator was used but every effort will be 
made. to use the correct designators in order to maintain a more logical organization. This 
organization, although preferable, is not necessary for actnal control of the documents as 
long as each complete LTL designator is unique. Unique numbering is enforced by the 
SOP database. 

Laucks Testing Laboratories, Inc. 
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LTL-1000 QA I Administration 
LTL-2000 Health and Safety 
LTL-3000 Organic Extractions 

LTL-4000 Sample Control, 
-4100 Project Management 
-4200 Document Management and Reporting 

LTL-5000 Computer Systems (LIMS / MIS) 
LTL-6000 Miscellaneous 

-. 

LTL-7000 Metals Digestion 
-7100 ICP Analyses 
-7200 ICP/MS Analyses 
-7300 Graphite Furnace Analyses 
-7400 Flame Atomic Absorption Analyses 
-7500 Cold Vapor Atomic Absorption Analyses 
-7600 Gaseous Hydride Atomic Absorption Analyses 

LTL-8000 Gas Chromatography, Volatiles 
-8100 Gas Chromatography, Semivolatiles 
-8200 GC I Mass Spectrometry 
-8300 HPLC 
-8400 other Organic Analyses 

LTL-9000 
-9100 

Conventional Chemistry- Titrimekic Analyses 
Conventional Chemistry- Spectrophotometric / Instrumental 
Analyses 
Conventional Chemistry- Gravimetric Analyses -9200 

2.2.2 original documents will always be given a revision number of 0. Subsequent re.visions, 
no matter how minor the revision, will be incremented by one. 

2.2.3 In addition to the numbering and revision documentation, the document must also be 
given a title which will uniquely identify the document content. If the document is an 
analytical me&d, the method reference should be incorporated into the title. One 
example of this might be “Grganochlorine Pesticides and PCBs by SW 846 Method 
8081A.” 

2.2.4 SOPS, Methods, and many other documents most have header information which clearly 
indicates the document number, revision, date of revision, and document replaced by 

Loucks Testing Laboratories, Inc. 



SOP No: LTL-1002 
Revision: 4.0 
Date: 12114199 _ 
Page: 6of18 
Replaces: 

3*o 0, 
revision. Page numbers and the total number of pages in the document are strongly 
recommended and usually required, although some discretion may be allowed by QA in 
special circumstances. The header may vary in format but must contain all required 
information similar to the following. SOPS which have been created using the template 
described in the Laucks SOP on the Elements of SOP and Method Formats will contain 
the header information as described. 

2.2.5 

2.2.6 

2.2.7 

23.8 

SOP No: LTL-xxxx 
Revision: 1 - 
Date: 12/14/99 
Page: xofxx 
Replaces: 0 

c- 

As a minimum, approved documents are signed by the author, QA, and the Laboratory 
Dir. They may also be signed by other critical supervisory personnel as deemed 
appropriate by QA. In general, methods will either be written by these supervisory 
personnel and not require an additional signature, or they will be written by an individual 
(signed), reviewed by a supervisor (signed), and approved by QA and the Lab Director. 

_ 

Once a document has successfully undergone review and been signed-off by the author of 
the document and ah of the other appropriate individuals (Laboratory Director, QA 0 

Officer, and, where appropriate, Technical Director, Division Managers, etc.), it is added 
to the SOP database list. Only approved documents and their most currently approved 
revisions are noted on these lists. These lists are broken down by department and 
distributed to department supervisors with the distribution date indicated. New lists are 
distributed whenever a new document or revision is added. 

A database is maintained by the QA Department which, as a minimum, will track the 
document number, Department, revision number (or New or Draft if the document is 
incomplete), responsible individual, title and SOP Manual distribution (if the document 
has been completed and approved). Also tracked are the most recent revision date, the 
next revision due date, the last review date and, if any version existed under the previous 
SOP system the previous SOP number. Only the applicable fields among these latter 
fields need be filled out. A copy of the screen form is presented in Appendix B. 

Types of reports available from the SOP database include a table of contents for each 
SOP book, which are printed out whenever SOPS are released, automated Document 
Control Forms similar in content to the one in Appendix A, reports on SOPS due for 
review, and reports on SOPS overdue for review. The latter forms enable QA to assign 
and to track the status of SOPS which arc up for their annual review. As this is an Access 

- 
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Database, any other type of query or report form can be generated that uses any of the 
information previously noted in the above paragraph and in Appendix B. 

2.2.9 Copies of the most current documents are kept on file in the QA Department and 
departmental specific documents are kept by the departmental supervisor in ring-binders 
which are available to all analysts and other appropriate staff. The SOP manuals are 

. maintained in key locations throughout the laboratory. The SOP manuals contain only 
those SOPS pertinent to that area of the laboratory. The SOP mamtal locations are 
presented in Appendix C. These departmental copies me stamped with a Controlled 
Document Stamp (See Appendix D) in either red or black annotated with redpen. These 
copies, which are tracked by the QA depsrtment, will be replaced when a newer version 
has been completed and signed-off. The color of the Controlled Document Stamp and/or 
annotation, will be black on subsequent secondary copies and will not be directly tracked 
by the QA department as these documents are considered uncontrolled. - 

2.2.10 It is the Departmental Supervisor’s responsibility to ensure that their staff have copies 
of the most recent version of any document available to them. Keeping copies of 
outdated versions is inappropriate as they may be inadvertently used by uninformed 
individuals. When revised versions are issued, the old versions will be collected from the 
SOP books and usually disposed. In addition, the SOP book table of contents will be 
updated to reflect the revised SOP(s). 

22.11 It is inappropriate for any individual to be working from an unapproved copy of a 
method or procedure Thii means that individuals must not be working from copies 
of controlled documents. If an indiidual must consult an SOP, they must consult a 
controlled copy, which is readily available in a number of areas throughout the 
laboratory. 

2.2.12 When documents are distributed to the departmental supervisor, a copy of the signature 
list(s) for the specific document(s) is/are also distributed. The signature lists are returned 
to the QA department when completed. 

2.2.13 Departmental supervisors will ensure that the most recent versions of all appropriate 
documents are made available to all affected stafTmembers. When this occurs, three 
things must happen. 

. Newly distributed versions are placed in the SOP manuals. 

l The signature lists for the current documents are signed and dated as staff complete 
reading the SOPS. In addition, as staff new to a particular task (SOP) are trained, the 
departmental supervisor will ensure that they have read and signed the signature list 

_. _ 
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for that SOP. This may require that the supervisor request a new SOP signature list 
for that staff member so that they can sign the SOP for newly assigned tasks. 

. The departmental supervisor is responsible for ensuring that all outdated versions of 
SOPS are discarded or destroyed when the newer revisions are issued. 

2.2.!4 Note that although any person capable of performing a documented task should be in 
possession of or have access to a current, officially assigned copy, the possession of a 
copy of any SOP or method does not imply that the individual in possession is qualified 
to perform the task detailed. They must still be properly trained in the techniniues 
involved. 

2.2.15 Note that versions of methods or SOPS which have been given to regulatory agencies or 
clients are generally uncontrolled in that they will not be updated except by specific, 
arrangement. Controlled documents may be released to clients upon specific 
arrangement. However, the laboratory can only control the document and any updates up 
to the point they are provided to the client. It becomes the client’s responsibility to then 
ensure that they are referencing the most recent versions in their own documentation. 

2.3 Storage and Filing of Controlled Documents 

2.3.1 

2.3.2 

2.3.3 

2.3.4 

Controlled documents will be kept by the QA Department. Master originals of the a 
documents will be stored in a secure file and will generally not be used except to act as 
tbe reference copy and make intermediate “‘mpmduction” copies. 

Reproduction copies will be used to make subsequent copies for distribution to the 
laboratory and other authorities. These will be filed in QA but may not be stored in the 
same secure marmer as the master copies. 

Both master original and reproduction copies will be filed in order of their SOP number 
as defined previously. 

Electronic versions of all controlled documents are also kept on file by QA. These 
versions are stomd in an area of the laboratory network which has limited access to 
designated individuals. These electronic copies will be given names as closely matched 
as possible to their document or SOP number. Original documents and revisions will be 
given the extension .ROO or .ROl, etc. to indicate their revision number. Should multiple 
files be necessary to create a given document, they will be incorporated into a 
subdirectory with similar naming conventions. 

(I 
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2.3.5 Copies of these electronic versions of SOPS will be distributed to individuals who have 
been assigned a revision. No other copies of these controlled documents should be kept 
by laboratory statfin order that unapproved copies of the document do not proliferate. 

2.4 Review and Updating of Documents 

2.4.1. In order to facilitate updates to documents without violating the practices outlined in the 

2.4.2 

SOP, and in order to insure all approved updates have indeed been incorporated into the 
document, an “SOP Update” form (Appendix E) should be used. This form may be filled 
out at any time by an analyst or supervisor. Before the change can be brought into 
practice, however, it must approved by QA. QA may also choose to consult the area 
supervisor, Division Manager, or other senior stafI before incorporating the procedure 
into the routine practice. A copy of this form will be kept with the laboratory controlled 
copy m a copy must be filed with QA. When it is time to update the SOP, changes- 
outlined on these forms will be incorporated into the revision. 

Unless major changes to SOPS are required, SOPS should be reviewed approximately 
annually. Changes which do not require immediate update are typos or wording changes 
which do not inhibit the correct interpretation of the operation involved. Items which 
could lead to misinterpretation or incorrect performance of the methods should be 
corrected as soon as feasible. At the time of any revision, items addressed in the “SOP 
Update” forms will bc incorporated into the SOP. In addition, any other updates 
determined at the time of the review will be added. Each review will be documented on 
the Document Control Form (Appendix A), 

_. _ 
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Laucks Testing Laboratories 

DOCUMENT CONTROL FORM 

Generate new document 

Modify existing document 

Review existing document - 

Document No.: 

Document Title: 

0 
Assigned to: Date: 

The aforementioned document has been reviewed and does not require modification at this time: 

Reviewer: Date: 

Purpose for generation or modification of document and comments on review: 

QA Approval: Date 

Laucks Testing Laboratories, Inc. 
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Appendix B 

SOP Database Screen 
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Appendix D 

Document ControI Stamp 
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Document No.: 

Docqent Title: 

-. . 

The following changes have been reviewed and determined to be necessary to the 
implementation of the above document. z e 

Submitted by: 

Approved by (QA): 

Date: 

Date: 

_. _ 
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1.1 Description 

1.1.1 

1.1.2 

1.1.3 

1.1.4 

This SOP is intended to describe the chain-of-custody process at Laucks. for all samples 
from the point of receipt until the time of sample disposal. It does not address actual 
sample receipt, entry and log-in, nor does it address any aspect of samples analysis or 
reporting of results except as it pertains to maintaining the chain-of-custody. The chain- 
of-custody process is described only for samples requiring secure storage and strict chain- 
of-custody documentation. 

The location of all samples requiring secure storage must be known at all times over the 
course of their possession by Laucks. Failure to maintain these conditions may result in 
invalidation of data on legal grounds. regardless of the technical level of data quality. 

This process is restricted to use by, or under the supervision of analysts experienced in 
the process described. Each analyst or other individual requiring possession of the 
samples for any reason must understand the necessity of this documentation chain and be 
familiar with the process. Any person requiring access to the samples outside of the 
secure storage area must check them out using the described procedures. 

Virtually all analytical staBand many others employed by Laucks are considered 
authorized persotmel and may have access to one or more of the secure storage areas as 
needed for performance of their duties, at the discretion of the individual, and depending 
upon the nature of their duties. Removing of the samples or any aliquots thereof from the 
secure areas, however, requires completing the forms provided for this purpose. 
Individuals who are not Laucks employees will not have access to samples except under 
the direct observation and accompaniment of statT members. 

1.2 Definition of Terms 

1.2.1 Custody - A sample is considered under custody if: 

l It is in the possession of an authorized person 
l It is in view after being in the possession of an authorized individual 
l It was in the possession of an authorized individual who then locked it up 
l It is in a designated secure area which is accessible only to authorized personnel. 

1.2.2 Chain of Custody - The process by which custody of a sample is maintained and 
documented throughout the period that the sample is in the possession of the laboratory. 
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Any changes in the possession (custody) of the sample must be documented in order that 
the chain-of-custody can be properly maintained. 

. Secure Storage Custody Log(s), see Appendix A 

. Volatiles Custody Log(s), see Appendix B 

3,w 

3.1 Safety Precautions 

3.1.1 No safety precautions are necessary for adherence to the items addressed by this SOP. 
However, in handling actual samples while operating tmder this document, all standards, 
samples and sample solutions should be handled as if they are hazardous substances. 

4.1 Identification of Samples Requiring Strict Chain-Of-Custody 
-‘I 

4.1.1 Almost all samples entering the laboratory come with chain-of-custody logs, either 
generated by the client or by Laucks. Often these chains-of-custody are intended only for 
clear identification of testing parameters, rather than actual custody maintenance. These 
custody logs, however, will always be signed, timed and dated by the person checking the 
samples in and entering them into the laboratory database. 

4.1.2 Actual internal chain-of-custody procedures will be followed for all project and other 
work which require such procedures. These are usually identified as CLP work or work 
which require similar delivegables. These samples will usually, although not always, 
arrive with custody seals on the coolers and sometimes even the sample containers 
themselves. All work under the HAZWRAP, NPESC, or Army Corps of Engineers 
require these procedures,.regardless of the type of deliverables requirements, as does any 
work involving pending legal action. If it is tmcertain whether or not strict chain-of- 
custody should be maintained, these procedures should be followed. 

4.2 Initiating Internal Chain-Of-Custody 

4.2.1 Internal chain-of custody procedures begin when the samples are logged into the 
laboratory database. When the samples are logged into the system, they are stored in or 
near the sample entry area, in the main laboratory, in one of 3 locations: -1 
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l The main walk-in cooler is for organic extractables which have not yet been 
transfetred to the extractions laboratory and for inorganics which require refrigeration. 

. The volatiles refrigerators are located in the area between the GC room and the 
laboratory computer system hub. 

l The locked “cage” in the log-m area is for samples not requiring refrigeration. 

4.2.2 Additionally, samples requiring secure storage which are located in the walk-in will be on 
designated shelves. Those awaiting transferal to the organics extractions laboratory will 
be on their own designated shelf. 

4.2.3 All of these areas are secured under lock and key, the keys being in the possession of 
sample control and, in the case of the volatiles refrigerators, in the possession of key 
analysts in those areas. 

4.2.4 Samples requiring secure storage are logged into any of these areas by the sample 
receiving representative using a Secure (Appendix A). Samples not 
requiring secure storage need not have this form completed. A custody log will be 
completed for each workorder for which samples require chain-of-custody procedures. 

4.3 Maintaining Internal Chain-Of-Custody 

4.3.1 When samples are logged out of storage areas, they will be signed out in the appropriate 
spaces by the person removing them. 

l If they are being removed for analysis, the “Action” column should state the analyses 
being performed. When they are returned, the logsheet must also indicate such. 
Additionally, the “Sam& Numbers” column should indicate which samples are 
being removed for analysis (i.e. l-10 metals digestion, or 3-5 N03M02 analysis). 

6 If they are being removed for transferal to another location (i.e. extractions), the 
“Action” column should state where they are being transferred. Additionally, the 
“Sample Numbers” column should indicate which samples are being transferred (i.e. 
l-10 volatiles, or 3-5 exttactables). 

l When samples are removed for fmal disposal, if all samples are being removed, the 
logsheet is signed and &ted at the bottom of the page. If only certain samples are 
being disposed or to be even more clear, the “Action” column should indicate 
“disposed” and the “Sample Numbers” column should indicate which samples are 
being disposed. 
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4.3.2 When samples are signed into another storage location. this is done using an identical 
mStoraee Samples which are subsequently removed from these areas 
for analysis or disposal should be signed out using the same procedures as above. 

4.3.3 Volatiles samples, being generally for a sinile analysis, are signed out using an 
abbreviated logsheet. Copies of GUMS and GC VOA logsheets are located in Appendix 
B. 

4.3.4 Any analyst removing samples from any secure storage area for the purpose of 
preparation or analysis or transferal to another deparrment must sign the samples out 
using the m and must sign the samples back in when they are 
returned, or must sign them into another secure storage area. Samples must be in the 
possession of the analyst who signed them out at all times during this period and must not 
be left unattended. If samples are analyzed and then immediately disposed, as may be the 
case for some volatiles analyses, the “Action” column on the custody log should indicate 
“analysis and disposal.” Note, in checking volatiles samples out using a volatiles custody 
log, it is assumed that the purpose is to analyze for volatiles since no other analysis is 
performed on these samples. ._ 

4.3.5 There is ample room on any one m in almost all cases to 
accommodate checking all sample containers for a particular SDG or workorder in and 
out as often as required for all of the pertinent analyses from that secure area. Should an 
additional page be required, it should be obtained from Sample Entry. A second (or 
third) page must not be initiated until all of the space on the previous form has been 
filled. The first page must be marked “1 of 2” in the upper right comer and the second 
page marked “2 of 2”. In the unlikely event that even more pages xe required, this mark 
can be crossed out (single line, initialed and dated) and the sheets marked “1,2, or 3 of 3, 
CtC. * 

4.4 Sample Disposal and Closing of the Internal Chain-Of-Custody 

4.4.1 When samples have been signed out for final disposal the chain-of-custody process is 
considered to be complete. The B must be collated, bound 
and turned in to the Quality Assurance Department in order that the chain-of-custody can 
be tracked for all samples requiring this process, should such tracking be required at a 
later date. 

4.5 Review of Custody Logs 

4.5.1 On at least a quarterly basis, supervisory personnel must review selected custody logs to - 
insure they are being filled out properly and completely. The supetiisor need not review 
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4.5.2 

4.5.3 

3 4.5.4 

all of the forms but must review at least 5% or 10 forms, whichever is greater. The 
supervisor will stamp the reviewed forms with a “reviewed by” stamp . initialing and 
dating the notation or may write “reviewed by” by hand, likewise initialing and dating the 
form. The supervisor should also cursorily review the remaining forms to make sure 
there are no blatantly obvious omissions but need not mark these forms unless a 
discrepancy is observed. 

Review should include noting that all spaces are filled in properly and completely (this 
especially means that all samples that were checked out must be checked back in and that 
the person handling the samples must be identified), that errors are crossed out with a 
single line, initialed and dated, that entries are clear and not obliterated. 

Should the supervisor find errors or omissions, the must issue a corrective action form to 
the individual who made the error (if it is obvious who that is) or to the appropriate 
supervisor. Any of these individuals can correct the form (initialing and dating the 
correction). The primary purpose of the corrective action notice is so that the individual 
in error be re-trained as to the proper custody procedure. 

Supervisors responsible for this review may assign the responsibility to other capable 
individuals but the ultimate responsibility is theirs. These supervisors are the Organics 
Division Manager for the volatiles logsheets, the Extractions supervisor for the 
extractables, and the Sample Control supervisor for the main lab walk-in and 
unretiigerated secure storage areas. 
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Appendix A 

Secure Storage Custody Log 



Laucks Testing Laboratories, Inc. 

Secure Storage Custody Log 

Project: 

Storage Unit: 

LTL Number: 

Number of Containers (opfhul): 

SDG Number (opriond): 

Samples Disposed of by 
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Appendix B 

Volatiles Custody Logs 

-1 



LAUCKS TESTING LADORATORIES 
GCIMS VOA CUSTODY LOG 

c:\fons\custdylop.doc l-c”. 0997 



GC Volatiles Custody Log 
Laucks Testing Laboratories, Seattle, Washington 

Samples Analysis 

Date/Time 

Removed Analyst 

Date/Time 

Returned Analyst Comment 
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I. Introduction and Scorn 

1.1 Description 

1.1.1 This SOP describes the way in which analyst competence is initially documented and by 
which the analyst is considered capable to perform independent analysis. Two practices 
are in place at the time of this writing. One practice is designed primarily for analysts 
who have been employed doing an analysis for a significant period of time at Laucks and 
havedemonstrated competence through the successful analysis of many samples; ’ 
incit&g one or more of the following: performance evaluation (PE) samples, reference 
materials, laboratory control samples, surrogates, etc. The other practice is primarily for 
analysts who have been performing a specific analysis for less time than is considered 
extended proof of competence. This practice involves the analysis of multiple aljquots of 
a PE sample and subsequent evaluation of the results. This practice also usually includes 
the completion of training checklisrs for the taskfor which the analyst is being trained 

1.2 scope 

1.2.1 -This SOP contains discussion of initial demonstration of competence through PE analysis 
and, for some analyses, P&A criteria. It also detines ongoing performance demonstration 
through the use of PE samples. 

1.2.2 Specific elements of training in safety, QA, and in each department sre maintained in 
separate files. However, quizzes and sign-off sheets tirn this tmining are included in the 
respective analyst’s file as demonstration that such training occurred. Specifics of these 
types of training are not within the scope of this SOP. 

. Definitions 

l PE - Performance Evahmtion 

l P&A - Precision and Accmacy 

l Trainer - An individual who has documentation demonstmting experience 
recognition or successful completion of competency and has been performing the 
taWmethod for a minimum of 3 months experience for login, sample pmparatio~ 
and reporting and a minimum of 6 months for analytical instrumentation operation 

. and analysis reporting. 

Lads Testing Laboratories, inc. 

. --_ 
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3. Resaonsibilitiq 

3.1 Analyst 

3.1.1 It is the responsibility of the analyst to complete all of the items of their required tmining 
iu an appropriate timeframe as required by their manager, safety and QA. 

3.1.2 The analyst must complete all demonstration of competency items outlined in this SOP in 
a mirrper consistent with the analytical SOP. - x 

3.1.3 The analyst must analyze a PE study initially and on an ongoing basis (at least annually) . 
_. for each method for which they are considered qualified. 

3.1.4 For many analyses, the analyst must perform an initial Precision and ,Accuracy study as 
required. 

‘\ 

3.1.5 The analyst must regularly perform all required method QC, including matrix and blank 
spikes and laboratov control sample analyses, which may be used to qua& them for 

-competency. 

3.2 Supervisor 

3.2.1 It is the supervisor’s responsibility to ensure that their analysts am all initially qualified to 
perCorn an anaIysis including ensming that they have analyzed all required PE samples 
and performed all required P&A studies for the methods for which they will be doing 
analyses. 

3.2.2 It is the supervisors responsibility to ensure- that all analysts have participated in 
apphble QA and safety train& 

3.2.3 It is the supervisor’s s responsibility to ensure that on a coutinuing basis, at least 
annually, that analysts who are to be considered capable of performing au aulysis, h&e 
performed within limits on at least one PE study for analyses for which such arc 
available. 

3.2.4 It is the supervisor’s responaibii~ to ensure that other tmhring has occurred, whether that 
means peer tmining, reading, quizzes, completed checklists, etc. 

3.2.5 It is the supervisor’s responsibility to develop and maintain current departmental Witting 
materials, such ss chechhsts, quizzes, etc. 

- 

Laucks Testing Laboratories, Inc. 

. --_ 
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3.2.6 It is the supervisor’s responsibility to ensure that the analyst’s training file has been 
updated with the most current PE or P&A data as well as any quizzes or checklists that 
are considered part of their departmental training. 

3.2.7 It is the supervisors responsibility to designate a qualified individual(s) to train personnel 
for their new task/assignment. 

3.3 QA 
- x IS 

3.3.1 QA miintains training files (except for Extractions where the supervisor maintains the 
files due to the location of the extractions facility). . 

3.3.2 QA periodically audits training files to ensure appropriate tmining is being maintained. i 

3.3.3 QA reviews PE and P&A studies to ensure criteria have been met. i 

3.3.4 QA works with managers to assist in developing training materials. 

3.3.5 QA provides training to staffin QA issues and ensures that documentation of this training 
-is in the staff tmining file. 

3.4 Trainer 

3.4.1 Completes applicable staff tmining documents during the training process. 

3.4.2 Reviews documentation with the individual and the supervisor to ensure timely and 
accurate review of progress and documentation. 

4. Ooeration DRlCt!dUreS 

4.1 Recognition of Experience and Training 

4.1.1 

4.1.2 

Many analysts have been performing their assigned duties for an extended period of time 
ad have successfully analyzed many samples, reference materials, PE samples, matrix, 
blank, and smrogate spikes and have not only demonstmted their capabilities to achieve 
results which meet criteria but have demonstmted a thorough knowledge of all aspects of 
the chemistry involved, instrument performance and maintenance, the necessary data 
reduction requirements, quality control criteria, and documemation. 

These analysts, at the discretion of the appropriate Division Manger, may be certitkd to 
independently perform their analytical duties. This is achieved using the Recoanition of 
Exuerience and Trainine Form, an example of which is in Appendix A. This form 
contains space to note the analysis type (Cyanide, for example) and the methods by which 

L.auch Testing Laboratories, Inc. 

. --_ 
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they are considered competent (335.3 and 9012 perhaps, but not CLP). The dates fkom 
which they have been doing these analyses must also be noted on the form. The Division 
Managa then signs the form in order to certify that the analyst is considered adequately 
trained in the partictdar method or aspect of tbe job. The form must include the criteria 
used to designate someone as competent and attached to the form must be the applicable 
documentation to contkm the criteria have been met. 

4.1.3 Certification of competency must include the successtitl analysis of a performance 
y evghsation (PE) sample where such are available or can be made in the laboratory by a 

supervisor. This sample will be blind to the analyst, must be analyzed independently by 
them and must be snalyzed in accordance with the appropriate SOP. Greater specifics on * _ 
these types of samples sre given in the Laucks SOP entitled “Blind Spike Program” but :. 
will often be Born a WP or WS study or loom another commercial source. Analysts who 
have been performing analyses for any length of time at Laucks have almost certainly 

‘; 
i 

analyzed numerous PE samples which can be used for initial and ongoing demonstration 
of competency. 

4.1.3.1 Adequate performance on a PE sample will be considered to be within the supplied 
-statistical limits for that sample if from a commercisl source or fhrm method defined 

limits for an LCS or blank spike if fkom internally prepared material. 

4.1.4 Precision and Accuracy (P&A) criteria using quadruplicate analysis arc also a part of 
most organic SW846 and some other methods. Successful analysis of such samples will 
be considered to be within the reference method-specified criteria. Since Laucks own 
precision and accuracy limits must be within the method-specified criteria, the analyst 
should also be able to meet Laucks criteria as well as those of the reference metbod. 
Howexr, as long as method criteria am met, the aoalyst may be approved for 
independent work as long as they are able to obtain satisfactory performance f%om the - 
ongoing analytical QC for that analysis. 

4.1.5 Competency may also be demonstrated by successjd analyses of any combination oj.at 
least 3 each of at least two rvpes of spiked QC sornpks (bhznk spikes, matrix spikes or lob 
comrol samples). These may be akumented on the forms in Appendix B and the training 
jbnrrinAppendixCbutasummary must accompany the certi~ingform which either 
inch&s or provides reference to the &a 

. 4.1.6 It is acceptable to certify such capabiities on multiple forms and to certify for multiple 
analysis types and/or methods on one form. At the time of tbis writing, there may be no 
known matexials which can be submitted as unknowns for some analyses. In this even& 
at the discretion of the Division Manager and Quality Assurance Ofiker, this form may 
also be used to qualify analysts. From the date of the Srst version of this SOP, however. 
this should not be done where materials am readily available and reasonably handled. 

Lauck Testing Laboratories, Inc. 
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4.1.7 When this process is completed, the original of this form and a copy of all applicable 
documentation will be inserted into the analyst’s training tile which is maintained in the 
QA area for the 940 building and the Extra&ions Supervisor Office for the 921 building. 

4.2 Demonstration of Capability to Perform Analysis 

4.2.1 For analysts who are relatively new to their assigned tasks, a greater degree of capability 
demonstration must be undertaken through the satisfactory completion of any internal 
depastptental training documentation. This tmiuing will include specific trainingand y 
documentation developed by that department and department manager and may include 
required reading, quizzes, and performance criteria at the discretion of the department 
manager and QA. Example checklists are provided as Appendix C. 

4.2.2 In general, if an analyst has not passed the criteria detailed in 4.1, then he/she must 
proceed tbrough the following: 

4.2.2.1 A trainer is designated for the task/test 

4.2.2.2 One-on-one training occurs for the timeframe designated by the supervisor and 
applicable checklii. 

4.2.2.3 Training may also include required reading of SOPS and the QA Plan, quizzes, and 
subset task demonstrations. 

4.2.2.4 Progress is monitored and documented on applicable forms. 

4.2.2.5 Supervised training continues until the analyst is deemed ready for capability 
demonstration. 

4.2.2.6 Demonstration of analytical competency completion, however, will be the same. 
Performance Evaluation and/or P&A elements as described previously in 4.1.3,4.1.4 or 
4.x.5. 

42.3 Where P&A demonstration is not requhed and def?ned by the method, Laucks may 
choose to apply additional internal P&A criteria similar to a typical P&A study. The 
samples may be submitted by the QC OfEcer, the Division Manager, or an individual 
designated by one of the above. Four or more aliquots of a material will be submitted to 
tlie analyst as uuknowns. The analyst must demonstrate the capability to achieve results 
witbh the mwvery range specified by the manufacturer, if they are independent 
materials, or within laboratory recovery criteria ifthey are prepared in-house. In 
addition, the % RSD of the results must be within Laucks established RPD limits (or 
default RPDs ifnone exist for a specitlc target analyte). 

Luuch Testing Lqboratories, Inc. 

. --. 
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4.2.4 It is recognized that some independent materials may not recover within manufacturers 
criteria, at least for a subset of the target aualyte list, regardless of the experience and 
competence of the analyst, due to degradation of the material, arbitrary setting of the 
limits, det ermination of the “true” values by methods other than those used for the 
analysis, or other factors. In that case, the % RSD may be the major factor iu evaluation 
and other considerations or action may be taken at the discretion of the QC Officer and/or 
Division Manager, such as how Lauclcs more experienced analysts have historicahy 
performed for a particular material. - k ST. 

4.2.5 Faihtre to meet criteria means that the analyst must continue to work under the close 
supervision of a trained analyst . 

4.2.6 Liiewise, meeting these criteria may be determined to be only one step in the overall ‘; 
training process. Whereas tbis is demonstration that tbe analyst is capable of obtaining I 
reliable results, the Division Manager or other supervisory personnel may determine that 
a more complete knowledge of the analytical process is in order, such as instrument 
maintenance capabilities, method troubleshooting, data reduction, proven performance on 
actual sample analysis, etc. 

.- 
4.2.1 

4.2.8 

4.2.9 

When such materials are analyzed, a tof 
form is completed (see Appendix B). This form is designed for single analyte methods. 
For multi-aualyte materials, a page may be attached which depicts all of the analyst’s 
results and the control criteria. However, this is the final signature form and must 
accompany any summary pages or written evaluation which may be considered pertinent. 
Also attached should be copies of the supporting data or a data summary page which 
references the workorder under which the data may be found. 

- 

The date of analysis, the results, the recoveries, and the % R!3D are recorded on the form 
(or the attached summary), Ifall analytes met or did not meet criteria, the appropriate 
box is checked. If not all criteria arc met but the analyst was considered to have 
performed adequately, a narrative explanation must accompany the evaluation, either on 
the back of tbe form or as a separate, attached report. 

- 

Additionally, ifthe ar&st, thmugh the analysis of these samples is considered fully 
qualiied to perform the analysis, the appropriate box is checked and the form signed by 
the Division Manager. If the Division Manager considers that the analyst is now capable, 
of analysis but still mquires additional experience and training before they arc fully 
capable of independent analysis, a date is set to review performance. The additional 
experience or tmining required and the next performance review date are recorded on the 
form (with the appropriate box checked) and initialed. 

Luucks Testing Laborcrlories, Inc. 
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4.2.10 Alternatively, training checklirrsfor many tasks have been developed. In the case of 
analytical duties, these may include reference to the completion of P&A or PE studies or 
individual QC analyses as previously discussed Completion of one of these training 
checklists (including appropriate signatures) is considered demonstration of training. 
However, PE or P&A results or other appropriate documentation should also accompany 
the training checklist as demonstration of competency. 

4.2.11 If further training is still required, copies of these forms will be retained by QA in a file, 
to be--viewed regularly to insure that this final analyst review occurs in a tirnel~fashion. 
A copy of the form indicating interim s~atu will also be retained in the staff member’s 
training file. . 

_ 

4.2.12 When this process is completed, the original of this form will be inserted into thy L 
analysts training files. i 

4.3 Ongoing Demonstration of Performance 

4.3.1 At least annually, afk initial qualiication, analyst proficiency must be demonstrated. 
--Each &member that performs a method must demonstrate their continued proficiency 
through analysis of single blind proficiency samples (another PE). WI’, WS or 
commercial PE samples may be used to satisfy this requirement just as they were used for 
initial qualification. 

4.3.2 As with initial qualification, contiuuing performance most be documented in the analyst’s 
training file. Ongping competency can be documented using the Recognition of 
Experience and Training Form. 

5. Referencea 

Naw Installation Restoration Laboratorv Oualitv Assurance Guide, Naval Facilities Engineering 
Service Ceder, February 1996 

Laucks SOP 
LTL-1011 Procedures for the Determination and Reporting of Detection Limits, 
Reporting Limits, Preciiion and Accuracy Studies, and Control Limits 

Lauchz Testing Laboratories, Inc. 
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Appendix A - L 

Recognition of JZxperience and Training Form . 

Loucks Testing Laboratories, Inc. 



Recognition of Experience & Training Form 
L4u&Tcsting-es 

It is hereby recognized that 

has demonstrated competence in the methodologies listed below. Through the succe&d 
analysis of numerous samples, including perforce evaluation samples, matrix spikes, 
laboratory control samples, etc. end in the associated reduction of data as required by these 
methods, we certify this staff member as beii capable of independent performance of the listed 

Andyses by These meeting the following c 
Methods Since the hard copy of applicable . 

information relating to this :- 

Division Maanger Date 

. -. 
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AppendixB 

Demonstration of Capability to Perform Analysis Form 

.- 

. 

. 

:. 
. 

i 

Lmcks Testing Laboratories, Inc. 
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Demonstration of Capability to Perform Analysis 
Laucks Testing Laboratories 

The above analyst has independently analyzed at least 4 aliquota of the listed performance 
evaluation material, which were submitted as blind samples, achieving the listed recoveries. The 
limits specified by the manufacturer are considered witbin acceptable range or, if pmpared by 
Laucks from known materials, the laboratory established control limits apply. In addition, the % 
relative standard deviation (%RSD) of these data is evaluated against the laboratory established 
RPD limits as set at the time of this evaluation. 

Method: 
IS 

Target Value: 

Reproducibility Criterion: 

Date 

PE Material: 

Recovery Criteria: 

Result 

- -. 

. 

‘9 
% Wxovery I 

Criteria for non-analytical functions: 
Demonstrated by: 

Met Criteria Did Not Meet Criteria 

These data are considered adequate demonstration of independent performance if all criteria are 
met Other factors may prevail, at the discretion of the appropriate Division Manager before any 
analyst may be allowed to independently analyze actual samples. 

Analyst has met performance criteria but requires more experience. Specific areas which 
require furthertmining or experience are 
Work will be reviewed in and capabilities evaluated. [~airi(ll here. 
Do mu sign below] 

Analyst has met performance criteria and has been found fully capable of independent 
work. pign B&w] 

Division h&wager oat.3 

compdmo.dochv.2 U/13/95 

. -. 
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Example Tmining Checklists 
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Laacks Testing Labs 
Pesticide/Herbicide GC Semivolatile Aaahrst Training Verification Checklist 

1 18 Able to analyze breakdown check and apply I.& acceptance criteria I 
.^ I . . . . . ’ mle calibration curve IY 1 Able to analp and gCDCIatc acCeptaD 
20 1 Able to analyze CCVs and apt-‘- * a 
21 1 ADok% acccotance criteria fo. -....- r”n 

b 
22 Abie to set ui analytical runs (CLP d .-. 
23 Able to get information on samples/malyses (t 
24 Able to quantitate an analytical batch (standsn 

mdctectionofanal 

-.-.yzed four P&A samples 
P.. . . . , PE samples 

-- --I- . -e each of two types of QC samples . . . -w 

Tbisistocertifythat ha9 been an analyst in the GC semivolatile 
department and has demonstrated competency at the preceeding tasks for the following methods (list tclow): 



CC Volatile halvat Traininv Verification Checklist 

This is to certify that has been ao analyst in the GC volatile department 
and has demonstmtcd competency at the precceding ta&s for the following methods (list below): 

p:\miningUmo-vog0.h OVOUB 

. -. 



Laucks Testine Labs 
Fueb GC Semivolatile Anah-st Trainine Verification Checldiit 

Thisistocertifythat has been an analyst in the GC semivolatile 
department and has demonstrated competency at the preceeding tasks for the following methods (list below): 

p:\lnininsulm~fucl.d oamw9 



p 

pW Semivolatile An ia ahrst Train Verification Checklist 

TlliSiStOCC6tifythlt has been all analyst in the HPLC senlivolatile 
department and has demonsbated competency at the pncceding tasks for the following methods (list below): 



Lnucks Testine Labs 
GC/MS Volatile Annhrst Trainine Verification Checklist 

4 Has read and understands SOPS for all applicable methods 
List Method(s): 

5 Has read and uderstands EPA Methods fSW846. CLP. 500 & 600 series1 

Thisistocertifythat has been an analyst in the GC/Ms Volatile 
- department and has dcumnstmtcd wmpctency at the tmceedh tasks for the followiue methods tlist bclowk 

p:\mini(lurlK_voclo.da a- 



Metals ICP/MS Anam Training Verification Checklist 

.__ -.-- 22 Able to set up analyticar runs ( 
23 Able to copy the aaalytical nm file from the hard 
24 Able to qua&ate an a&‘tical batch (standards, Cms, 
25 Kmwsroonalysisan~’ *. 

I 

Thisistoccrtify&at has been an analyst in the Metals ICP/MS 
department and has demonstmted competency at the prcceeding tasks for the following m&hods (list below): 

. --. 



Laucks Testinc Labs 
Mercurv Analvst Trainine Verification Cheeklist 

30 Hassr- ---- -L.lL.--L---I I ^.._ P&A ““.“.a- 

31 IHSSSI 

Tbisistocertitjtbat has beeu analyzing samples by the mctbods stated 
above and has demons&at4 competency at the precceding tasks for tbe following methods (list below): 

. -. 



$nmale Custodian Trainine Verification Checklit 

ThisistocertiQthat has been a sample custodian in the sample receiv@ 
department and has demomtrated competency at the preceeding tasks. 
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1. Introduction and Scone 

1.1 General 

1.1.1 The most important piece of equipment in any analytical laboratory is the analytical 
balance. The degree of accuracy of the data is directly dependent on the accuracy of 

-. weight-prepared standards and samples. The balance should be one of the most cared for 
instruments in the lab. However tbis is not often the case. 

1 .1.2 The purpose of this SOP is to insure the proper use and calibration of all analytical 
balances in the laboratory. It involves the daily use of a standard weight check and a 
weekly calibration with a class ‘5”. The results of these checks are logged in a balance 
logbook, thereby maintaining a record of the accuracy of that balance. 

1.1.3 On an annual basis, analytical balances are cleaned and general maintenance performed 
by a qualified service technician. This process occurs automatically in conjunction with 
the service provider and Laucks purchasiig and QA. It is the intent of this SOP to 
delineate internal calibration practices and not to provide additional specifics on 
externally provided service. 

2. Eouiument List 

l AnalyticalBalance 
l Manufacturer’s Manual 
l Balance Record Book 
l Class “S” Weights 

3. Safetv Precautions 

3.1 safay 

3.1.1 So as not to expose themselves or other analysts to potential hatm and ia order not to 
cross-contaminate samples, it is critical that the individual analvst clean the balance 
and the balance area after each and ever-v use of the balance. 

3.1.2 The analyst must not assume that the person using the balance before them cleaned up 
a&r themselves adequately and should check the atea thoroughly before using the 
balance and clean up the area if necessary to maintain safety and reduce potential 
contaminadon. 

3.1.3 Weighing chemicals and samples is potentially hazardous. The analyst should take every 
precaution to avoid contact of any of these things with the skin, eyes, or through 

Lauds Testing Laboratories, Inc. 
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inhalation. In addition, the analyst should take precautions to see that nearby analysts .or 
those using the balance afterwards are not inadvertently exposed. 

4. Oneration Procedure 

4.1 Balance Setup 

4.1.1 

4.1.2 

4.1.3 

4.1.4 Balances should be located away tiom lab traffic and doors or windows where they might 
be subjected to drafts, sharp temperature changes and physical shock. 

4.1.5 For mechanical balances, when the balance is not in use, the beam should be raised from 
the knife edges and in the lock (rest) position. 

4.1.6 

4.1.7 

4.1.8 

For all balances, nothing should be stored on the psn when the balance is not in use. 

All doors to the weighing compartment should be closed. 

Special precautions should be taken to avoid spillage of corrosive chemicals on the pan or 
inside the balance case. The interior should be kept scrupulously clean. 

4.2 Balance and Weight Calibration 

4.2.1 There are three levels of calibration; daily, weekly, and annual. 

Most of the baIances used at Laucks are of the electronic variety, although there are some 
mechanical balances. Although electronic balances tend to be somewhat more rugged 
than the mechanical variety, they are still subject to many of the same conditions which 
make the operation of all balances a critical component of their continued functioning. 

The analytical balance is a fragile and delicate instrument, the operation of which is 
subject to shock, temperature and humidity changes. Mishandling and other insults also 
account for great loss in precision and accuracy (P & A). The following precautions 
should be observed in order to maintain and prolong the life of the balance. 

Analytical balances should be mounted on a heavy, shockproof table, preferably one with _ 
a sufliciently large work surface. Although shock is less of a concern with electronic 
balances, they should still be treated with care. For virtually ah of the balances currently 
used by La&s, except for some of the less sensitive variety which have no leveling l 
bubble, the balance level should be checked frequently and adjusted as necessary. 

4.2.1 .I Daily - The daily calibration is done by the first user of the day. The user places a tare - 
weight on the balance equivalent to a tare typically used on that balance, weighs the 
daily standard (a class “S” weight typical of the weight used on that balance) and 

a _. . 

Law& Testing Laboratories, Inc. 
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records the weight in the balance record book. If the weight is outside the limits set for 
the standard, it must be brought to the attention of the area supervisor and QA. 

4.2.1.2 Weekly - The balance will be checked with a range of class S weights each week by the 
laboratory balance custodian. If a reading for a given weight exceeds the limits for that 
weight, the balance custodian will bring it to the attention of the area supervisor and 

-. QA. 

4.2.1.3 Annual - Each balance will receive ammal servicing and calibration by a qualified 
balance service representative. - 

4.2.2 The weights to be used for checking the balances are Class “S” weights or equivalent. 
The tare weight is not critical, except that it be accurately recorded. 

4.2.2.1 The Class 5” Weights - These are the primary standards for checking the accuracy of 
the balance. They must be handled with care as they are calibrated and damage to the 
weights may result in inaccurate balance calibration. These weights must only be 
touched with the forceps supplied with the weights or with the clean white gloves also 
kept with the weights. 

4.2.2.2 The class “S” weights are sent annually to a qualified weight re-certification service, 
currently Denver Instruments, although another qualified service is allowable. During 
this time the calibrations will be suspended or other Class “s” weights used (if 
available) until the calibrated weights return. In the cam of our Seattle lab, two sets of 
certified weights are in use (one normally residing at the 940 building and one at the 
921 building). Normally, these weights are used for calibrating balances in their 
respective buildings. During the annual class “S” weight checks, one set is sent to be 
calibrated and the entire Seattle facility uses the other weight set. When the tirst set is 
returned, the second is sent out and the entire Seattle office uses the tirst set until the 
second has been returned. This operation is coordinamd annually by QA. 

4.3 Responsibilities 

4.3.1 The user is to ensure the following tasks are accomplished during the time he or she uses 
the balance: 

l The balance is &g~l before use. 

l The balance is &&before use. 

l The balance is &p and !& after use. 

l All weight has been removed and the balance lock lever has been returned to the 
proper position (for mechanical balances). 

Laucks Testing Laboratories, Inc. 
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l In addition, all balances should be reset to zero when not in use. 

l a 
done. If not, he or she must complete the task 

l Aiter use, the user will insure the balance is clean and returned to the proper 
storage position. 

l The user will report any malfunction or failun of the daily check to the area 
supervisor. 

l The user wili mark and not use any balance which has failed calibrationF 

4.3.2 The balance custodian is the person assigned to perform the weekly calibration checks. 
The custodian’s duties include: 

l Performing the weekly calibration check 

l Marking any balance which has thiled the weekly check 

. Informing the area supervisor of any balance which has failed the weekly calibration 
check. 

4.3.3 The area supervisor will ensure that the following tasks are accomplished: l 
l Weekly and daily calibration checks are being performed. It is particularly important 

to ensure that if the individual assigned to perform the weekly checks (the balance 
custodian) is absent, that someone is trained and assigned to this duty. 

l That any maintenance is performed for balances which do not meet specifications. 
This may include contacting others, such as QA, to actually correct the problem. 

l ‘That any malfunctioning balance or balance which has failed calibration not he used 
until it is functioning properly. 

4.4 Daily Calibration Check 

4.4.1 e h ‘I% flrstusertousetbebalanceeachdav ooerfo is t rm the dailv calibration c eck. 

4.4.2 The user will insure he or she is familiar with the operation of the balance according to 
the manufacturer% mauual. 

4.4.3 The user will first insure that the balance level is correct by checking the balancing 
bubble and adjusting the legs of the balance as required. 

The user checks the zero of the balance. If it is off, the user will adjust it according to the - 4.4.4 
manmhctu&s manual. 

4 _. . 

Luucks Testing L&oratories, Inc. 
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4.4.5 The user will place a tare weight on the balance which is typical of weights used on that 
balance (such as an empty beaker or an empty VOA vial). The weight of the tare should 
be recorded, strictly for the record, and the balance zeroed on that weight, ifit is a 
balance capable of zeroing on the tare (all electronic balances are so equipped). The 
weight of the tare is not a controlled value but is only used to indicate the level of the tare 

_ used. 

4.4.6 A standard weight of a size commonly used on that balance must then be added and the 
weight relative to the tare recorded under the appropriate day of the week in the 
calibration logbook. He or she will also initial and date the entry (See App&lii I). The 
standard weight will be a class “s” weight or equivalent. 

4.4.7 The daily weight, after taring, must not vary from its true value by more than the 
following amounts: 

Balance cauable of weiahinn to: must not varv bv more than: 
0.1 gram a.2 g-ram 
0.01 gram io.02 gram 
0.001 gram M.002 gram 
0.0001 gram *0.0005 gram 

4.4.7.1 Example 1: 1 gram samples are typically weighed into flasks with tare weights of 100 
grams on a balance weighing to 0.0001 g. In order to perform the daily calibration 
check, a flask of about 100 grams is placed on the balance and the weight recorded. The 
balance is tared (set to zero) based on this weight. A 1.0000 gm. Class “s” weight is 
thea placed on the balance with the flask and the weight recorded. This second weight 
must read within the limits of 0.9995 gm to 1 .OOOS gm. 

4.4.7.2 Example 2: 30 gram samples are typically weighed into beakers with tare weights of 
80 grams on a balance capable of weighing to 0.01 grams. In order to perform the daily 
calibration check, a beaker weighing about 80 grams is placed on the balance and the 
weight recorded. The balance is tared (set to zero) based on this weight. A 30.0000 gm. 
Class ‘3” weight is then placed on the balance with the flask and the weight recorded 
This second weight must read within the liits of 29.98 gm to 30.02 gm. 

4.4.8 If the user cannot obtain a weight within the control limits established for the standard 
weight, he or she will bring it to the attention of the area supervisor and QA. Nothing 
requiring accurate weight should be weighed on a balance that does not meet calibration 
specifications. Any balance exceeding criteria must be clearly marked until it can be 
brought into control. 

4.4.9 An example logbook page is presented in Appendix I 

Lauckx Testing Laboratories, Inc. 
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4.5 

45.1 

45.2 

4.5.3 

4.54 

4.55 

4.5.6 

Weekly Calibration Check 

The balance custodian is the person responsible for performing the weekly calibration 
check and reporting problems to the area supervisor or QA. The custodian may be a 
different person in each area and it is the responsibility of the area supervisor to ensure 
that a capable balance custodian has been assigned to each area for which they are 
responsible. It is the responsibility of the custodian to insure that the weekly check is 
done even if they are not present, such as for vacation, etc. 

On the first day of the week, the balance custodian will perform a calibraticKcheck on 
each balance in the lab to which they are assigned. The results of these checks will be 
recorded in each balance calibration logbook. This check will be per5ormexl using the 
laboratory Class “S” weights. 

The balance custodian will locate the Class “s” weights and insure they arc clean. They 
will be returned to their proper location immediately upon completion of the calibration 
checks. 

The balance custodian will insure the balance is clean. 

The balance custodian checks the zero on the balance. If it is off, he or she will adjust it 
according to the mamrfacmrers manual. 

At a minimum, the balance custodian will weigh 3 weights over the range for which the 
balance is used. Additional weights should be used if the range used is large in order to 
span the range typically used for that balance. If a specific weight (i.e. 100 mg or 30 
grams) is the most often used on that balance, that weight should be included in the range 
of calibration. The results will be recorded to the left of the entries for the daily 
calibration check on separate lines. The custodian will also sign and &$g the entry. The 
date must include the month, day and year (See Appendix I). 

- 
a 

l 
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4.5.7 Criteria for the weights on the weekly calibration check are as follows: 

True value of weight 
+&Balance canable of weiehinp: J, <O.lOOO - 1 .OOOO 1.0000-9.99 10. - 50. >50. 
0.1 grsln inappropriate *o. 1 io.2 io.2 
g.01 gram *0.02 hO.02 io.02 nI.02 
0.001 gram ?=0.002 hO.002 iO.002 io.005 
0.0001 gram tto.0005 &0.0005 ~0.0020 3zO.0050 

4.5.8 If.the balance custodian cannot obtain a reading within the control limi$ e&blished for 
the standard weights, he or she will bring it to the attention of the area supervisor and 
QA. 

4.5.9 An example logbook page is presented in Appendix I 

4.6 Annual Calibration Check 

4.6.1 The laboratory employs a reputable outside firm to perform armual maintenance and 

e 
calibration of all of the analytical balances. The current firm is North West Instrument 
Services but any reputable vendor may be used if first approved by QA. 

5. References 

AS’TiUSmzdard Method of resting, TOP-LOADING, DIRECT READING LABORATORY 
SCALES AND BALANCES, Designation: E 898 - 82 

Luuchx Testing Laboratories, Inc. 
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APPENDIX I 

Sample Page hm a Balance Logbook 

-. 

l 
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1. Introduction and ScoDe 

1 .l Method Description 

1.1.1 This SOP provides a description of the identification aud annual calibration of 
tbcrmome-ters used for refrigerators, &eezers, and ovens and the system osed to record 
the calibrations and locations of the thermometers. 

1.1.2 This SOP also provides a description of the routine monitoring, maintenance, and 
corrective actions to be performed when cold storage units or ovens fail to meet 
control limits. 

- 

0 

2. Eauioment List 

2.1 Equipment 

l NIST Traceable Standard Thermometer with a range of at least -2oOC to at least 1 10°C. 
l High temperature grease pen 
l Erlenmeyer flask 
l ethylene glycol or equivalent solution 
l thermometers cove-ring temperamres within the operating range of the cold storage unit, 

oven, or other equipment of interest. 
0 Water 

3. Safetv ~reuwtions and Waste Disnosal 

3.1 safety Precautions 

3.1.1 Duringthecalibrationanddatarrcordingtheanalystwillbeexposedtominimsl 
safety hazards: boiling wate-r, hot ovens, and mercury filled thermometem It is 
incombent on the analyst to exercise due care and caution while executing this SOP. 
The company will provide any protective equipment or clothing needed to assure 
employee safbty. 

3.2 wasteDispal 

3.2.1 No waste is generated in tbis operation. If mercury4Iled thermometers are broken, 
however, the mercury must be collected and stored with other elemental mercmy so 
that it may either bc used in other laboratory operations or disposed. 

LQUC~Y Testing Laboratories, Inc. 
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4.1 Purcllasiig 

4.1.1 Laucks currently has several Streck Laboratories, ERTCO and VWR Brand 
thermometers for cold storage monitoring but thermometers may be purchased from 
any reputable supplier. 

4. I .2 Thermometers used for sample or standard cold storage should be accompanied by 
either an actual certiticate of calibration against a MST traceable thermometer or a 
certificate verifying that a the thermometer wss calibrated in accordauce’%ith 
standards traceable to the National Institute of Standards and Technology and does not 
vary by more than one scale division. They are immersed in a vial of ethylene glycol 
or equivalent solution to prevent &eezing and to stabilize the temperature. 

4.1.3 Thermometers used for oven temperature monitoring or for otiI;purposes need to 
cover the expected range of the unit or process to be measured. ” 

4.2 Identification 

4.2.1 Thermometers are received with an individual serial number imprinted on the 
thermometer or may be identified in any way that distinctly distinguishes them from 
any other thermometer. This may involve the laboratory marking the thermometer to 0 
distinguish it from others if it does not have a distinct serial number. The use of a 
temperature resistant grease pen may be the most suitable for this purpose but any 
mechanism may be used as long as the thermometer is distinctly identified. 

5. Calibration 

5.1 Recalibration of the standard thermometer. 

5.1.1 The MST traceable standard thermometer is recalibrated annually by sending it back 
to a manufacturer who has the capability to recalibrate thermometers to MST 
specifications. Currently, Laucks uses the EverReady Thermometer Company 
(ERTCO) for recalibration services. This vendor will re-calibrate thermometers at 
approximately the same points at which the original calibration was performed and 
will take thermometers from any vendor, as long as a copy of the original calibration 
certificate is available. 

5.1.2 Note: Microbiology MST traceable thermometers are recalibrated at the frequency 
required by the Washington State Department of Health, every 3 years. 

5.1.3 At a minimum, copies of the certificates of recalibration will be kept in QA files. - 

Laucks Tedng Laboratories, Inc. 
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5.2 Recalibration of Cold Storage and Room Temperature Thermometers 

5.2.1 

5.2.2 

5.2.3 

5.2.4 

5.2.5 

5.2.6 

5.2.7 

Refrigerator thermometers are calibrated upon receipt and annually thereafter, shortly 
after the return of the standard thermometer from its annual recalibration. When a 
thermometer has been recalibrated, a small color coded sticker is attached. The color 
code will correspond to a particular yearly calibration. Thus an observer can easily 
know his/her thermometer is currently calibrated. 

Cold storage thermometers should not be calibrated with the standard thermometer if 
the standard thermometer has just been used at high temperatures (such as_ boiling 
water solutions). Thermal expansion of the thermometer at radically different 
temperatures may result in inaccuracies. After use at high temperatures, the standard 
thermometer should be allowed to stabilize at room temperature for at least 24 hours 
before it is used for cold storage calibration. 

Refrigerator thermometers are placed in any functional retigerator which is not 
frequently opened and has adequate space and in which the temperature is between 
+2”C and +6”C. Freezer thermometers are placed in a functional freezer where the 
temperature is between -10°C and -20°C. The temperature of the refrigerator or freezer 
is not especially important except that it must be accurately recorded and should be in 
the approximate range that refrigerators or tieezers are generally be kept. Cooler 
thermometers are already immersed in a small vial of liquid. If a thermometer is not 
already in such a vial it may be placed in the same Erlenmeyer flask as the standard 
thermometer noted below. 

At the same time the standard thermometer is also placed in the cold storage unit. The 
standard thermometer is placed in the cooler in an Erlenmeyer flask of water, ethylene 
glycol or other suitable liquid that will not freeze at the temperature of the unit. 

Thermometers used for temperatures near room temperature may be calibrated in the 
BOD incubator using the same process. 

The thermometers are allowed to equilibrate at least overnight (12 hours) and the 
tempemtures read and recorded. Read the temperature of the standard thermometer 
fmt, then the individual thermometers. 

Note: Most thermometers are marked in 1“C or 2’C increments. This will require 
interpolation by the analyst to estimate intermediate temperatures. 

Temperatures are recorded on a blank hardcopy of an Excel spreadsheet along with the 
cold storage unit ID and location, the thermometer ID, and the date (See appendix A). 
The data are later transferred to the electronic version for storage and printing. The 
standard thermometer and the individual thermometer readings are recorded in the log 
and the difference is calculated and recorded to the nearest O.l”C. 

Lauds Testing Laboratories, Inc. 
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5.2.8 The differences in temperature between the standard thermometer and the individual 
thermometer are calculated and recorded in the log as the “correction factor”. The 
correction factor is calculated as the standard thermometer reading minus the 
individual thermometer reading so that by adding the resulting number to the 
individual thermometer reading will result in a ‘%om%Y’ temperature. 

5.2.9 Correction factors are also recorded on the Cold Storage Temperature logs. An 
example of one of these forms is in Appendix B. The year at the top of this form 
changes annually without invalidating tbis SOP. They are located on each cold 
storage unit which’is used for storage of environmental samples or standards. 

5.2.10 When a thermometer has been recalibrated, a small color coded sticker is attached. 
The color code will correspond to a particular yearly calibration. A similar color 
coded sticker will be attached to the original hardcopy of the annual calibration log so 
an observer (with the log) can easily know that the thermometer is currently calibrated. 
Other thermometers will be marked with tape, the calibration factor noted, and 
initialed and dated. 

5.3 Recalibration of Oven and Other Thermometers 

5.3.1 Oven and other warm temperature thermometers should not be calibrated with the 
standard thermometer if the standard thermometer has just been used at low 
temperatures (such as refrigerator or l?eezer calibrations). Thermal expansion of the 
thermometer at radically different temperatures may result in inaccuracies. After use 
at low tempemtures, the standard thermometer should be allowed to stabilize at room 
temperature for at least 24 hours before it is used for high temperature calibration. 

5.3.2 For hot temperature calibration (generally used at temperatures too hot to touch), 
thermometers are calibrated in a boiling water bath. The standard and individual 
thermometers are inserted into a beaker of boiling water up to the immersion line. The 
thermometers will read a temperature slightly above 100°C if the bulbs of the 
thermometers are resting directly on the bottom of the beaker while the hotplate is in a 
heating mode. The thermometers are allowed to equilibrate for four-live. minutqs and 
the temperatures read to the nesrest 1°C. Temperatures are recorded in an Excel 
spreadsheet along with the oven ID (if it WBS an oven thermometer), the thermometer 
ID, and the date (See appendix A). 

5.3.3 The differences in temperature between the standard thermometer and the individual 
thermometer are calculated and recorded in the log as the “correction factor”. 
correction factor is calculated as the standard thermometer reading minus the 
individual thermometer reading so that by adding the resulting number to the 
individual thermometer reading will result in a ‘correct” temperature. 

The 

- 

_. 

- 

l 
Lauds Testing Laboratories, Inc. 



l 

SOP No: LTL.-1006 
Revision: 3 
Date: 12/21/99 
Page: 7of17 
Replaces: 2 

5.3.4 Correction factors may be written on the thermometer or on the onit with which that 
thermometer is used. 

5.3.5 When a thermometer has been recalibrated, a small color coded sticker is attached. 
The color code till correspond to a particular yearly calibration. A similar color 
coded sticker will be attached to the original hardcopy of the armual calibration log so 
an observer (with the log) can easily know that the thermometer is currently calibrated. 
Other thermometers will be marked with tape, the calibration factor noted, and 
initialed and dated. 

.- 
5.4 Recalibration of the Infrared Thermometer 

5.4.1 The standard thermometer is placed in a glass Erlemneyer flask filled with water in a 
cold storage unit at least overnight (12 hours). 

5.4.2 The infrared thermometer is used to measure the temperature of the flask while it 
contains the standard thermometer. 

5.4.3 The emissivity of the IR thermometer is set at the level determined in the previous 
calibration (if any). It should read the same temperature as the standard thermometer. 
If it doesn’t, the emissivity is adjusted until the standard thermometer and the IR 
thermometer agree as closely as possible. 

5.4.4 This emissivity setting, the calibration date and the person who performed the 
calibration are recorded on a label which is attached to the thermometer. Analysts 
subsequently using the thermometer most measure against a glass container and use 
the emissivity setting noted on the IR thermometer in order to get an accurate 
temperature measurement. 

5.4.5 The appropriate information is also recorded on the Excel spreadsheet used for the 
other calibrations. 

5.5 Daily Calibration Check of the Infrared Thermometer 

5.5.1 Outside of its regular calibration against the NIST traceable thermometer, the b&red 
thermometer is checked daily at 4°C f 2°C against a regular glass-column 
thermom&, which itself has been calibrated as previously discussed. 

5.5.2 The regular thermometer is stored in the 940 walk-in (WOl) in water in au Erlemneyer 
flask. The i&ared thermometer is checked against the side of the Erlenmeyer. The 
i&ared thermometer should agree with the regular thermometer (corrected to the 
NIST thermometer) within i2”C or the discrepancy forther investigated. 

5.5.3 Most often, a discrepancy may be corrected by cleaning the surface of the Erlenmeyer 
and re-taking the measurement or by replacing the IR thermometer’s batteries. The 

0 
latter or any other action most be recorded on the calibration logsheet. If discrepancies 
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persist but are consistent, it may just be necessary to fully recalibrate the infrared 
thermometer and adjust the approved emissivity setting. This should be coordinated 
with QA. 

6. Monitor& Remonsibilities 

6.1 . . Use Of Calibration Logs For Cold Storage Monitoring 

6.1.1 

6.1.2 

6.1.3 

6.1.4 

6.1.5 

6.1.6 

At the time of annual calibration of the individual thermometers, the correction factor 
is written in the space provided on the form by QA. This correction factor (as noted) 
is calculated such that adding the value results in a temperature corrected to the 
standard thermometer. This correction factor may be positive or negative depending 
upon whether the specific individual thermometer read low or high when compared to 
the standard thermometer. 

It is not the intent of this SOP to discuss how individuals whose responsibility it is to 
monitor cold storage units are. assigned. It is the responsibility of departmental 
supervisors to ensure that this activity is occurring in their areas. 

Tbe person monitoring each cold storage unit will add the correction factor to the 
value read on the thermometer when recording the temperature. The corrected 
temperature is reported to the nearest 0.1 “C. As noted previously, temperatures are a 
estimated between thermometer marks, 

The person monitoring each cold storage unit will also check the thermometer to make 
sure their are no breaks in the column. 

It is the responsibility of the person monitoring the particular unit to take corrective 
action as noted in tbis SOP and on the monitoring form or to see that corrective action 
is initiated by informing a supervisor. Any corrective actions (including simple 
adjustments of the cold storage unit thermostat) mult be noted on the Cold Storage 
Temperature Log (Appendix B). 

The calibration forms change quarterly, when new cold storage units are put on-line, 
or when unforeseen circumstances occur which call for a new form. The individual 
charged with monitoring the cold storage unit will transfer the cold storage ID, the 
cold storage unit location, the thermometer ID, and the correction factor to the ne.w 
form. That person will also turn in the completed log to QA for permanent storage. 

6.2 Monitoring Ovens And Other Devices 

6.2.1 When oven thermometers am calibrated, QA will mark the oven with the thermometer 
ID and the correction factor. Log sheets are generally not used for ovens. It is the - 
responsibility of any analyst using an oven to apply the correction factor when 
recording temperatures on data sheets. l 
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6.2.2 In other cases where thermometers are calibrated, the correction factor will be kept 
with the thermometer or written dinxtly on the thermometer (generally with a piece of 
tape). Again it is the responsibility of the analyst to apply the correction factor when 
recordiig temperatures on data sheets. 

7.1 Thermometer Criteria 

7.1.1 Thermometers should not vary by more than i5OC from the standard thermometer 
reading, even though a correction factor is applied. This criterion does not apply to the 
in&red thermometer. 

7.1.2 There should be no observable breaks in the column of any thermometer at any time 
during calibration or routine use. 

7.2 Thermometer Corrective Actions 

7.2.1 Thermometers with a break in the column must be immediately removed i?om use and 
either repaired or replaced. 

7.2.2 Thermometers which read more than l 5’C from the standard thermometer reading 
must not be used. If they cannot be repaired or (if new) returned to the vendor, they 
should be disposed or clearly marked and only used for non-critical tasks. They 
should not be used for the storage or analysis of environmental samples or others 
where temperature is a critical factor. 

7.3 Cold Storage Criteria 

7.3.1 Refrigeration units should be in the tempemture range of 4oC f 2oC. All freezers must 
be c-1oT. 

7.4 Cold Storage Corrective Actions 

7.4.1 See Appendix B for an example Cold Storage Tempemture Log. This log also 
contains the appropriate corrective actions in an abbreviated form. 

7.4.1.1 If at all possible, actions should be taken bcfon a unit exceeds temperature criteria 
so that samples or standards are not inadvertently stored outside the required limits 
for any significant length of time. This alleviates the far more onerous tasks of re- 
preparing standards or contacting clients for samples stored out-of-specifications. 

7.4.2 Adjust the thermostat of the cold storage unit if necessary. 

Lads Testing Laboratories, Inc. 
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7.4.3 

7.4.4 

7.4.5 

7.4.6 

7.4.7 

Defrost the cold storage unit if necessary. This may be done prior to adjusting de 
thermostat if there is severe icing of the unit and it is obvious that this is the cause of 
the temperature deviation. 

If the above fail to correct the problem, contact the laboratory maintenance personnel, 
the departmental supervisor or QA to arrange for repair. 

If it is determined that professional servicing is required this may be arranged upon 
direction of one of these individuals or another senior supervisor. If professional 
maintenance does not correct the problem, the unit may need to be replaced, again at 
management discretion. 

- 

Samples must not be stored at inappropriate temperatums. If the problem is not 
quickly solved, samples or standards must be transferred to another cold storage unit. 
If it is determined that samples were stored at inappropriate temperatures for an 
extended period, it may be necessary to contact clients to determine the course of 
action they would lie us to take regarding their analyses. This should be coordinated 
with QA and project management. Standards which have been inappropriately stored 
will generally require disposal, generally at the discretion of QA and/or department 
managers. 

Any corrective actions (including simple adjustments) murt be noted on the Cold 
Storage Temperature Log (Appendix B). 0 
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Appendix I 

Example Calibration Spreadsheet 

Luucks Testing Laboratories, Inc. 



Lauclm Tating Latmnkhs 
llwnwmtar Calibmlions 

1999 

kWRl37OF 1 5 OWl9/1999 101.2 101.2 0.0 

back watdath (ASTM 1 F) WVR 02429 os/16/1999 101.2 211.5 F 2.7 F 

fmnt wamlbam vwR6lW6-046 owl6m99 101.2 97.2 4.0 

vwRl3OOumcmom) SPER 9ci. 105 0611611999 101 102 -1.0 



Napco Oven’ SPER Sci. owwQQQ 101.2 100.5 0.7 
Digestion Ames 1 Poly*ciencu USA owl6mQ3 IOU.6 103 -2.2 
WVPASTM9F 09107 cem/lQ93 100.6 - 216F (-2.6 F) 



SOP No: LTL-1006 
Revision: 3 
Date: 12121199 - 
Page: 14 of 17 
Replaces: 2 0 

Appendix II 

Example Cold Storage Temperatire Log 

a 



0 Cold Storage 
a 

ierature Log 
Laucks Testi uoratories, Inc. 

Cold Storage ID #: Thqrmometer ID: 
Location: Year2000 .- Correction Factor (add this number when recording the thermometer reading): “C 
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Appendix III 
- 

Example Infrared Thermometer Daily Check Log 

Louch Testing Laboratories, Inc. 



l Infrared Therm0 
Alol 

3aily Check Log 
Lnucks Testi a4ratories, Inc. 

Thermometer ID: Horiba 226099 Checked against standard glass thermometer: BCR 2 
Location: Samole Receiving Yew2000 .- Emissivity Setting: 82 

Month: Month: 
Ghw IR Glass 

Thermometer Thermometer Thermometer 
Day Time Temp. CC!) Temp. CC) Initials Actions Time 

I 
Temp. (“C) 

I 

I I I I I I 
18 1 
19 I I I I I 1 I 
50 
21 
22 
23 
14 
15 1 I I I I I 
26 I I 

29 
30 
31 

Record Time md Tempaume in tbe pm~u blocks md initial the mtty each day of wmul lrbonlory operation. 
IfIRthemmeterucadsiZ2%oflhc-dcu-, Eorncavc dm must be Idun. conecli”c a&m includcr 

l . 

Actions 
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1, Introdurtion and SCOY. 

1.1 Introduction 

1.1.1 The maintenance of instrument logbooks is essential to monitoring instrument 
performance and throughput and in tracking analyses. It is also important to confirming 
instrument performance at the time of specific analyses and in monitoring ongoing or 
periodic performance degradation and the steps taken to correct or prevent such 
occurrences. Several systems are in place at Laucks, the differences being primarily 
dependent on the specific insment and analysis types. This SOP will discuss what is 
expected in each. 

1.2 Scope 

1.2.1 This SOP primarily addresses instrument run log maintenance. maintenance manuals and 
other logs not addressed in other SOPS. Standards log, for instance. are discussed in the 
standards SOP, LTL-1013. Analytical balance logs are discussed in that SOP. LTL-1005. 
Cold storage logs are discussed in LTL-1006. Control and monitoring of logbooks and 
general items pertinent to all logbooks is discussed in Laucks SOP LTL-1019. 

1.3 Definition of Terms 

13.1 Logbook - Any bound or unbound document that forms a record of activities and 
pertinent data regarding an activity including but not limited to maintenance logs. 
standards logs, reagent chemical logsI analysis logs including instrument outputs 
(computer generated or strip chart recordings), balance and temperature logs. or any other 
regularly maintained record of activity. 

LEauioment 

2.1 Equipment 

2.1.1 maintenance logbook. analytical run logbook (where appropriate) or other applicable 
logbook 

2.1.2 pen (pencil is NOT allowed) 

LOoeration 

3.1 All Logbooks 

3.1.1 All logbook.- should be numbered and controlled according to procedures outlined in 
Laucks SOP LTL-1019. It is the analysts responsibility before initiating any new 
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logbook to ensure that the logbook has been identified and given a logbook number by 
QA. See LTL-1019 for further detail. 

3.1.2 NOTE: All errors in all logbooks must be altered by a single-line crossout which must 
also be initialed and &ted. No erasures, overwriting, white-out or multiple-line crossouts 
(blacking out) are acceptable. 

3.1.3 NOTE: Empty space in logbooks must be lined out (preferably with a Z for large-blocks 
of empty. space). This mark. as with error correction. should be initialed and dated. 

3.2 Maintenance Manuals 

3.2.1 All instruments at Laucks from GC or GUMS systems to ICPs, AAs. 
spectrophotometers, ion chromatographs, etc. have instrument maintenance manuals 
associated with the specific instrument. 

3.2.2 Maintenance manuals are bound notebooks with the specific instrument and. if 
appropriate where multiple similar instruments are involved, instrument names or - 
numbers printed on the outside cover. If there are multiple books for an instrument, 
which may be the case for instruments which have been in service for a long time, 
especially if they have required e.xtensive, ongoing maintenance. the notebooks should be 
clearly numbered on the cover as #l, #2, etc. 

3.2.3 As a general rule,.loose leafor j-ring bound notebooks are not acceptable. The exception 
to this rule is for maintaining copies of professional service call paperwork or if specific 
forms have been created for monitoring maintenance activities. Such paperwork must be 
dated. Note of the service should still be made in the bound notebook associated with 
that instrument and the identifying number on the service log noted in the maintenance 
manual. 

3.2.4 With a few basic rules, these maintenance manuals are free-form with no specific format 
but MUST include any and ail maintenance associated with the particular instrument. 

3.2.4.1 Each entry should be INITIALED by the person making the entry. 

3.2.4.2 The maintenance manual must contain the DATE any service or maintenance was 
performed on the instrument and exactly WHAT that operation was. This includes 
everything from changing a part to cleaning an instrument orifice or changing a 
chromatographic column or instrument tubing. It should include everything from the 
simplest maintenance -o the most complex, including any professional service cdl~. 

-‘I 
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2.2.4.3 Where maintenance is routine, some books use codes for the most common service 
operations, These codes must be clearly defined either on the front, inside cover of the 
maintenance manual or on the first page. If there are multiple books, these codes must be 
so defined in EACH book. 

3.2.5 If the maintenance was performed because of a specific problem (not just routine, 
ongoing maintenance) the problem should be described in at least one ermy in the 
maintenance book as well as the work performed at any one time, and the outcome of that 
maintenance, that is whether or not it was successful or what occurred when the work was 
performed. 

3.2.6 In order to aid in monitoring instrument performance changes. service or equipment 
changes may also be noted in instrument run logs. However. this information is 
supplementary. ALL maintenance must be recorded in the maintenance manual. 

3.3 Instrument Run-Logs 

33.1 Instrument run-logs come in hvo essentially different forms. with variations depending 

9 
upon the specific instrument. In any form, a copy of the daily run log must accompany 
the data from each laboratory workorder for any samples associated with that sequence. 

3.3.2 GC. GUMS. HPLC, GPC and other run-logs are in bound, pre-printed. sequentially 
page-numbered books. They are identified by the specific instrument type and, if 
appropriate where multiple similar instruments are involved. instrument names or 
numbers printed on the outside cover. If there are multiple books for an instrument. 
which will be the case for instruments which have been in service for very long, the 
notebooks should be clearly numbered on the cover as #l, #2, etc. 

3.2.2.1 Run logs must identify the method being run either at the top of the page, or if more than 
one method is being used for any sequence, clearly marked by the sample entry. It is 
recognized that it is in some cases possible to use different methods, which may only be 
different in the way a calibration is interpreted or validated. It may even be that two 
methods are essentially identical. However, in these instances, the logsheet should 
clearly indicate for which method a particular sample is being analyzed. 

3 3.7 3 . -.- Instrument run-logs should include places to record all relevant sample and data file IDS, 
performance criteria, sample type and size, additional comments pertinent to the specific 
analyses. and analyst initials. All appropriate information must be filled out and the page 
dated. Examples of current logbook forms (at the time of this v&-&g) are located in 
Appendices I (GUMS), II (GC and HPLC), and III (GPC). These forms should be 
considered examples and not as the only forms used by Laucks for this purpose. These 
forms may change with approval of the department manager and QA. Although this SOP 
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will not then be considered invalid, new example forms should be incorporated into the 
next revision. 

3.3.3 In addition to the appropriate header information for each analytical GC, GUMS, HPLC, 
GPC or other run, all of the pertinent information should be filled out for each injection. 

3.3.4 The standards, samples, calibration checks, reference materials, QC samples, etc. should 
be listedin&&lha$I&t~analvred. 

3.3.5 Logbook information should be either completely tilled out, or a logbook designed to 
incorporate all of the pertinent elements for that analysis so that all fields are filled in. 
Logbooks should contain all of the necessaty information to track what analyses 
occurred, the processing order, and critical run parameters (such as what GC column was 
in use). 

3.3.6 No empty space should be left between daily logbook entries. The end of the analytical 
sequence should be clearly marked and empty space on the page crossed out. the accepted 
practice being with a “Z” which covers the entire space being crossed out. This “Z” 
should be initialed and dated by the analyst making it. 

3.3. 7 The other type of run-log typically in use is the individual, loose-leaf instrument run-log 
printout. Where the instruments themselves don’t produce such printouts, handwritten 
run-logs are produced by the analyst. These are the log types typically in use in the 
lnorganics area of the laboratory. 

3.3.8 A copy of the run-log is included with each data packet associated with that run. 

3.3. 9 As with the bound book format, the samples, standards, calibration checks, reference 
materials, etc. should be identified and listed TN ORDER. 

3.3.10 Information critical to identifying the analytical run (date, enalyst, analysis type) must be 
included in the header information. If multiple analytical runs were made in one day. 
they must be identified as run ;Yl, run #2. etc. If the instrument is capable of time- 
stamping run data, this option should be utilized, although it need not be included in the 
run-log itself. 

3.3.11 Where possible laboratory practice is to maintain ongoing run-logs for inorganic 
instrumentation. The daily run-logs are included with all data. Records which do not 
lend themselves to being kept in a pre-printed bound logbook may be collected in a j-ring 
binder in an organized format but not unbound or loose-leaf. After sufficient logs have 
been collected, they should be bound with the laboratory comb binder. These logs should 
be given QA logbook IDS as described in Laucks SOP LTL-1019. -1 

1 
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3.4 Other Logbooks 

3.4.1 The same general principals used for the above logbooks apply to any other logbook, 
unless otherwise defined in a specific SOP. 

3.4.1.1 Entries should be initialed and &ted. 

3.4.1.2 Empty space between entries should be minimized 

3.4.1.3 Errors and empty spaces should be properly crossed out, initialed and dated. 
.- 

3.4.1.4 Pages are preferably sequentially numbered but if this is not practical, at least dated 
and/or time stamped. 

3.4.1.5 The logbook should identify the operation being monitored. 

3.4.1.6 The pages in the logbook should contain all appropriate information needed to identify 
the activity and all applicable spaces should be completely filled out. 

3.4.1.7 The logbook should be given a QA ID number as described in LTL-10 19. 

Lauds Testing Laboratories. Inc. 
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1.1 Purpose 

1.1.1 The purpose of this SOP is to establish a system to identify, document and resolve out-of- 
coni~ol events. 

1.2 scope 

1.2.1 AII out-of-control event may be recognized by any member of Laucks. When they occur, 
the analyst, supervisor and Quality Assumnce work jointly to solve and correct the 
problem. Out-of-conool events are documented using au Out-of-Control-Event form or a 
Corrective Action form, or in a few selected instances, on a logsheet with space 
specifically for such actions. Corrective action resulting fkom an audit is also dealt with 
using its own Audit Response form but this action is elucidated in an SOP specific to that 
process. 

2.1 This section defines terms and acronyms as they are used in this SOP. 

2.1.1 Corrective Action: Action taken by an individual(s) to correct a problem as evidenced 
by either the failure of QC criteria or a more general problem which could affect 
performance of an analysis, the quality of service or other activity undertaken by the 
laboratory. 

2.1.2 Out-of-control event: Any occurrence or condition failing to meet Laucks QC 
criteria or has the potential to impact data quality. 

2.1.3 QAIQC: Quality Assurance/Quality Conuol 

2.1.4 Reagent blank: a measured volume of reagents used in a method. 
* 

2.1.5 Method blank: a reagent blank that undergoes a preparation (digestion, extraction, 
distillation, etc.) step prior to analysis. 

2.1.6 RPD: Relative Percent Difference 

2.1.7 LCS: Laboratory Control Sample 

Lauckc Tesring Laboratories. Inc. 
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3.1 Identifying an Out-Of-Conuol Event 

3.1.1 Tlte following is a jist of examples of out-of-comrol events. This is not a complete list of 
all possible out-of-control events and many of those listed may be different for different 
methods. Specific criteria are given in analytical SOPS or in other QA documents. If 
there is doubt about whether a situation is out-of-controI and must be responded to, 
consult with Quality Assurance. 

3.1.1.1 GC/Ms . mstrument tune criteria f+lmg to meet criteria 

3.1.1.2 Initial calibration linearity, depending upon the method used for calibration, 
correlation coefficient co.995 (co.990 for some fuels analyses) or percent RSD 
failing to meet method specifications. 

3.1.1.3 Daily and continuing calibration verification or calibration blanks outside 
acceptable ranges as defined in their respective SOPS. 

3.1.1.4 NOTE:Ifanyoftheaboveinstances(3.1.1.1-3.1.1.3)occurs,analysisis 
stopped. No sample analysis can occur until the event is back in control. A 
corrective action form does not need to be filled out for these instances if 
identified at the analyst level and corrected before any data are affected. 

3.1.1.5 Matrix spike, surrogate spike or blank spike recoveries outside acceptable 
ranges. 

- I 

3.1 .I .6 Unacceptable RPD value for MS/MSD or duplicate samples. 

3.1.1.7 Unacceptable values for LCs’s and QC samples. 

3.1.1.8 A reagent blank containing a target analyte greater than the method reporting 
limit. 

3.1 .I .9 A method blank containing interference or a target analyte at a concentration 
greater than or equal to the method m limit. 

3.1.1.10 Note: Samples which contain target analyte levels which are greater than 20 
times the blank or which contain none of the offending anaIyte may be 
considered acceptable. - 

Lads Testing Laboratories, Inc. 
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3.1 .l . 11 A sample received, prepared or analyzed past holding time. 

3.1.1.12 A sample depleted before all required analyses are completed. 

3.1.1.13 An em blown down to dryness, spilled or otherwise compromised. 

3.1.1.14 Contaminated reagents and glassware. 

3.1.1.15 Equipment malfunction or instroment failure, such as cold storage unit 
temperature outside acceptable ranges and the loss of data acquisition. 

3. I. I. 16 Record keeping omissions, errors, and deviations from the record keeping 
standard operating procedures ate also out-of-control situations 

3.2 Responding to an Out-Of-Control Event 

3.2.1 When an out-of-control event is recognized, each individual involved with the analysis in 
question has an interactive role and responsibility, these are as follows: 

3.2.2 Analyst: 

3.2.2.1 Must be able to recognize QC failure and immediately take the proper action or, 
if unsure of the appropriate response, notify the supervisor and work with the 
supervisor and Quality Assurance to solve the problem; also maintains QC 
CllZUtS. 

3.2.2.2 The aaalyst is also responsible for performing the following steps to correct the 
problem: 

3.2.2.3 Examine all calculations for correctness 

3.2.2.4 Examine bench sheets for conectness 

3.2.2.5 Check instrumentation and operating conditions to preclude the possibility of 
mahQnctioa5 or operator emx 

3.2.2.6 Verify integrity of spiking solution, laboratory control sample, or calibration 
standard 

3.2.2.7 Reanalyze the sample 

Lauck Testing Laborarories. Inc. 
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3.2.2.8 Take other actions as hoted in the specsc analytical SOP. 

3.2.2.9 If these steps do not yield acceptable results, consult the supervisor. 

3.2.3 Supervisor: 

3.2.3.1 Must review ail analytical and QC data for reasonableness, accuracy and clerical 
errors; also responsible for QC chans. Some of the above duties may be 
assigned to others, with supervisory oversighS if those others have been nained 
to observe the conditions which would initiate further investigation. 

3.2.32 In an out-of-control event, the supervisor works with the analyst and Quality 
Assurance to solve the problem and prevents the repotig of suspect data by 
stopping work on the analysis in question and insuring that all results that are 
suspect are repeated, if possible, after the source of the error is determined and 
remedied. 

g.t.3.3 If corrective actions do not yield results which meet specifications, it may be 
determined that suf%icient action has been taken. The supervisor and QA will - 
approve of such decisions and if it is determined that the data quality could be 1 
impacted, the supervisor will ensure that appropriate comments are reponed 
with the data to the client. 

3.2.4 Quality Assurance: 

3.2.4.1 The Quality Assurance Officer or designee will work with supervisory personnel 
and/or analysts to solve out-of-control situations which are not routindy 
corrected at the bench. 

3.2.42 In the event that an out-of-control situation occurs that is unnoticed at the bench 
or supervisory level, such as performance failure on a blind QC sample, Quality 
Assurance will notify the supervisor, .help identify and solve the problem where 
applicable, insure the work is stopped on the analysis and no suspect data is 
reported. 

3.2.4.3 Finally the Quality Ace Officer or designee must review and approve all 
cotrective action repot which cannot be resolved. If corrective actions do not 
yield results which meat specifications, it may be determined that sufIicient 
action has been takm. The supervisor and QA will approve of such decisions. 

-1 
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3.2.4.4 If it is determined that the data quality could be impacted, the supervisor will 
ensure that appropriate comments are reported with the data to the client and QA 
wilI review said comments. 

3.2.5 Project Manager: 

3.2.5.1 The Project Manager is responsible for notifying the client of out-of-conuol 
events, such as missed holding times, raised reporting limits, matrix 
interferences, etc. which cannot be resolved without potential impact on either 
the data quality, the agreed upon or routinely reported results, or the timely and 
expected delivery date. It is not necessary to contact the client for events which 
are correctable and do not impact the final data quality, holding times or tum- 
around unless specifically requested by the client. 

3.3 Comctive Actions 

3.3.1 Appropriate corrective action depends on the type of analysis, the extent of the 
discrepancy, and whether the event is determinant or not. The corrective action to be 
taken for analytical QC failures is usually described in the specific analytical method but 
may also be determined by either the supervisor, Quality Assurance Officer, or by both in 
conference, if necessary. 

3.3.1.1 Some items may not necessitate direct intervention of QA where standard 
practices are in place for some events, where the SOP or project or program 
QAP itself dictates the corrective action and where the action taken is the most 
conservative response practical. These types of events may be considered to 
have automatic QA approval and may not even require the completion of any 
related out-of-control event forms. 

3.3.2 A corrective action can be as extensive as replacing a complete lot of contaminated 
extraction solvent, re-exuacting and re-analyzing a complete batch of samples, due to 
reagent blank contamination; or as simple as recalculating a series of results because a 
wrong dilution factor was applied. Again, the appropriate corrective action must be 
determined on a case by case basis. 

3.3.3 Data cannot be released until the system is in control or the QC failure can be attributed 
to a cause other than method performance. In the event the out-of-control event is due to 
matrix problems in the sample, and the system remained out of control, the data is 
Sagged and supporting documentation is released to the client. 

Lauckc Testing Laboratories. Inc. 
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3.3.4 Corrective actions are considered adequate when the problem has been resolved and data 
can be reported or other actions taken tIom an in-conuoI condition. Alternativeiy, it may 
be determined that the action taken was, as a minimum, all that was required by the 
method or that no further action was reasonable or possible tbat would improve the data. 
In these cases, the final decision must be approved by the supervisor and QA. 

3.4 Documenting an Out-Of-Control Event 

3.4.1 This is accomplished by completing one of the following 
l A Corrective Action (CA) Form (See Appendix 1) 
. A QC-DB Report Form (for Inorganics analytical QC only, see Appendix 2) 
. An Out-Of-Control Event (OOCE) Form (lab use only, see Appendix 3) 
. A Sample Receipt Form (for sample receipt events, see Appendix 4) 
. An Audit Finding Report Fotm (QA use only, not shown here, see audit SOP) 
l or logged onto a form which itself includes corrective actions (example, Cold Storage 

Logsheet, see Appendix 5). 

3.4.2 CA forms are general and are for documenting corrective action taken to correct problems 
not associated with a particular analytical event. 

-1 
3.4.3 Out-Of-Control Event (OOCE) Forms are filled out by &&&al laboratory stafFonly 

and are designed for documenting analytical QC failures and associated corrective 
actions. Where other forms, such as the Inorganics QC DB Report Form, are used to 
document that the QC pammeters were checked, any fa&es of QC and the decision to 
perform corrective action or continue data processing must be documented on the OOCE 
form. The checklist may then be attached to the OOCE form for Enal dam submission. 

Note: It is not necessary for analytical staff to document actions which were taken 
prior to processing samples or which do not affect reported data. 

3.4.4 Audit Finding Reports are responded to by the assigned individual and signed off by QA 
or a designated individual (see the audit SOP). 

3.4.5 All OOCE and Corrective Action Forms shall be filled in completely by the person 
observing the event. Actions taken may be tilled in by either the initiating person or the 
person actually perfotming the corrective action. The descriptions of the event and any 
corrective actions taken should be detailed and specific. The OOCE form provides check 
boxes for most analytical events. 

Note: Holding time violations due to laboratory error are annotated on the OOCE L q 
form. Holding time violations occurring due to receipt of samples beyond the 
criteria are documented on the sample receipt form only. I ’ 
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3.4.6 Ifbe corrective action taken and annotated on the OOCE Form resolves the problem and 
dews data to be reported which is in control, the action is complete and only needs to be 
signed by the individual taking action and the individual initiating the action. 

3.4.7 If the corrective action takm and annotated on the OOCE Form does not resolve the 
event and it is determined that no fiutber action can or will be taken, the form must be 
signed by the analyst, supervisor, and QA. 

3.4.8 Otiginals of all OOCE forms must be turned into QA. Copies must be included in each 
SDG or workorder in validatable packages and in the 6rst workorder in the “samples 
affected” column for non-validatable data packages. 

3.4.9 Any comctive actions t&m which could either impact data directly, help to explain 
analytical decisions that were made in order to resolve analytical discrepancies, or which 
would help in the interpretation of the fmal data package must also be nanated in the final 
report. OOCE forms must be turned in with the data and the supervisor creating the 
narrative comment for that area will comment on any decisions resulting &om failed QC 
which could impact data validity or interpretation. 

Lauds Tesring Laboratories, inc. 
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OUT OF CONTR,‘, EVENT FORM 

Date Rccogoizcd: 
Dale Occurred: 
Method: 
Initialed By: 
Analyst: 

Type of Event (check all rhof apply) 

IO IIPLC 

_ Ilolding time missed (&scribe below) 
_ Blank 2 MDL RL- CRQIDL- 
_ Spike Recovcrzdo not meet criteria 
_ Duplicate RPDs do nol meet criteria 
_ MS/MSD Rcsulls do nol mecl crileria _ %Rcc _ RPD 
_ BSIBSD Results do not meet crileria _ %Rec _ RPD 
_ Analytical Spike recoveries do not meet criteria 
_ Slandard Additions do not meet crheria 
_ LCS o( Blank Spike Recoveries do nol meet criteria 
_ Surrogate Recoveries do no1 meet criteria 
_ Calibration Con. Coellicienl does not meet criteria 
_ Calibralion VeriRcslion does not mcel criteria _ lnil _ Conl. 

_ Recovery i Relention lime _ %D 
_ Tonin(l fails crilcria 
_ ISTD fails crilerir 
_ Calcolali~ransctiplion error 
_ Other (explain) 

Corrective Acllon: (check all rhd app/y) 

Cl GUMS ABN 

0 GC non-VOA 

0 WCI Chemistry 
0 Extraclions 
Cl Data Management 

Repeal Calibration 
1 Made new standards 
_ Reanalyzed, Dale: 
_ Sample(s) RedigesletVReexlracled Dale: 
_ Rcsul~s Recalculated 
_ Cleaned System 
_ Ran Standard Additions 
_ Nolilied Client 
_ Other (Please explain) 

Check One: Nollfied: 

_ Original Resells Reporied -QA 

_ Rerun Results Repotled _ Clieol Servicer 

Action taken By: 
_ Oul of Conlrol Event Corrected By: 

Dale: Reviewed by Initialor: Dale: 

_ Corrective Actions Nol Soccessfol (signatures required) 

Analyst: 
Supervisor: 

Dale: 
Dale: 
r, . . 
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1.1 Dcsniption 

1.1.1 This SOP provides a description of how blind spikes ere generated, what types of 
analyses are monitored, how results are evaluated and how Laucks handles out of 
specification events. 

1.1.2 Materials may be &om a muhitude of sources. The analyst will most often be aware that 
the sample is a blind spike but in no case should the analyst know me “true” value of the 
submined sample. On occasion, at the dismetion of QA, a double blind sample may be 
submitted (one which the analyst does not know is an evaluation sample). 

1.1.3 This method is restricted to use by, or under the super&ion of analysts experienced in 
the technique described. Each analyst perfotming this method must have demonsuated 
the ability to perform the described analysis. 

1.2 Definition of Terms 

1.2.1 Bliid Spike - A proficiency sample which may or may not be known as such by the 
analyst but which contains a target analyte with a value which is not known. 

1.2.2 Double-Blind Spike - A proficiency sample which is submitted to the analyst in such a 
way that it is thought to be a routine sample and which contains an unknown amount of 
target allalytc. 

2.1 Equipment 

2.1 .I Pipets. flasks, containers etcz!necessary to prepare spikes for submission. 

2.2 Reagents 

22.1 . Deionized water, metbylene chloride and other solvents or preservatives that may be 
required to prepare spikes. Some samples may be prepamd by outside sources and only 
need to be submitted to the analyst. 

. 
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3.1 safety Precautions 

3.1.1 AlI stsndards, samples and sample solutions should be handled as if they am hazardous 
substances. Dming the preparation of blind spikes, the analyst will be exposed to a 
variety of magent chemicals and solvents. In addirios preservatives contained in both 
rcfermcc materials and in sample bottles may pose health hazards. The health effects of 
these various chemicals may be ascertained by reading the appropriate material safety 
data sheets (h4SDS). It is incumbent on the analyst to exercise due cart and caution 
while executing this SOP. The company will provide any protective equipment or 
clothing needed to assure anployec safery. 

3.12 Many solvents also pose a ftrc hazard and should be treated with proper precaution. 

3.2 Waste Disposal 

3.2.1 Waste solvents are disposed in the appropriate waste solvent container. 

3 23 No more blind spike material is used than is necessary for submittal of the sample so ti - 
it will not present a disposal hazard. 

3.2.3 Waste segregation and disposal from the point of collection is further covered in the 
Lauds SOP on haZardOu5 waster disposal. 

4.1 sources 

4.1.1 Materials may be WS, WP mother materials kom an external performance cvahwtion. 
~hhcugh these are not generated directly by the laboratory, they are blind samples in that 
tic expected values and in many cases the constituents themselves are not known to the 
aalyst bcforchand. 

4.12 Stadd mat&Is may be purchased from a vendor, such as Environmental Resource 
Associates (ERA), Analytical Products Group (APG). SPEX, Rest& Supclco or any . 
other reputable vendor. 

4.1.3 Materials may be purchased either as Perfotmance Evaluation samples (values unknown 
to the laboratory), refcrmce materials (values known to the laboratory), or as smndard 
matcrisIs (vahcs known to the kbomtory). They may also be made up by supwkny - 
QA s&f from materi& of known content In any instance, the value of the componcn, 
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will be unknown to the analyst performing the analysis until completion of the 
evallk9tiOll. 

4.2 stolagc 

4.2.1 Materids arc stored as recommended by the maoufacmmr, most often at a tempcmrore of 
4X + 2% Metals will generally be stored in dilute nitric acid and need not be 
refigerated. 

5.1 Requirements and Scheduling 

5.1.1 

> 

5.1.2 

5.1.3 

5.1.4 

5.1.5 

‘&CSC requirements may be program and/or method-specific. Laucks specific training 
requiremenu and documentation are discus& in other SOPS and in the QA Plan. This 
SOP is intended primarily to document the pra~ti~~~ and ~al~tion of mults and not to 
dictate the specific analyst requirements. 

Irdtialiy (as part of being considered able to independently perform an analysis), an 
analyst may be required to analyze a single blind Performance Evaluation (PE) sample. 
The analyst must process the samples independently, without direction or assistance in 
order to be considered proficient. 

On an ongoing basis, at least annually. an analyst may also be required to demonstrate 
continuing performance by analyzing a single blind PE sample. 

PE results may also be used as a supplement to a method vetification process in order to 
verify the laboratory’s ability to perform a method. 

These PE samples may be 6%m a perfotmance evaluation study, such as an EPA Water 
Poiiution (WP) or Water Supply (WS) study, an independent vendor PE, such as 
Enviroomentai Resource Associates (ERA) or Analytical Products Group (APG), or it 
may be prepared by an area supervisor !i-om a known material. Blind PE samples will 
almost always be prepared as aqueous solutions except in liited circ umstances. such as 
fuel hydrocarbons, where soil samples are periodically analyzed. ERA, APG or other 
sources of materials will be used where component ate not present in WP, WS or other 
“official” PE samples. Acceptable results from programmatic samples, such as those for 
HAZWRAP, Atmy Corps of Engineers, or NFESC may be used to qualify analysts or to 
othemi~e demonstmte perfom~ancc, even though in some instances an actual value may 
not be provided by the agency. 
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5.1.6 W-P and WS program samples arc analyzed scmiannuahy (WP in approximately June and 
November, WS in approximately April and September). Supplanentaty PE samples for 
analyzes not present in these samples (such as fuels or GCMS semivolatila) arc 
gmaally obtained born APG. ERA or a similar vendor and arc generally analyzed along 
with remedial samples (if any) resulting tirn WP failures (results being obtained 
approximately 3 months afkr submittal of the WPs). other external PE samples from 
programs such as NFESC. HA7,=, or the Army Corps of Engineers may be 
analyzed at the discretion of those progmns but be used for cvaluatioa The precise 
schedule for submittal of all but programmatic samples is at the discretion of QA in order 
to meet laboratory needs to qualify analysts or methods or to meet other requirements. 

5.1.7 One ICI of PE samples may be used to qualify several analytical sraff. For instance, one 
person may extract a sample and be so qualified. Several analysts may process the 
exttact independently and also be qualified. If multiple analysts do process the extract, 
however, there must be no collaboration between analysts until the results have been 
received by QA. 

j.l.8 In any instance, the vahtes of the components must not be divulged to the analyst(s) prior 
to analysis. Furthermore, if a PE sample contains one or more componmrs tim a muI& 
componmt analysis (such as a scmivolatiles or pesticide mixture), the analytes 
themselves must not be divulged. 

5.1.9 Blind spikes should be analyzed in at least duplicate so that reproducibility can be 
determined as well as recovery. All results should be reported for each determination 
where the analysis was otherwise in control. Evaluation of replicates is a labotatory 
option and is rarely required of any external pafonnance evaluation program. 

5.1.10 Blind spikes arc typically dctmnined for the following analyses (ii water excepts as 
noted): a- 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

ICP metals 
ICPMS metals 
Graphite furnace metals (Pb, & Se, Tl) 
M-W 
GC Volatiles 
G&BTEXwatcr&soil 
Diesel water & soil 
Petroleum Hydrocarbons (418.1) water & soil 
Pesticides 
GCMS Volatilcs 
GUMS Semivolatiles 

- 
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PN& 
Explosives 
cyanide 
Total Orgmic Halogens 
Total Organic Carbon 
Phenolics 
Ion Chromatography (P. Cl, NO,, SO,) 
NO,MOl Automated Cd reduction 
others at the discretion of QA 

5.1.11 Where other method referaxes sre very similar to those above, the same PE analysis 
may be considered adquate documentation for both methods. Other blind PE studies 
may be conducted at the discretion of QA. 

5.1.12 Samples will be given a laboratory ID number and test code when they are submitted to 
the laboratory and should be tracked in the same mamxr as a routine sample. Results 
will be compared against vendor-supplied, method-specific, or labomtoryderived limits 
as noted in the Evaluation and Reporting section. 

6.1 Data Package Organization 

6.1.1 Papenvork must be completed as it would for routine samples, documenting preparation, 
calibration, and analysis and quality control. In addition, a -Nmmerypagem~~ 
completed with the results of the sample and any replicate analysis. The summary page 
must contain the following elements: 

l Analyst 

l Date of analysis a- 

=, Prqmation Technician (where appropriate) 
l Date- 
* Analysis (Method*) 
l Preparation (Method*) 
l Components obtained tirn the analysis 
l Results obtained &om the analysis 
l Replicates (where applicable) and associated RPDs 

* At the discretion of QA, analysis and preparation methods may be considered sufficiently 
similar to qualify for more than one reference technique. 
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6.2 Evahkion 

62.1 The dam will be evaluated by QA with possible a&stance from other supervisory sraff. 
Data most meet the limits supplied by the vendor, ifp\lrchastd or supplied as part of a PE 
program. If limits arc not given by the vatdor, method specific limits may be adopted or 
the laboratory may choose to accept rccovaies based on internal QC limits. 

6.2.1.1 All relevant components must be identified by the ansly.% although in a few limited 
cases, similar components react in much the same fishion (i.e. similar motion times or 
patterns). In these instmca, at the dkcrciion of Q& the aaaiyst may be allowed to re- 
evaluate tbc analysis. 

6.2.1.2 If the dysis is a muki-component mixture, the results may be considered acceptable if 
90% of the target analytes arc qtlantihd correctly. 

6.2.1.3 Replicates will most o&n be evahated where recovery exceptions occur or wkcrc it is 
determined by QA or the area supervisor that this rrproducibility is a critical part of the 
analyst’s evalua!ion. ‘hey will also be evahated if it is so specified in the rcfcrmcc 
method. In these instan~a, the acceptability criutia arc generally either the labotato~~ 1 
derived RPD(s) or the reference method-specified criteria. 

6.2.1.4 At the discretion of QA, the data may also be evaluated for completeness and 
documentation. 

6:3 Remedial Actions 

6.3.1 If the limits for the analyzed material have been exceeded, that perfotmaocc criterion will 
be considered to have not be+l! ma In such case, the data will first be rc+valuatcd by, 
the analyst.. Ifsufikiatt eTt/digestatc remains, this may include rc-analysis. 

6.3.2 If. after rc-evaharioz~, the performance criterion still has not been met, the results hm 
the entire analysis will be evaluated and if sufikimt criteria have not been met, the 
analyst may be required to analyze anothcr.blind PE sample. 

6.3.2.1 In some cases, the quality of the vendor-supplied material may be in question. In this 
instmce or in the case where no more of a specific material is available in a timely 
fashion, a second source of performance evahation mate&i may be used. 

6.3.3 Continued failure may result in either or both asmining the analysis/preparation method 
for discrepancies or it may require rc-Waining of the analyst if it is detamined that the _ 1 
method and instrumentation is functioning properly. In either case, action must be 

. 
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i&a& imm&iately to insure that Bfculilte dts ark being produced for actual 
laboratory samples. 

63.4 In the exuane cast, it may be detam&d after C0nSUltatiOn with supavisory staE and 
labomory mauaganat (icludiq QA), that no aa&‘ses can be performed using that 
method or that aaalyst until there is danomtration of adequate pufonnancc. 

7.1 Analyst and Method 

7.1.1 Refords for all evaluations will be main- by QA. Analyst eval+tion will be 
m&mined in the analyst’s miniug file. Method evaluations will be kept scpameiy but 
may mirror the analyst’s cvalualion. 

Lavckr Testing Laboratories, Inc. 
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1 .l Overview 

l .l . l ~hjs SOP describes the determination of instrument Detection Limits (IDLs). Method 
Detection Limits (MDLs), Precision and Accuracy Studies. the setting of Reporting 
Limits and the determination and use of control limits. All are defined in the definitions 
section of this SOP. 

1 .1.2 In general, detection limits are the minimum amount of a target analyte that can be 
measured and determined to be greater than zero with a known degree of confidence. For 
purposes of this SOP, the known degree of confidence for MDLs will be defined as the 
99% level. IDLs are based strictly on instrument response and MDLs on a sample 
processed through the entire preparation process. This SOP is based on information 
provided in 40 CFR Part 136, Appendix B, &&i&t and hoc- r 
l and in other sources such as 
the EPA Contract Laboratory Program (CLP) htorganic Statement of Work (SOW) and 
SW846. 

1.1.3 Criteria for Precision and Accuracy (P&A) Studies are generally defined in the specific 
published method, particularly those in SW 846. Where criteria are not so defined, 
Laucks has chosen to either use the criteria from similar methods or to set in-house 
criteria based on the judgment of senior management and QA. Where two methods are 
the same in technical detail and one does not provide P&A criteria, performance under 
tlte guidance of the method with specifications may be used to satisfy the performance 
criteria of both. 

1.1.4 Control Tits are determined initially for an analysis, generally using limits supplied in 
the method or defmed by the program (such as CLP). After sufficient points have been 
accumulated the laboratory performs a statistical analysis of the data and computes the 
control limits which are based on 3x the standard deviation of recoveries (for accuracy 
limits) or relative percent differences (for precision limits). In some instances, warning 
limits may also be established using 2x the appropriate standard deviation. 

1.1.5 This SOP is designed for applicability to a wide variety of sample types ranging from 
reagent water to solids containing the analyte. The MDL may vary as a function of 
sample type. Laucks rarely determines MDLs on any matrix other than soil or water. 
Other MDLs may be estimated based on these studies. 
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1 .I 5 llis SOP requires that a specific, detailed analytical method exist. When determining 
MDLs and P&As following this SOP, it is imperative that all sample processing steps 
included in the analytical method be included. 

1.1.7 Where a specific method has requirements exceeding the requirements of this SOP, that 
method will take precedence. Where a reference method has stated detection limits. these 
are generally taken to be MDLs. This SOP is to be followed to validate a new method or 
to validate a change in a current method. 

1 .I .8 MDLs should be determined approximately ammally for common procedures and as 
needed for procedures which may be performed on an infrequent basis. 

1.1.9 PCB MDLs are to be petformed for each PCB to be analyzed. At least one PCB MDL 
must be determined annually and all PCB MDL determinations must be performed within 
3 years. 

1.1.10 This method is restricted to use by, or under the supervision of analysts experienced in 
the technique described. Each analyst performing this method must have demonstrated 
the ability to perform the described analysis except in the case of P&A studies which are- 
used to demonstrate the competency of the analyst. 

I .2 Method Description 

1.2.1 Detection Limits 

1.2.1 .l For any metals method, the Instrument Detection Limit (IDL) must ftrst be determined. 
The IDL may also be detetmined strictly for informational purposes for other methods 
but is not requited. The IDL allows the analyst to assess the precision of the 
measurement system and to estimate the target concentration for the MDL study. IDLs 
are generally detemtined by analyzing 7 low-level standard replicates on 3 non- 
consecutive days and averaging the sample standard deviations from each of the three 
days. 

1.2.1.2 In order to determine h4DLs, a minimum of seven replicate measurements are made of a 
prepared sample matrlx which contains approximately 1 to 5 times the estimated 
detection limit. A Student’s t de termination is made for the number of data points 
available, usually 7 (6 degrees of fkedom), and the resulting standard deviation 
multiplied by that value to detetmine the MDL. All MDL data are entered into the 
laboratory MDL database. 
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Note: The CFR states that the recommended concemration levels used to determine the 
MDL be one to five times the MDL. It later implies that a level of up to 10 times the 
h4DL is acceptable. Laucks considers up to 10 times the MDL to be an appropriate 
concentration although limited exceptions to this rule may be -manted as long as the 
deviations are not great and they are approved by QA. 

1.2.1.3 Reporting Limits (RLs) are set by the laboratory as limits that can be reliably reported on 
a consistent basis with a reasonable degree, of confidence that the reported level is 
accurate. These limits may be set at the Practical Quantitation Limit (PQL) initially by 
using a multiplier times the MDL. The multiplier is often but not always defined in the 
method. After initial se&g of the RL, it is rarely changed unless si-enificam changes in 
the MDL occur which make it necessary to raise or lower the RL. 

1.2.2 Precision and Accuracy (P&A) Studies are studies performed in order to demonstrate the 
laboratory’s ability to perform a method and are also used to demonstrate analyst 
competency to perform the method. They generally involve the analysis of 4 replicates 
spiked at concentrations defined in the method. Where no method guidance is provided, 
the replicates should be prepared at concentrations of IO to 50 times the MDL for each 
analyte. Adequate performance is most often defined in the reference method, although if 
the method performance has been demonstrated, analyst competency may be 
demonstrated in comparison to laboratory limits. 

1.2.3 Control limits may be specified in a reference method or may be statistically determined 
by the laboratory from existing data. In general. laboratory determined limits for control 
samples must not exceed method specified limits. If laboratory determined limits do 
exceed method-specified limits, the entire system must be evaluated to improve method 
performance. In most instances, it is unacceptable for routine performance to exceed 
method-specified performance even if the laboratory is using method-specified control 
limits. This is because the laboratory cannot demonstrate adequate performance for all 
samples on a routine basis. 

1.2.4 It is not uncommon for clierits to specify reporting or control limits in their project 
quality assurance plans. AS long as they are achievable (i.e. the requested RL is not 
lower than the laboratory MDL), Laucks will generally comply with the client’s request 
for that particular project. 

1.3 Definition of Terms 

1.3.1 Accumry - The degree of agreement of a measurement (of an average of measurements 
of the same thing), X, with an accepted reference or “‘true” value, T, usually expressed as 
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the difference between the two values, X-T, or the difkence as a percentage of the 
reference or true value, 100*(X-r)/T, and sometimes expressed as a ratio, XTT. Accuracy 
is a measure of the bias in the system. Accuracy shall be calculated as follows: 

%jy = (2x - cu l ] 00 
s 

Where: 
Cs = Concentration of spiked sample 
Cu = Concentration of unspiked sample 
S = Expected concentration of spike in sample 
%R = Percent recovery 

1.3.2 

.1.3.3 

1.3.4 

1.3.5 

1.3.6 

Control Limits - Control liits may be specified in a reference Method (either as 
mandatory or guidance knits), or may be developed by the laboratory using internal 
performance data. Control limits represent acceptance criteria for determining whether 
an analytical system is in control (functioning within acceptable guidelines). 

Control Sample - A QC sample introduced into the analytical process to allow 
evaluation of the measurement system. In general, it is best to use samples of a matrix - 
similar to the samples being analyzed, where such are available. The control sample, 
however, will generally be free from interferences other than those inherent to the matrix 
itself. 

Degrees of Freedom : The number of independent estimates that could be obtained from 
a specific set of data. In general, for a simple set of n independent valiies, 

df = n-l 

IDL - Instrument detection limit - The lowest concentration of a target analyte tbat can be 
measured and known to be greater than tbe instrumental background with a known degree 
of confidence. It may be used as a starting point for selecting MDL study spiking levels. 

MDL - Method detection limit - The minimum concentration of a substance that can be 
measured and reported with a known degree of confidence (99% for our purposes) that 
the analyte concemration is greater than zero and is determined from analysis of a sample 
in a given matrix containing the analyte. 

- 
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1 .;.‘I Mean - The arithmetic sum of a set of observations divided by the number of 
observations. 

2 
n 

Where: 
X, = sample value for replicate i 
n is the number of replicates 

1 .j.g P & A - Precision and Accuracy - This often refers to a study conducted to validate a 
method or an analyst conducting a particular method. 

1.3.9 PQL - Practical Quantitation Limit - The limit at which it is determined that the 
constituent can not only be detected but be accurately quantified. This limit is usually 2 
to 10 times the MDL but may be even larger depending upon the constituent and the 
matrix. Factors are often taken from the published method but may be set by the 
laboratory if published factors do not exist. These limits may also be used as the routine 
reporting limit (RL), unless otherwise contractually defined. 

1.3.10 Precision - A measure of mutual agreement between individual measurements of the 
same property, usually under prescribed similar conditions. Precision is best expressed in 
terms of the standard deviation. Various measures of precision exist depending upon the 
“prescribed similar conditions”. 

1.3.1 I Reporting Limit (RL) - A value greater than or equal to the h4DL or the IDL which may 
be baaed on QA decision. the published method specifications, or project-specific 
requirements. 

I .3.12 Standard deviation - A statistical measure of the variability of a set of sample 
observations. For the purposes of this SOP, the sample standard deviation is used. This 
is calculated using the formula: 

Where: 
s = the standard deviation estimated with n- 1 degrees of freedom. 
Xi = sample value for replicate i 
Z = mean of all of the replicates 
n = the number of replicates 
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LEauiomcnt 
2.1 Equipment, Reagents and Standards 

2.1.1 As appropriate for the given analysis. 

2.1.2 Personal Computer with access to a spreadsheet program such as Microsoft and the 
laboratory MDL database. 

3, m Waste Iiliwad 

3.1 Safety Precautions 

3.1.1 Refer to the specific analytical SOP for appropriate safety precautions. 

3.1.2 Waste Disposal 

Refer to the specific analytical SOP for appropriate waste disposal practices. Waste 
segregation and disposal from the point of collection is further covered in the Laucks - 
SOP on Waste Segregation and Disposal. 

4.1 .l Calibration is as appropriate to the specific method. No matrix spiking or other routine 
QA is required. 

5.1 Analyst 

5.1.1 

5.1.2 

5.1.3 

5.1.4 

Each analyst is responsible for verifying a valid IvlDL study was performed and is 
available for each method they perform. In addition, each organic instrument analyst is 
responsible for verifying a valid annual MDL was performed on each hsnummt for each 
method they perform. 

Each analyst is responsible for producing a one-time initial demonstration of precision 
and accuracy. 

A metals analyst is responsible for assuring that a quarterly IDL study is produced on 
each instrument. 

Each analyst is responsible for labeling MDL and P&A studies appropriately. - 
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j.1.5 Each analyst is responsible for turning in a legible MDL, IDLt and P&A study to their 
supervisor for review and approval prior to final submittal to QA. 

5.1.6 All of the analyst activities should be coordinated through the area supervisor. 

5.2 Supervisor or Senior Analyst 

52.1 

5.2.2 

52.3 

Each area supervisor or senior analyst is responsible for coordinating the effective 
completion of the required studies. This may include but not necessarily be limited to 
helping determine appropriate concentration levels, coordinating the completion of the 
study within the timeline required by the method and/or the QA department, and 
scheduling the study around the analytical workload. 

It is the responsibility of the area supervisor or senior analyst to insure that the analyst is 
performing the study within the guidelines of the method and to perform a review of the 
tinal data prior to submission to QA. This review should include determination that 
appropriate spiking levels were used, that the data was properly computed and 
transcribed, and that any problems or concerns encountered during the study are 
documented. Part of this review must include the comparison of the data to method 

t 

specific criteria. In other words, P&A data must be compared to established method 
criteria and MDLs must be compared to Reporting Limits to ensure they are no greater 
than the RLs. 

It is the responsibility of the area supervisor to obtain the necessary information to update 
the control limits at a minimum of annually. This may be done in conjunction with QA 
and the LIMS/MIS department. 

5.3 QA Department 

53.1 It is the responsibility of the QA department to issue a Corrective Action notice to any 
department who fails to turn in acceptable MDL, IDL, or P&A studies. 

5.32 It is the responsibility of the QA department to work with supervisors to schedule studies 
and to maintain files of all current &nd historical studies. 

5.33 QA will review and provide the fina sign-off that the study meets requirements. 

5.3.4 QA will review and provide the final sign-off of reporting limits. 

53.5 QA will bear the responsibilhy to maintain the statistically determined control liits and 
to ensure that they are within those specified in the reference method. 

Lauckr Testing Laboratories, Inc. 
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6.1 General 

6.1.1 All studies must be given laboratory LIMS ID numbers. Although they may be initially 
stored in QA. they will eventually be moved into the laboratory filing system and must 
have identification numbers in order to be able to retrieve the raw data. Identification 
numbers will almost always be assigned by QA but in the absence of the QA Officer may 
be assigned by authorization of QA or the Laboratory Director. All studies will use the 
SAM client code QC-Offtcer in order to better track them at a later date. 

6.2 Instrumental Detection Limits (IDLs) 

6.2.1 

6.2.2 

4.2.; 

6.2.4 

6.2.5 

. 

It is rarely necessary to perform actual IDL studies except for metals analyses. For 
metals analyses, they are performed q~&& on each instrument. Studies may be useful, 
however, to demonstrate instrument capabilities and as a tool for estimating the Method 
Detection Limit (MDL). Although IDLs may be used as estimates to determine 
appropriate MDL spiking levels, it is strictly prohibited to compute the actual MDLs 
based on IDL determinations. The following guidelines are provided for several general- . 
class of analyses, regardless of whether an IDL is required for that analysis type. 

As with all studies, a laboratory ID number should be assigned by QA for tracking 
purposes. In the case of metals IDLs, the same ID number may be assigned to all of the 
quarterly IDLs, rather than just one per instrument. 

Actual IDLs studies are performed according to the CLP SOW by analyzing 7 replicates 
of low-level standards made up in the same matrix as all standards and not including any 
processing steps that would not ordinarily be performed on standards. The levels of those 
standards should be estimatedfrom manufacturers detection limit specifications. 

IDLs should be performed under the same instrumental conditions as will be used to 
perform actual analyses. 

IDL studies must contain the following information (not necessarily in this order) for 
submittal to QA. 

. Laboratory ID number 

. Analyst who performed the IDL study 

. Instrument name and ID which will distinctly identify that instrument 

. Spike level 
l Measured concentration of the 7 replicates (per day) 
. Standard Deviation, 
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. Mean 

. Determined IDL 
l Concenuation Unit.5 
. Date(s) the study was analyzed 
l Analysis (i.e. ICP, GFAA, etc.) 
. Analysts signature & date signed 
. Supervisor or senior analyst review signature & date signed 

6.2.6 Spectrophotomeuy 

6.2.6.1 The EPAKLP SOW for metals requires that the IDL study be run on 3 non-consecutive 
days at least 7 times each day. It is prepared f?om an acidified aqueous standard solution 
made up at 3 to 5 times the manufacturers suggested IDL. The sample standard deviation 
(n- 1) for each individual set of determinations is calculated and the final IDL. is calculated 
as 3 times the average of the standard deviations for the three days. This may be 
performed using any commercial spreadsheet but care must be taken to insure that it is 
done using the sample standard deviation (n-l) calculation. For Microsoft Excel. this is 
the =STDEV() calculation. Ten percent of the calculations must be manually verified in 
order to demonstrate that the spreadsheet calculations are accurate. 

6.2.6.2 If other spectrophotometic method IDLs are established by analyzing standards 7 times 
on 3 non-consecutive days, the calculation of the IDL is performed as described above. 
In addition, the EPAKLP method does nor prescribe the determination of MDLs. It is 
standard laboratory procedure to perform an MDL study (see section 6.3) approximately 
annually for almost all routine methods of analysis, regardless of IDL frequency or other 
determinations. 

6.2.7 Chromatography 

6.2.7.1 The analyst should use the signaknoise method for determining concentrations to use for 
an IDL study. A prelimii estimate of 5x signaknoise is to be used, if necessary this 
will be adjusted and the study repeated. 

6.2.8 Gas ChromatographylMass Spectrophotometry 

6.2.8.1 Mass s&ml identification criteria are key in selecting targn concentrations for the IDL 
study. The mass spectroscopist’s experience in determining the minimum identifiable 
concentration must weigh heavily in selecting concentrations. All compounds must meet 
the spectral matching characteristics as called out in the analytical method for the IDL 
study to be valid. 

Lauck Testing L.aboratories# Inc. 
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6.3 Method Detection Limits (MDLs) 

6.3.1 h4DL studies must be performed annually for each method for inorganic analysis and for 
each method/inseum ent combination that will be used for organic methods. 

6.3.2 h4DL studies must also be performed when any major changes have been made in an 
instrument. such as a detector change. 

6.3.3 Prior to beginning an MDL study, a laboratory workorder ID must be obtained from QA. 
The data generated from the study is then referenced to that workorder in the same 
manner as routine sample data. 

6.3.4 MDL studies must contain the following information (not necessarily in this order). This 
will be accomplished by using the MDL database report plus an MDL Information Sheet 
(See Appendix 2). 

- . 

. Laboratory ID number 

. Analyst who performed the preparation 

. Method number of the preparation (where applicable) 

. Date(s) the study was prepared 

. Method number of the clean-up (where applicable) 

. Analyst who perfotmed the MDL study 
l Method number of the analysis 
l Date(s) the study was analyzed 
. Instrument name and ID which will distinctly identify that instrument; this cannot be 

a data “channel” from the computer system but must distinctly and uniquely identify 
that instrument. 

l Spike level 
. Measured concentration of the 7 replicates 
l Standard Deviation 
l Mean 
l DeterminedMDL 
l Concentration Units 
l Reporting Limits (RLs) 
l Analysts signature & date signed 
s Supervisor or senior analyst review signamre’& date signed 

6.3.5 The analyst must compare the MDLs with their current Reporting Liits @Ls) to ensure 
that they are no higher than the RLs. In fact, in most cases the MDLs should be 
demonstrably lower than the RLs unless there is I specific request toxport down to the- 
MDL. 
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6.3.6 If it is determined from the study that the repotting limits must be changed (i.e. the MDL 
is near to or exceeds the RL and cannot be re-detemtined with more appropriate results). 
the QA Ofiicer and the supervisor, ofien in concert with the Laboratory and/or Technical 
Director(s), must meet to determine the appropriate course of action. Reporting limits are 
intended to be at a level for which method precision and accuracy can be obtained. This 
generally cannot be done when the RL is close to the MDL 

6.3.7 In order to determine the Method Detection Limit (MDL), it is tit necessary to estimate 
what the MDL will be in order that the appropriate spiking levels may be used. How this 
estimate is made is immaterial to the actual MDL determination. Methods for making 
this determination may include any one or a combination of the following: 

l estimating based on the instrument detection limit (IDL) as determined above or by 
any other means 

. estimating based on the previous MDL 

. estimating based on 3 times the instrument signal to noise ratio 

. estimating based on analyst judgment 

6.3.8 A solution is then prepared and spiked into a sample matrix, which is as free as possible 
of interference and target analytes, at a level that will result in a sample concentration 
equivalent to 1 to 5 times the estimated MDL. 

Note: The CFR states that the recommended concentration levels used to determine the 
MDL be one to five times the MDL. It later implies that a level of up to 10 times the 
MDL is acceptable. Although the analyst should make his/her best effort to spike at a 
level from 1 to 5 times the MDL, Laucks considers up to 10 times the MDL to be a 
sufficient concentration. Limited exceptions to this rule may be granted as long as the 
deviations are not great and they are approved by QA. 

6.3.8.1 Spiking levels which are determined to be less than lx or greater than 10x the MDLs 
should in almost all circumstances be re-analyzed at a more appropriate spiking level. 

6.3.8.2 Prepare reagent (blank) water that is as free of analyte as possible. Reagent or 
interference free water is defined as a water sample in which analyte and interference 
concentrations are not detected at the estimated method detection limit of each analyte of 
interest. Interferences are defined as systematic errors in the measured analytical signal 
of an established procedure caused by the presence of interfering species. The 
interference concentration is presupposed to be normally distributed in representative 
samples of a given matrix. 
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6.3.9 Preparation of Spiked Samples 

6.3.9.1 The MDL is almost always detetmined in reagent water or clean sand. Prepare a 
laboratory standard comaining all analytes of interest at a concentration which is at least 
equal to or in the same concentration range as the estimated h4DL. The analyte 
concentration should not exceed 5x the estimated MDL but allowances may be made up 
to 1 Ox the determined MDL. 

6.3.9.2 It is extremelv rare that Laucks will perform studies for other than reaaent water or soil. 
Soil matrix will almost always be n$esented by clean blank sand exce’pf for metals 
analyses where even clean sand cotttains levels of some metals which exceed the 1 Ox 
acceptance criteria. For such analyses, reagent spikes are used containing only the 
digestion/preparation reagents. MDLs on other matrkes will generally only be perfotmed 
upon specific client request 

6.3.10 Calculation of recovery statistics 

Note: All values are used without correcting for native concentration. As previously 
mentioned if blank correction is a part of the method, the average blank value is used 
for correcting analyte concentration measurements. In almost all methods, however, 
blank correction is forbidden. 

6.3.10.1 The sample standard deviation is calculated as follows: 

where: 
s is the standard deviation estimated with n-l degrees of freedom. 
X, = sample value for replicate i 
X = mean of all of the replicates 
n is the number of replicates 

6.3.10.2 The Student’s r statistic is detetmined for (n -1) degrees of IYeedom at the 99% 
confidence interval (CD. A Student’s r table for the 99% CI is provided in Appendix 1. 
For most data sets, using n=7 sample readings, the r value is 3.143. 
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Note: In some cases. it may be determined that it is useful to prepare an additional 
sample so that. in case of laboratory accident, at least 7 are available for statistical 
analysis. Whether or not this is done, all samples analyzed must be used in the statistical 
evaluation unless there is a strong reason to reject one or more of the data sets. such as 
obvious contamination, abnormally poor surrogate recovery, set of values that are in 
obvious and signifkant disagreement with all of the others, or spilled sample. It is 
inappropriate to reject data which do not have an ovenidlng reason to do so. The reason 
for rejection must be clearly documented in the data file. If more than 7 points are used ix 
the MDL determination, the current MDL database will not accommodate the calculation. 
In this case, the det e-rminations will necessarily be done using a spreadsheet progtam. 

6.3.10.3 The MDL determination then becomes: 

MDL = t,, l s 
where: 
t 99x(‘I = the Student’s r value at the 99% confidence interval 
s = the sample standard deviation as calculated above 

6.3.10.4 The MDL, standard deviation and Student’s r statistic for the appropriate number of 
replicates at the 99% CI are automatically calculated when using the Laucks MDL 
database. 

6.3.11 Methodology Exceptions/Specifics 

6.3.11.1 Wet Chemistry 

6.3.11.2 The MDL for all &metric determinations is set as the value determined by 0.2 ml of 
titrant at the method specified tltrant strength and sample aliquot size. This would 
include all tests such as versenate hardness, alkaliity, argentometric or mercurimetric 

. chloride, titrimetric COD, etc. Karl-Fisher moistures would be an exception to this; 
the h4DL is taken to the value determined by 0.05 ml of titrant, the method specified 
titmnt strength, and sample size. 

6.3.11.2.1 The MDL for all gravimetric residue determinations (total solids, total suspended 
solids., etc.) is set as the value detetmined by a weighing of0.2 mg at the method 
specified sample size. 
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laboratory may be demonstrating adequate performance’on the control material in any 
specific analytical run, it cannot demonstrate adequate performance for all samples in that 
run on a routine basis. 

6.6.7 The laboratory may also calculate limits for matrix spike and matrix spike duplicate or 
replicate samples. However, these limits are primarily used to demonstrate method 
performance on a particular sample or sample-type relative to the routine laborator), 
sample and exceptions to these limits will generally be allowed as long as control sample 
limits are met. 

6.6.8 The laboratory may be called upon to utilize control limits specified in a method or in a 
specific contract as designated in the LIMS ProjQC database or supplementary 
paperwork. The laboratory’s overall performance will be considered adequate if internal 
control limits are within those specified in the reference method. Contractually defined 
limits will be used for the control samples analyzed under the contract and appropriate 
corrective actions taken but will not be used as a guide for routine laboratory 
performance. 

6.6.9 For any particular project, if the laboratory exhibits exceptions to the method or contract= . 
specified criteria appropriate corrective action must be taken. Should routine laboram 
control limits be within method or con-t-specified criteria, and laboratory limits are 
exceeded but method or contract liits are met, the data may be reported but should be 
flagged. Where appropriate, corrective action may still be taken at the discretion of QA. 

LReaolts 

7.1 Data Package Organization 

7.1.1 All work, with the exception of control lit computations, is performed under laboratory 
workorder ID numbers. 

7.1.2 All data supporting the study are provided in a standard format specific to that method. 
In order to save paper, some items, such as the initial calibration, etc., may be referenced 
to other workorden. However, it must all be easily recoverable if full documentation is 
required, up until the standard laboratory data disposal date. Rationalizations for 
interpreting the resultsof any study and specific detail which might impact the study 
should be documented in the file as well. 

7.1.2.1 Data files are prefaced with a copy of the summary report containing all of the elements 
previously noted in this SOP. Where laboratory database reports are available, a copy of 
the database report must also kept on file by QA. AI1 sign-ofi will be handwritten. - 

Lads Testing Laborarories, Inc. 



SOP No: LTL-IO11 
Revision: 4 
Date: 1:;0!98 
Page: 130f24 
Replaces: 5 

6.4.4 Project Specific RLs are derived from project requirements and are contractually a-greed 
upon between the laboratory and the client. In any event. the agreed upon limits r.ann~t 
be less than the h4DL or IDL. 

6.4.5 On occasion, the low standard defines the RL. The decision to use this technique may be 
any combination of method specific requirements, laboratory decision or project-specific 
requirements. In no case will the RL determined from the low standard be lower than the 
statistically determined MDL. 

6.4.6 Reporting Limits am generally detailed in&he Detection Limits Database and the LIMS 
system, unless set by project-specific agreement, in which case they are detailed in 
documents pertaining to that project and in the ProjQC database. The only persons given 
the capability to edit the approved limits are QA, LIMS system administrators. and the 
Technical or Laboratory Director. In most cases. only QA wiIl actually perform any such 
editing. Note here that the EPA Contract Laboratory Program (CLP) requirements use 
specific contract required detection limits (CRDLs) or quantitation limits (CRQLs) and 
any project using the CLP methods will almost always also be reported using the CLP 
CRDLs or CRQLs. Any exception to the use of the CLP limits in these instances must 
also be noted in the ProjQC database and on any papenvork defining the details of the 
project. 

6. j Precision and Accuracy Studies 

6.5.1 

6.5.2 

6.5.: 

6.5.4 

At a minimum, a one-time demonstration of precision and accuracy (P&A) must be 
performed for each method. 

In some cases, it may also be required that an analyst will be required to perform a P&A 
study to be considered proficient and capable of independently perfotming a preparation 
or analysis. 

P&A studies will be performed in accordance with the specific method. Where method- 
specific performance criteria are not specified, Laucks may choose to set criteria 
independently. Laucks’ criteria, at a minimum, will meet those specified in a given 
method. Any determination to the contrary must be well documented and in direct 
consultation with QA and laboratory management. 

AI1 P&A studies must be turned in to QA after having undergone supervisory or senior 
analyst review. 
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6.5.5 

6.56 

6.5.7 

6.5.8 

All P&A studies must include the following information: 

. 
. 
. 
. 
. 
. 

. 

. 

l 

. 

. 

. 

. 

. 

. 

. 

Laboratory ID number 
Analyst who performed the preparation 
Method number of the preparation 
Date(s) the sNdy was prepared 
Analyst who performed the analysis portion of the P&A study 
Method number of the analysis 
Date(s) the study was analyzed 
Instrument name and ID which will distinctly identify that instrument; this camiot be 
a data “channel” from the computer system but must distinctly and uniquely identify 
that insmtment. 
Spike level 
Measured concennation of the 4 replicates 
Standard Deviation of the recovery tabulated against the published QA Acceptance 
Criteria Table, where available 
Average recovery tabulated against the published QA Acceptance Criteria Table 
Concentration Units - 4 
Analysts signature & date signed 
Supervisor or senior analyst review signature & date signed 
Raw Data 

The mean recovery and acceptance limits must meet the criteria given in the QC 
Acceptance Criteria Table at the end of each of the determinative methods, when 
available. Where criteria are not available Laucks may use internal acceptance criteria or 
defer to a similar technical method with P&A criteria and use this P&A criteria as 
guidance in establishing performance criteria. In the case of organic SW846 methods, if 
the criteria are not published in the individual method, the criteria in method 8000 (70%- 
130%) are followed as a guidance. In many instances, 70-l 30% is not achievable on a 
routine basis even by skilled staff. In this case, the laboratory (senior staffin conjunction 
with QA) may determine its own acceptance limits. 

Blank spike analyses are the commonly accepted P&A evaluation. In most methods 
where criteria are defined, 4 replicates must meet method-specified criteria for the 
w to be considered capable of adequate performance. 

The individual m must be able to analyze four replicates and meet laboratory blank 
spike control limits to be considered competent to perform the applicable analysis. For 
purposes of the P&A study, the analyst may be considered qualified if 90% of the 
analytes in a multi-analyte analysis meet laboratory criteria as long as all analytes mee+ -- 
the default method-specific criteria. 
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6.5.9 For the laboratory to be able to claim routine performance within specified limits. all 
analysts performing an analysis must be capable of that level of performance. All 
analysts must be routinely capable of performance within method-specified criteria and 
will be evaluated against laboratory criteria, with further action and training in order if 
they are unable to routinely meet laboratory criteria. 

6.6 Control Limits 

6.6.1 

6.6.2 

6.6.3 

6.6.4 

6.6.5 

6.6.6 

Lnitially, when a new method is being implemented or there are insufftcient data. the 
laboratory will use method-specified control limits for evaluation of data. If no such 
limits exist, the laboratory may elect to use specified limits from a similar method or may 
set default limits at the laboratory’s discretion. These liits may be from the precision 
and accuracy study for that method. The determination for the suitability of setting any 
default limits not otherwise specified in a reference method is at the discretion of QA. 

During the routine course of analysis, blank spike or laboratory control samples (LCS) 
and in many cases matrix spikes and matrix spike duplicates (or sample duplicates) will 
be analyzed. Spiking will occur at the levels specified in the respective methods where 
available, but will generally be somewhere in the middle of the calibration range. 

When sufficient data have been gathered, generally at least 20 data points, the laboratory 
will undertake the determination of statistically-based control limits. These control limits 
are based on 3x the standard deviation of recoveries (for accuracy limits) or relative 
percent differences (for precision limits). In some instances, warning limits may also be 
established using 2x the appropriate standard deviation. 

At a minimum, the control limits will be updated annually on a 
preparation/anaiysis/mauix specific basis. The number of data points and spiking levels 
used to obtain the new limits must be documented when forwarded to QA for approval. 

If purchased from a commercial vendor, vendor-supplied control liits for a control 
sample will be considered adequate for default control limits if they are within the limits 
specified in the reference method. In addition, if the material is readily available and its 
composition does not change with every purchase, the laboratory will develop intental 
limits for that material. These limits may or may not be within the vendor-supplied limits 
but they myst be within the method-specified limits. 

In general, laboratory determined liits for rpntrpl w must not exceed method 
specified limits. If laboratory determined limits do exceed method-specified liits, the 
entire system must be evaluated to improve method performance. In most instances, it is 
unacceptable for routine performance to exceed method-specified performance even ifthe 
laboratory is using method-specified control limits. This is because even though the 
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laboratory may be demonstrating adequate perfonnance’on the control material in any 
specific analytical run, it cannot demonstmte adequate performance for al1 samples in that 
run on a routine basis. 

6.6.7 The laboratory may also calculate limits for matrix spike and matrix spike duplicate or 
replicate samples. However, these liits are primarily used to demonstrate method 
performance on a particular sample or sample-type relative to the routine laboratory 
sample and exceptions to these limits will generally be allowed as long as control sample 
limits are met. 

6.6.8 The laboratory may be called upon to utilize control limits specified in a method or in a 
specific contract as designated in the LIMS ProjQC database or supplementary 
paperwork. The laboratory’s overall performance will be considerid adequate if internal 
control limits are within those specified in the reference method. Contractually defined 
Iimits wiIl be used for the control samples analyzed under the contract and appropriate 
corrective actions taken but will not be used as a guide for routine laboratory 
performance. 

6.6.9 For any particular project, if the laboratory exhibits exceptions to the method or contract; 4 
specified criteria, appropriate corrective action must be taken. Should routine laborator 
control limits be within method or contract-specified criteria, and laboratory limits are 
exceeded but method or contract limits are met, the data may be reported but should be 
flagged. Where appropriate, corrective action may still be taken at the discretion of QA. 

7.1 Data Package Organization 

7.1.1 AU work, with the exception of control lit computations, is performed under laboratory 
workorder ID numbers. 

7.1.2 All data supporting the study are provided in a standard fonnat specific to that method. 
In order to save paper, some items, such as the initial calibration, etc., may be referenced 
to other workorders. However, it must all be easily recoverable if full documentation is 
required, up until the standard laboratory data disposal date. Rationalizations for 
interpraing the resultsof any study and specific detail which might impact the study 
should be documented in the file as well. 

. 7.1.2.1 Data files are prefaced with a copy of the summary report containing all of the elements 
previously noted in this SOP. Where laboratory database reports are available. a copy of 
the database report must ah kept on file by QA. All sign-offs will be handwritten. .- a 
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40 CFR Part 136, Appendix B, Definirionre~fo r tile 

EPA Contract Laboratory Program (CLP) Inorganics Statement of Work (SOW), ILM04.0. 

‘6 *. FPA 600 ScmmMbd section 8.1.1,40 CFR Part 136, App. A. 

CL 91 
EPA SW846 8000 - , both the general method 8000B and the specific methods 

C, Naval Facilities Engineering 
Service Center, February 1996 
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Appendix I 

Student’s t Values 

6 
1 
8 
9 

10 

11 10 2.164 
12 11 2.718 
13 12 2.681 
14 13 2.650 
15 14 2.624 

16 15 2.602 
17 16 2.583 
18 17 2.567 
19 1.8 2.552 
20 19 2.539 

21 2d 2.528 
22. 21 2.518 
23 22 2.508 
24 23 2.500 
25 24 2.492 

degrees of t value at 
990/o a 
31.821 

6.965 
4.541 
3.747 

3.365 

2.998 
2.896 
2.821 
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Appendix II 

MDL Iaformntion Sheet 
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MDL Information Sheet 

. 

This form must be submitted in addition to the information supplied on the SAM MDL summary 
form along with the supporting raw data- 

SAM MDL Name: 

SAM Workorder’Number: 

Analysis: 

Analyst: 

Analysis Method: 

Analysis Date: 

Instrument ID: 

Preparation: 

Prepared by: 

Preparation Method: 

Preparation Date: 

Cleanup Method(s): 

Review: 

Analyst’s Signature: 

Supervisor’s Signature: 

QA Approval: 
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1. Introduction and Scoue 

1.1 Description 

1.1 .l The purpose of this SOP is to define the method(s) used to check and document the purity 
of the major solvents used for trace residue analysis at Laucks. The solvents being tested 
are methylene chloride, acetone, and hexane. Specific techniques and equipment used for 
operations such as concentration and solvent exchange are not addressed in this 
document. 

2. Euuhment Lit and Reaeents 

2.1 Equipment and Reagents 

2.1.1 Other Glassware, reagents and equipment as delineated in the methods specific to the 
described task. 

3. Safetv orecautions and Waste Diioosal 

3.1 Safety Precautions 

3.1.1 

= 3.2 

3.2.1 

3.2.2 

Typical precautions should be taken when handling any solvent Some, such as 
methylene chloride or lkon are not flammable, but others, such as acetone and hexane 
are and should be treated with extreme caution. Long term health effects of solvent 
contact are often unknown but generally unfavorable. Breathing of ANY solvent vapor 
should be minimixe d, as should any direct skin contact, by working in a well ventilated 
area (in or near a hood if necessary) and by using the provided gloves and, if necessary or 
desired, respirator masks. 

Waste Disposal 

All waste solvents should be disposed in the appropriate waste solvent container, never in 
the sink or in combination with aqueous liquids. 

Waste segregation and disposal from the point of collection is further covered in the 
Laucks SOP on hazardous waste disposal. 

4. Oneration brocedures 

4.1 Sequestering of Solvent 

4.1.1 A new lot of acetone or methylene chloride must be sequestered by the supplier and the 
checking process initiated at least four weeks prior to using up the last of the previous lot 

Laucks Testing Laboratories, Inc. 
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4.1.2 

4.1.3 

4.2 

4.2.1 

4.2.2 

of that solvent. A lot is defined as a batch of solvent with the same mant&cmmrs lot 
number. This must be done in order to ensure that the lot has been released for analytical 
use BEFORE the remainder of an acceptable lot has been used up. If any solvent has 
failed, a second bottle may be tested for the failed parameter(s) in order to ensure the 
faihtre was not due to laboratory contamination. Faihtre of the second test is grounds to 
reject that lot for use in the laboratory. 

When a lot has been formally designated as acceptable, enough should be ordered to last 
approximately 2 months in order to rninimh the tiequency of testing necessary. 
Typically, tbe supplier will ship 10 cases of a sequestered lot of methylene chloride each 
week and acetone as requested. No more than 4 months supply of methylene chloride 
will ever be ordered, as typical methylene chloride recommended shelf-life is 6 months: 

. 
Aknatively, since it is unlikely that any lot will fail and to eliminate the time between 
acceptance and delivery, an appropriate supply (as defined above) may be ordered and 
sequestered at the laboratory for analysis. This is commonly done for hexane since we do 
not consume large quantities of this solvent. If said lot fails, however, the lot must be 
returned to the supplier and a new lot tested immediately. This lot MUST be kept 
separate horn the current stock and very clearly marked so that it is not inadvertently 
used prior to acceptance. This distinction is the responsibility of the Extractions 
Supervisor. All solvent deliveries must be immediately reported to the Extractions 
Supervisor or designated a&mate in order that this dietinction Lx made. 

Initiation, Data Handling and Record Maintenance 

The Extradons supervisor or designated representative initiates the checking process. 
For any month in which any extmctions solvent or other reagent QC is performed, a 
LIMS workorder is created. When a bottle from a new, previously untested lot of solvent 
is received, a sample ID number is assigned from.the next available ID in the workorder. 
This “lktion” ID must contain the manufacturer, lot number, solvent, and tests (test 
codes) to be performed. 

The three solvents which we specifically check in the extractions lab are methylene 
chloride, acetone, and hexane. The test codes used for these purposes are MECLAC, 
MSQCCK, and PXQCCK. These codes are used & for testing solvents and for 
nothing else. other checks, such as sodium sulfate or Florisil should use the test code 
appropriate for the analysis for which the ma&al will be used (8081,8270, etc.) 

4.2.2.1 Methylene chloride is checked for acidity, semivolatiles and pesticides/PCBs. 
The respective test codes assigned to these analyses are MECLAC, MSQCCK 
and PXQCCK 

LOUC~S Testing Laboratories, Inc. 
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4.2.2.2 Acetone is checked for semivolatiles and pest.icides/pCBs. The respective test 
codes assigned to these analyses are MSQCCY and PXQCCK. 

4.2.2.3 Hexane is checked only for pesticides. The respective test code assigned to this 
analysis is PXQCCK. 

4.2.3 When testing has been completed, the lot will be officially designated as acceptable or 
failed by the QA Officer or Technical Director. This wiil be done by initialing the final 
report and sending a copy to the Extractions supervisor. Any lot will be considered 
acceptable which meets the criteria specified in Appendix I. The Exhactions supervisor 
should be certain that a lot has been designated as acceptable prior to using it and should 
take whatever actions are necessary to ensure prompt analysis and acceptance before the 
last of the acceptable solvent has been used. 

4.2.4 The data and report files will be maintained by the QA Officer. After all of the QC in the 
month has been closed and signed off, the data file and acceptance sheets will be filed 
with the regular workorder files. 

4.3 Solvent Analysis 

4.3.1 Methylene Chloride Acidity 

4.3.1.1 0.01NNaOH-Toa100mL.volumetricflaak,add10mls.of.1OO0Nsodium 
hydroxide from the buret of standardized NaOH in the Inorganics lab. Fill to the 
volumetric mark with deionized water, stopper, and mix very well. It takes 
several inversions of the flask to properly mix the solution (at least 10). This 
solution should be prepared immediately prior to analysis. 

4.3.1.2 Neutral ethanol - Add 25 mls. of denatured ethanol to an Erlenmeyer flask. Add 2 
or more drops of phenolphthalein indicator solution (1 gm. phenolphthaiei&OO 
mls. ethanol). With a Pasteur pipet, add the .Ol N NaOH solution dmpwise until 
the ethanol turns slightly pink. Hold the flask against a white background to 
enhance the color. This solution should be prepared immediately prior to analysis 

4.3.1.3 Add 25 mls. of the methylene chloride to be checked to the flask containing 
neutralized ethanol. Swirl. Do not shake too vigorously so that Cq Iium the air 
will not acidify the ethanol and cause a fading endpoint. 

4.3.1.4 Add 900 uL of the 0.01 N NaOH. Swirl to mix well. 

4.3.1.5 If the resulting color is pink, the methylene chloride passes (ii not acidic). If it 
does not turn pink, it should be retested, prefxably Corn a second bottle. If it fails 

Lauckr Testing Laboratories, Inc. 
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a second time, it should be rejected or used only for cleaning. Failing solvent 
should NEVER be used for extraction purposes. 

4.3.1.6 A “PASS” or “FAIL” is entered into the SAM report under the associated regular 
SAM test code, MECLAC. If the solvent fails, residue analysis SHOULD NOT 
be performed until a suitable acceptable lot is de&mined. The Extractions 
supervisor should see that any such failing lot has been term&&d in SAM. Data 
and the report, however, should still be submitted to the QA Wicer. 

4.3.2 Residue Checks 

4.3.2.1 The residue checks are performed for EPA CLP Target Compound Lii (TCL) 
components for both pesticidea!PCBs and scmivolatiles (ABNs) as is appropriate 
for the solvent being checked. 

4.3.2.2 In all cases, varying amounts of the appropriate solvent is concentrated to 1 mL. 
in a Kuderna-Danish concentrator. No splitting of the concentrate occurs. 
Surrogates are not added 

4.3.3 Methylene Chloride - MeClr is used for both ABN and pesticidelPCB analyses. A 
separate 400 mL. concentration is done for each analysis. 

4.3.3.1 For the pesticide@CB analysis, hexane is added and the solvent exchanged and 
concentrated down to 1 .O mL., which is submitted for analysis. 

4.3.3.2 For ABN analysis nothing is added and the MeCls concentrated directly down to 1 
mL and submitted for analysis. 

- 

4.3.4 Acetone - Acetone is used for both ABN and pesticide/PCB analyses. A separate 150 
I I&. concentration is done for each analysis. 

4.3.4.1 For the pesticide!PCB analysis, hexane is added and the solvent exchanged and 
concentrated down to L.0 mL... which is submitted for analysis. 

4.3.4.2 For the ABN analysis, the acetone is blown down to near dryness with nitrogen 
and brought up to 1 mL. with MeCls and submitted for analysis. 

4.3.5 Hexsne - Hexane is used only in pesticide analysis. It will be concentrated 25 mls. to 1 
mL. as stated and submitted for TCL pesticid&CB analysis. 

4.3.6 Acceptance criteria are compiled in Appendix I and are based on the appropriate amounts 
of solvent concetmated to 1 mL. Enal volume. They are derived from Lauclcs reporting 

Lavch Testing Laboratories, Inc. 
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limit criteria for aeccptablc blanks. The LIMS rqmt indieatcs the acceptance level, tbe 
level found and signifies wbcthcr the dctcetcd level (ii any) passes (OK) or fails (FAIL). 

4.4 Data Pa&age Organization 

4.4.1 A copy of the signed aeeeptancc form along with the raw data is rctaincd by QA under 
the assigned laboratory number. The Extractions supervisor keeps a photocopy of the 
signed approval sheet in a tie in the cxtmetions lab. 

Lacks Testing Laboratories, kk. 
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Appendix I 

Solvent Acceptance Criteria 

‘. 
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Solvent Atttpttnct Crittrit 

Semivolatile ComDounds 
Phenol 
bis(2Chloroethyl) ether 
2-Chlomphenol 
1.3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2’oxybis( 1 -Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenztne 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chlomethoxy)methtne 
Z+Dichlorophenoi 
1,2,CTrichlombenzent 
Naphthaltne 
CChlomaniliie 
Hexachiorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlomcyclopentadiene 
2,4,6-Trichlomphenol 

r 2,4,STrichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthyltne 
2,6-Dinitmtolutne 
3-Nitzoaailme 
Acenaphthene 
2.4-Dinitrophenol 
4-Nitrophenol 
Dibenzoforan 
2,4-Diitmtoluene 
Ditthylphthalate 

TotalneinlmL. 
5ooo 
5000 
10000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
10000 
5000 
5000 
10000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
10000 
10000 
5000 
5000 
25000 
5000 
5000 
5000 
5000 
10000 
10000 
5000 
5000 
25000 
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Semivolatile Comaounds Total n~e in 1 mL. 
4Xhlorophenyl-phenyl ether 5000 
Fluorene 5ooo 
4-Nitroaniline 10000 
4,6-Diaitro-2-methylphenol 10000 
N-nitrosodiphenylamine 5000 
4-Bromophenyl-phenylether 5000 
Hexachlorobenzene 5000 
Pentachlorophenol 10000 
Phenanthrene 5000 
Anthracene .5000 
Carbazole 5000 
Di-n-butylphthalate 25000 
Fluoranthene 5000 
Pyrene 5000 
Butylbenzylphthalate 25000 
3,3’-Dichlorobenzidine 10000 
Benzo(a)anthracene 5000 
Chrysene 5000 
bis(2-Ethylhexyl)phthalate 25000 
Di-n-Octylphihalate 25000 
Beozo(b)fluoranthene 5000 
Benzo(k)fluoranthene 5000 
Ben.m(a)pyrene 5000 
Indendo(l,2,3-cdlpyrene 5000 
Dibenz(a,h)anthracene 5000 
Benzo(g,h,i)perylene 5000 

Luucks Testing Laboratories, Inc. 
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Solvent Acceptance Criteria 

Paticide/PCB Combotmds 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Die&in 
4,4’-DDE 
Endrin 
Endosulfau II 
4,4’-DDD 
Endomlfan sulfate 
4/S-DDT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 

f: Aroclor-1248 
Aroclor- 1254 
Aroclor-1260 

Total ne in 1 mL. 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
5 
5 
500 
100 
200 
100 
100 
100 
100 
100 

Lauck Testing L&oratories, Inc. 



LAUCKS mmc LABORATORES INC. 
Seattle, Washington 

SOP #:LrL-1013 

Title: Preparation, Storage, Shelf Life and Traceability Docnmentation of Standards and 
Reference Materials 

Revision history: 

Written by: 

Rate 
8l31192 
4/17/96 
a3196 

Date: 6- C- YC, 

Reviewed by: 

Reviewed by: 

Approved by: kiLb31d- 
Karcn Katz Laboratory Dktor 

. 



SOP No: LTL-1013 
Revision: 3 
Date: 6fY96 
Page: 2ofl9, 
Replaces: - 

Table of Contents 

1. U’iTRODIJCTlON AND SCOPE 3 
- 

I. I h&moo DESCRIPTION. . . . . . . . . . . .._...-_................................-...... . . . . . . . . . . . . . . . . . ..“................................... . . . . . . . . . . . ..“.” . . . . > 
12 D-or4 12 lXru4s .._...._...................................................................................................................................... j 

2 EQUIPMEM LIsTS.4t’l-D !Sl’ANDARtts 3 

2.1 E~rrrpMpn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............. - ..__.._.-.................................................... i 
22 STmARDs . . . . . .._....."...................................... . . .."..........._...... . . ..." . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . > 

. 
2.3 ST~.uiDS LOGBOOKS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............. I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . > 

3. SMIXY PRECAUllONS AND WASTE DISPOSAL 4 

j.1 S,#!3Y pRECAUIlONS .................... I.. ................. 4 ..- ................................................................................................ 
32 WASE DISTAL.. ........................................................................ - .. - ........... . ...................................................... 4 

4. OPERATION PROCEDURES 4 

4.1 pREp~TM3.4 OF ORGANlcS AND INOt‘GANlCS ,“i,,m ................................................................................... .4 
42 ~C,QBUJYY Dtxu~E?$t~no~ FOR ORGANICS AND INORGMilCS MATEFcJAl5 .................................................. .6 
4.3 STORAGE OF STANDARDS AND REFERENCE id-.. .. ..I .................................................................................. 8 

4.4 SHELF LIFZ.. ..- ................. IO .............. “.........................“..“. . . ................................................................................... 

5. STANDARD VERIFICATION . - . . 

wpu c,uJxn.4noNs . . . . . . . . ..__.._._._.............................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

APPENDIX 2 -- 15 

s- LIFE GIJIDELINE~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._...._.................................... . . . .._........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 

APPENDIX 3 1: 

~~73 DATABASE Scui3s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“....... 1: 

LOGBOOK ExwPLEs l . . . . . . . . . . . . . . . . .._............................................... . ..“.................................................................“......... I I 

BENCH SHEET EXAMPLES . . . . . . . . . . . . . . . . . . . . . .._...._............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I’ 

. 

Lauck Testing Laboratories, Im 



SOP No: LTL-1013 
Revision: 3 
Date: 613196 
Page: . 3ofl9 
Replaces: 2 

1.1 Method Description 

I. 1.1 This SOP is intended to describe the way in which stand&s and reference materials are 
c&ted, prepared, stored and maintained at La&s, &otn the time of receipt of the neat or stock 
~tiais, solutions or their preparation to the point of use of the working standard. General 
&&ptions of documentation of stsndard preparation may be prescns it is not intended to define 
t& d method of pmpamtion for each spccXc method. This is contained in the applicable 
at&tical method SOP. The way in which these standards arc tracked, however, is detailed 
along with the description of storage and shelf life guidance. 

1 .I .2 Ihis method is restricted to use by, or under the supc&sion of analysts cxpcrimced in the 
technique described. Each analyst performing this method must have demonstrated the ability to 
p&onn the described procedure of documentation. 

1.2 Defntition of Terms 

1.2.1 Standard or Reference Material: these items are defined as any solution of an anaiyte at a 
known conccnuation prepared from purchased neat materials or stock solutions, or f?om 
intmnediate solutions traceable to purchased materials. This includes calibration standards, 
independent laboratory control standards (LCS or SRM), spiking soiutions, surrogate solutions, 
independent calibration verification stand&s. 

2.1 Equipment 

2.1.1 Equipmmt and reagents ntcessary for the prcpatation of any specific solution. 

2.2 standards 

22.1 Standards as specified in each analytical SOP. 

22.2 All standards must also be verified both qualitatively and quantitatively in order to satisfy 
EPA mquimnents for traceability. This may be accomplished by either (1) purchasing solutions 
which have been fully documented by a commercial vendor, or (2) following the mommauJcd 
steps for naceability as outlined in the 3190 CLP Organic statement of work. 

2.3 Standards Logbooks 

Lauckt Tesring Laboratories, Inc 
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3.1 safety prrcaurions 

3.1.1 AJ standards and reference materials including nests or solutions should be handled as if 
theyarehazardoussubstanc+s. 

3.2 WasteDisposal 

32~ Waste segregation and disposal &om the point of collection is further covered in Laucks 
SOP on Hamrdous Waste Disposal. 

4. I Preparation of Organics and Inorganics Matetials 

4.1.1 General consideration in standard preparations include: 

4.1.1.1 Determine volumes and aliquots required using the concentration cakuiations jp . 
Appendix 1. 

4.1. I.2 Choose volumes and aliquots which minimix the number of intermediate dilutions 
required to obtain final working concentration considering: 

l Theinherentm wsurement error, i.e. no sliquots less than 20% of the volume 
of measurement device whenever possible. 

l The ratio of solvcnt:analyte 

l The amount of solution left over for disposal. 

4.1.1.3 1’ Be sure to use a so vent volume sul?icicnt to dissolve all analytes. 

4.1 .1.4 The solvent used should be miscible with water when being used for sample 
spiking purposes. Most standards used in the extractions laboratory are prepared 
with methanol. 

Lauds Testing Laboratories, Inr 
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4.12.1 Choose an appropriate size syringe so that the measured volume is at least 2’3 of 
the total volume of the mcasmcmcnt device. 

4.1.2.2 When selecting a pipette, choose volumetric pipettes only for the exact amount to 
be measured. 

4.1.2.3 Always rinse a syringe (organ&) at least ten times with the appropriate solvent in 
between mcasumments, and wipe the syringe with a Rim-wipe. 

4.1.2.4 There should be no air bubbles. Either tap them away or discard the solution in the 
syringc/pipcrtc and obtain another aliquot Repeat this procedure as often as 
necessary to remove all bubbles. It may be helpful to use a GC septum with very 
SmaIl (GO PI) syengcs. 

4.1.2.5 For organ&, when delivering the measured volume to the dilution vessel, fill the 
vessel 1R - U3 with the solvent to be used, add the measured aliquot directly into 
the solvent without touching the sides of the container, and fill to volume with 
solvent. A sub-surface injection is preferable whenever possible. 

4.1.3 When preparing stock solutions tirn treats, the following steps should be taken. 

NOTE: 99.9% of the time, stock standards will be prepared WEIGHT per Volume. 
DO NOT USC Volume measurements for liquids unless EXPRESSLY TOLD to 
do so by your m. 

4.1.3.1 The dilution vessel (volumenic flask) and stopper should be uiple solvent rinsed 
(last time with the solvent to be used for standard preparation) and allowed to dry 
completely. 

4.1.3.2 The neat is we&he& to 4 significant figures, directly into the volumettic flask and 
the weight is recorded (to 3 decimal places for volatiles, one less than actually, 
weighed in order to account for possible small losses due to volatilization). Stoppa 
before weighing to avoid compound volatilimtion if dealing with solvents or 
volatile materials. 

4.1.3.3 For components other than volatiles, the vohznerric flask is tilled about 314 full 
with dilution solvent and shaken until analyte is completely in solution. 

l If the analytc will not dissolve, the stoppered volumetric flask should be 
sonicated in the sonic bath until it does dissolve. (Because sonication heats the 
solution slightly, the solution should be allowed to cool before dilution to the 

Lauckt Testing Laboratories, Inc 
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mark). Consult your supervisor if the compound is not in solution after 
5OnitXtiOtl. 

. The vohnneuic flask is diluted to the mark. 

. If the analyte rccry&s while stored in the refigetator, the 5tandard should 
be sonicatcd before IISC. Do not sliquot from a cloudy or opaque standard. 

l In addition to the normal labeling of the naadard. a separate label should be 
added indicating the need for sonication. 

4.1.3.4 For volatiles, the flask is inverted and gently mixed three times after diluting to the 
mark. 

4.2 Traceability Documentation for Organic5 and Inorganic5 Material5 

4.2.1 All organic neat standard material5 are logged into the NEATS database. as described in 
41.5, when they arrive ‘in the lab. No neat organic material should be used before it ha5 been 
logged into the database. Inorganic stock materials are logged directly into the appropriate 
standards logbook Examples of some NEATS database sneer15 are provided in Appendix 2- 

42.2 All standard, spike, or 5utrogate rnbca which are diluted solutions, whetherorganic or, 
inorganic in nature, are not logged into the database but are logged directly into the appropriate 
swdards logbook. 

4.2.3 The current controlled logbook5 are identified in each area as follows: 

. GUMS Volatile5 - MV# (used for standard5 made from neat materials, single analyte 
concentrates, or rupplier provided 5tandard tni~e5) 

. GCIMS Sernivolatilc~- kS# 

. Metals-ME# 

l GC Pesticides - PX# 

. GC Volatile5 - VOA# 

. GC & HPLC PNAS - SA# 

l other GC & HPLC analyses - MA# 

. Organic Exmctions mist - EX# 

. Technicon & La&at &talyzas - TE# 

l IROilandGrease-IN# 
. 
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‘0 Ion Chmmatogmphy - IC# 

. TOCfTOX - OC# 
NOTE 1: # in the above table indicates a sequential number, beginning with 1, with each 
,mbscqu+nr controlled book with that analysis code having the next higher integral value. 

NOTE 2: This logbook number is for tmcking standards only. The logbooks also will have a 
QA logbook number used for conuolling logbooks which is independent of the standards 
uacking process. 

4.2.4 AU purchased stocks and subsequent standard preparations must be mcordcd in the 
appropriate da&se or logh0k. 

4.2.5 Upon receipt, each purchased neat material. stock, intermediate or working solution is 
cntercd into either the database (ii an organic neat material) or a standards log-book and assigned 
a unique LAUCKS identification number. The information entered in the database or standards 
logbook must include: 

. Analyte(s) name and vendor product ID (vendor ID must be given to 
unequivocally identify exactly what was used). 

l supplier name 

l supplier lot number 

l conccnnation and/or purity 

l expiration date (either vendor supplied, the analytical SOP or determined &om 
the shelf life table in Appendix 2, in order of preference) 

NOTE: In the case of the metals solutions which are supplied without an expiration date, the 
date opened and corresponding expiration date wiIl be ad&d when the standard is opened hasccl 
on, in order of prefmnce, the analytical SOP or Shelf Life table in Appendix 2. 

4.2.6 After each material is logged it is labeled with the LAUCKS ID, date received, date 
opmcd (if the material is to be used from the same container more titan once) and expiration date 
(if not already on the label). The accompanying vendor Certificates of Analysis, Purity or 
Authenticity arc labeled with the Laucks ID and filed in a controlled laboratory notebook in the 
labotatory area These certificates arc then archived through QA when the notebook is full. 

4.2.7 Every prepared stock, intermediate or working standard solution is entered into the 
standard log-book and assigned a unique LAUCKS ID number. The logbook entry must include 
the items detailed in section 4.2.9. Each material must bc labeled with LAUCKS ID numhcr, 
pmpamtion dam, expiration date and preparer’s initials. Other items to be included on the label 
~zt listed in section 43.1. Examples of typical standards logbook entries am provided in 
Appendix 4. 
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4.2.8 in example of the solution nomcnclanm used is a working AEN standard prepared on 
11/13/gl. llte solution number essigncd was MS 2-77-2. This label reprrsmfs the following: 

. MS - solution was made and used as a semivolatile mass spec standard 

l 2- solution was logged into smndard book #2 

l 77- page number on which solution has been recorded 

. 2- this denotes the second anty on page 77 

4.2.9 AlI discrete measurements made during a standard prepatation must be recorded in the log 
Ito& specifically. weights aiiquots and final vplomes. 

o&r pertinent data to be entered in the log book arc as follows: 
. StandardName 

l Paratt material and conccmration/pu& 

l Solvenw’Dilucnt standard is prepared in 

. Type of standard bciig prepared (i.e. inter-mcdir+ spike, working, calibration) 

l Fii concemration 

l Date prepared/opened 

. Expirationdates 

l Analystsinitials 

4.2.10 The Laucks internal working material ID must be documented on the manual bench&cc 
the analytical run-log or insmtmcttt p&tout to enable nacking back to the parent material. See 
Appendix 5 for examples of typical bench sheets with standards references. 

4.3 Storage of Standards and R@ermcc Materials 

43.1 Always completely label solution with the following information: 

LAUCKS ID number 

standard name 

Concentration 

Solvent/Dilueat 

Technician’s initials 

Date of pmpatatiott 

Expiration Date 

- 
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4.32 organic standards and Ref-es Materials 

4.3~. 1 Store in vial or bottle which minimkes head space. 

4.3.2.2 Use amber or clear glass, screw tops with Teflon-liners when required. and store at 
in order of preference, the temperamre referenced in the analytical SOP or the 
tempemmrc detailed below, in the assigned refrigerator. 

4.3.2.3 Volatile Standards and Reference Materials 

4.3.23.1 All standards solutions should be stored in the VOA f?eezer at -10% to -2O’C., 

4.3.2.3.2 Most volatile standards are stored in the original ampules until used. 

4.3.2.3.3 Standards are transferred to Mininert vials with Teflon lined septa for daily use 
andstoredmtheVOAf?eezer. whenthesta&rdsaretransferred,the 
infomation is recorded in the GCIMS Volatile Standards log book. 

4.3.2.4 Other Volatile Standard Solutions 

4.3.2.4.1 Some standards need to be prepared in the lab. Stock solutions are diluted tig 
high purity MeOH. 

4.3.2.4.2 To insure stability, standard solutions should be sealed in amber glass ampules 

4.3.2.4.3 Rinse unsealed ampules with clean MeOH and place in oven to dry. 

4.3.2.4.4 Cover ends of ampules with foil. 

4.3.2.4.5 Dilute stock solution in high purity MeOH in a volumettic flask. 

4.3.2.4.6 Mix gently. 

4.3.2.4.7 Partially fill ampules with solution and recap with foil. 

4.3.2.4.8 Use Cot to cool~pules until crystals form on sides. 

4.3.2.4.9 Heat end of ampule with acetylene flame until glass begins to sofien. 

4.j.2.4.10 Gedy pull end until seal is formed. 

4.32.4.1 I Label ampules and store in &eezer. 

4.3.2.4.12 Record the information in the Mass Spec VOA Standards Log Book (MV). 

4.3.2.4.13 When standard solutions are used they should be tmnsfemd to Mininert cap 
vials with Teflon lined septa. The vials are stored in the VOA freeaer until 
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4.2.2.5 Semivolatile Standards and Reference Materials 

4.3.2.5.1 All standards solutions should be stored at a maximum temperature of 4 degrees C 
(2 2 degrees). Refer to the analytical SOPS for details as some analytes may drop 
out of solution ifat coola tcmpcramms. 

4.3.3 ~organic Standards and Refaence Materials 

4.5.3.1 All metals standards arc kept in a cabinet in the metals analysis lab. This is at room 
tempaature. Expired standards that arc kept for qualitative purposes arc kept in the 
same room, in a di&mt cabin& These qualitative standards have a special label 
on the bottIes denoting that they are not to be used for quantitative purposes. All 
otha stmdads arc kept at 4°C in a reach-in cooler in the inorganics lab. This 
coola is dedicated to stand&s and SRMs only. No sample storage is allowed in 
this cooler. 

4.4 ShelfLife 

4.4.1 Expiration 
- 

4.4.1.1 If a parent material has an expiration date of month/year, then the material is 
considered usable through the end of that month. For example, 0 1196, the mat&al 
expims after l/31/96. This guidance was obtained from various vendors. 

4.4.1.2 AI1 parent expiration dates MUST be cntcrcd into the standard log books and the 
expiration date for all resulting child materials must also be entered into the 
logbook and placed on the material label. 

4.4.1.; Note that no child solution may exceed the life of a parent solution or neat material 
This stipulation may mduce the sheif life of a pmpamd solution from that listed in 
Appendix 2. For &stance, if a stock solution is prepared from parent material that 
has an expiration dam of 05/20/95 in 01195, instead of having a six month shelf life 
(07195) the solution will expire, 05/20/95. the same date as the parent. 

4.4.1.4 See Appendix 2 for the Table of typical shelf life of standards and reference 
matctials. This table is provided as guidance only. The vendor expiration date (ii 
applicable) and the analytical SOP take precedence over any guidance set forth in 
the Table. 

4.4.1.5 If a standard is past its expiration date it may bc used for qualitative purposes only 
The standah logbook must be edited to reflect this status and an additional @cl 
must be placed on the standard. This label must be bright in color and must 
indicate that it is to be “Used for Qualitative Purposes Only: 
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5.1 Criteria 

5.1.1 Standards arc to have their concmtions v&cd before use whmwa possible. The 
QCing of the staudard is to be recorded in the applicable colt in the star&r& logbook unless 
they are validated in the individual analytical rm (such as co&mation by mother stmdard froom 
an indepcndmt source). Criteria for standards acceptability are in many cases defined in 
individual SOPS. In instances where tbcy are not so defined, acceptabiiity criteria are: 

l 80% - 120% for orgmics 

l 90% - 1 loo/o for inorgmics 

Laucks Testing Laboratories, In 
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Appendix I 

Example calcuhltions 

1. Concentration Cnlc~lations from Neat Materials 

HEL.PFUL hint: To keep yourselftight ALWAYS, ALWAYS include the units (mg, ml. etc.) i 
your calculations. 

Example calculations of standard cotlcenuations: 

Weight of Neat Mat&k 0.2500 gm 
volume of Solvenr 1oml 

To Calculate Concmuation in mg/L @pm): 

1) Calculation in Steps. 

A) 025oop IOOOmg 
Log 

= 25Omg 

A. I) Adjust the 250 mg for purity, 

i.e. if purity = 90%, 250 mg x 0.9 f 73 mg 

B 1Omb IL 
1 OOOmis 

f’O.OlL 

c> 225mg -=22SOOmg!L 
O.OlL 

2) Calculation as a Single Step. 

025OOgm lomf l 0.9O@urirv)* 
1 OOOmg l 1 OOOmf 

lg7n 1L 
-225OOmglL 

Laucks TestingLaboratories, Ini 
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3) 

FC= w -- PI Conversion Factors 
Fv 

W - Weight of neat mat&l (9) 
Fv = Fii Volume (ml) 
P - Purity (WlOO) 
FC = Final Concentration (mg/L = ppm) 

2. Intermediate and Working Standards (Standard Dilution) 

(FC)(FV) X 1000 = (AV) (PC) 

where; 
FC: Final Concenuarion(s) in standard desired. Units=pg/mL. 
FV: Final volume of the prepared standard. Units=mL.. 
1000: Conversion factor from mL to PL 
PC: Parent Concentration (standard normally containing high concentrations 

and is diluted to desired final concentration). Units = pg/mL. 
AV: Aliquot Volume of parent standard required to achieve final 

concentrations desired. 
Units: pL (microliter). 

a)NuuJtoStocks ) 

PurirJQK$OOc*w I FC 

where; 

l,OOO,OOO = Conversion factor from gram to microgram 
W weight used in standard prep (9) 
Fv Fii Volume (ml) 
FC rglml=ppm=mti 
Rxrity=%PuIi~/100 
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Appendix 5 

Bench Sheet Examples 

- . 
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l : SUB46 Ued 04-10-36 09:3’3: 4s an 

Autosampler Type: TYPE TJh Name: SUB46 
,l+ Poritlans: 2S7f300 QC P9sitipns: 11/19 

Rinse Station location iS rack ‘1, pas. -1. 
* Sets: x 

- =acks - 

?.ck * Typs Usage was Lrft final ysea/%s 
-- - ------ 

1 aux. CL? Rack STD/OC/SLpNU II 19 
2 Sampl* (13mm:l S*mp 1 ss 3” & 1 
3 Sample (13mm.r Samp 1 es 73 1 
4 Sample Ix3mm5 Samp 1 es 1 
S Sample il3mm) Samp 1 es 1 

-- Sample Sets -- 

Set# Type Pr spar al Description Met hod WF,>S Rat k# Star- 
-- --e-e -I --- - ---e ----me _---- -I_- 

1 . . y NO unco9,uncl1 RE-aS,TL urwSOIL 43 2 1 

--- Proparrtlon Info - 

Set* Uptake UFt?kP*= Final 
___- ------ --- ----- a---- . 
NO Samples "ropared. . 

Di?. Factor 
- ---- 

+.+ As,TI 
KP v/tofFb 

Pos Pow to1 Ssmpl e Name 
___ __- --- ---------------- 

I 1 1 ICVl rrC~-l~Ol 
.T 1 ._) i STDJ *cu- YI-OI 
3 1 3 STD3 .+<‘*-9,-e, SIullOJ5 
4 1 J ST92 *e.t+w I 0-f IO-9 
5 1 f STDl n~q+r-oz 
6 1 6 STVO 
7 1 7 81 l nk 
0 1 0 cm *5’)4’-0’ 

c-2.. .19 Not Used! a- 

Rack #1 

Pas Row CO1 
-- --- -- 

1 1 1 
2 1 2 
3 1 3 
4 1 4 
5 1 s 
6 1 5 
7 4 1 7 

1 0 
3 1 3 

16 1 10 
11 .- 1 11 
I”’ 1 12 
13 1 13 

Samp 1 c Name 
---- 
CPI II rc*-rr-•z 
ICSPPI 1 me*-tz-4 
PBS.1 
LCSS 1 
03lp+Q 1 
03040-910 
Q3940-9 1 s 
63040-o 1 L 
03040-02 . 
Q3049-93 
03040-01 5x 
63040-9 1 D 3x 
03949-Q 15 5x 

3st * #Usrd 
---- --- 
-NE- 1 
-NP- 1 
-N&- 1 
-ua- 1 
-Na- 1 
-NcI- 1 
-NG- 7 
-NA- 6 

Set I) #Used 

1 -Na- 
1 -NA- 
1 -N& 
1 -Na- 
1 -N+ 
1 -NA- 
1’ -’ 
1.. z- 
1 -N+ 
1 -NC)- 
1 -NA- 
1 -NcI- 
1 -N& 

TYF* 

8(5 Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Blank 
QC Standard 

TYPE 
------ 
Samp 1 c 
Samp 1s 
Samp 1 c 
Samp I l 
Samp 1 c 
S*mpl* 
Sample 
Samp 1 l 
Samp 1 e 
Samplr 
Samp 1 l 
Samp 1 + 

sampx e 
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1. Introduction and Scope 

1.1. Method Description 

1.1.1. The purpose of this procedure is to provide instructions for planning, performing and 
reportmg Q&‘QC audits within the laboratory. 

1.1.2. This merhod is restricred to use by. or under the supervision of personnel experienced in 
the technique described. 

1.2. Discussion 

An .-Iudir of the facility is performed for the following reasons: 

1.21 To JeLermine rhat contracrual and regulatory obligations are fulfilled. 

1.X To determine that procedures and standards are being followed. and to insure good 
labomrop practice. These audits will include. but are not limited to the refrigeration unit 
temperatures. logbooks. balance calibrations. data. and standards traceability. 

1.3 To estzblish that qualip assurance objectives are met. including holding times. use of 
appro\,ed xal!.tical methods. and srared objecrives for precision and accuracy. 

1.2-I To serve Y a management tool to evaluate appropriateness of quality assurance policies. 

1.23 To ident@ potential or actual deficiencies for the purposes of evaluating compliance with 
requirements ;md providing the means for correction. 

12.6 To determine that records arc)prcpared and maintained as required. 

1.; Documentation and Frequent) 

Documentation required is specified in the text and the frequency shall be as required by the 
QA Manager. but at least one technical audit shall be performed annually for each 
depatunent. This audit may take place in parts. with additional and more extensive audits 
being scheduled as deemed necessary. 

1.4. Definition of Terms 

1.4.; This section defines terms and acronyms as they are used in this SOP. 

Lauds Testing Laboratories. inc. 
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1.4.-i SOP: Standard Operating Procedure 

1.43 QA: Quality .-\ssurance 

1.4.6 QC: Quality Control 

1.4.7 Audit: A planned and documented activity performed to determine by investigation. 
examination. or evaluation of objective evidence the adequacy of and compliance with 
established procedure. instruction. and other applicable documents and the effectiveness of 
implemmtxion. .An audit should not be confused with surveillance or inspection activities 
performed for the sole purpose of process control or product acceptance. 

1.4.8 Auditor: .Any individual: uho performs or assists in rhe performance ofany pan of an 
audit. incluJinc technic31 specialists. 

1.4.9 Lead .+uditor: .U individual kvho is qualiticd to organize and direct an audit. report audit 
findings. and evaluate proposed corrective actions. 

1.4.10 Finding: Departure from approved procedures. program requirements. or other applicable - 
4 

documents that ha\ e. or in the immediate future could reasonably be expected to have, an 
adverse effect on the xlequacy or effective imljlcmentation of the Laucks QA program. This 
would be ranked as 3 critical discrepancy in the audit report. 

1 .J. 1 i Dcticienc\-: Departure from approved procedures. program requirements. other 
applicable documents. or good management practices that. if not corrected in a timely 
manner. could reasonably be expected to have a future adverse effect on the adequacy or 
effective implementation of the Laucks QA pro-pram. This would be ranked aa a minor 
discrepant: in the audit report. +- 

1.4. I2 DtscrrpJnc! : Departure from approved procedures. program requirement or other 
applicable documents that have. or may have an adverse effect on the adquacy or effictive 
implementation of the Laucks QA program. This includes findings and deficiencies found 
during the course of an audit. 

1.4.13 Recommendation: An observation or advise given to enhance cummt practices by any 
individual or department of the Laucks QA program. This would be ranked as a 
recommended item in the audit report. 

Lads Testing Laboratories. Inc. 
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2. Responsibilities 

2.1 II is the responsibilip of QA personnel. the audiror and audit leader to perform an audit 
according to this SOP and complex ail documentation required for review. 

3.1.1 0.4 \lnnapcr is responsible for the following: 

l Approving each derailed audit plan 

. Concurring with the adtquac>- of each audit repon 

l Issuing the audit report 

l Tracking audir status through final closeout 

2.1.: Ifan audit tc3m is used. the tbllo\<ing responsibilities fall upon the .4udit Team Leader. 
If an audit team is not used. the foilo\\ing responsibilities fall to the QA Manager: 

. Developing rhc detailed audit plan 

. Conducting pre-audit and post-audit conferences 

* Super\ ising the conduct of the audit 

. Preparing and signing the audir report 

2.1.3 Manayement of audited departments is responsible for the following: 

l Providing reasonable and tim;ly access to personnel. facilities. and records, as required to 
suppon the audit process 

l Providing timely and adequate response to audit reports. including determination and 
implementation of co’ zcxive actions. as required. 

l Verifving initial implememarion of comctive action for deficiencies in their areas, if 
applicable. 

2.2.4udirs and reports are to be performed by personnel in the laboratory who have dcmonstmted 
the ability to evaluate processes in the laboratory with emphasis on Quality Con001 and 
Quality Assurance. 

Lauds Testing Laboratories, Inc. 
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2.3 Final review zmd sign-off of each Audit Finding Report tiy be performed by either the QA 
Manager. Lab Dlrector or department supervisor or designee. 

3. Safew precautions 

3.1. Safer! Precaurions 

3.1.1. Auditors must adhere to the general laboratory health and safety policies during the 
course of the audit. 

3.12 Prorective eyewear must be worn in all applicable locations at all times during the course 
ofthe audit. 

4. Calibration and Ounlilv Control 

- ‘ 

5. Ooer3rion Drocedures 

5.1 Grnerxl 

5.1.1 Audit personnel may be selected and assigned audit responsibilities commensurate with 
their rraining and expertise and the special nature of the activities to be audited. 

5.12 Audir personnel are independent of any direct responsibility for perfonnancc of any 
activitv \\ hlch they will audit. Pfrsons having direct responsibility for performance of the 
activities are not involved in the selection of an audit team. 

j.1.j Audit team members shall have received appropriate indoctrination and training for 
auditing. 

5.1 Audit Planning 

5.2.1 The Q.A Manager. or designee shall develop an audit plan which shall be the basis for the 
audit. The audit plan is documented on Audit Plan Form (Se Appendix I). 

52.2 The Q.4 Manager shall develop an audit checklist appropriate to the activiry or area bc’-- 
audited. The checklist should contain auditable requirements exttacted from the QA Man. 

Laucks Testing Laboratories, Inc. 
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appiic3ble SOP’s or guidance documents. such 3s EP.4 SW846 Checklists are designed for 
each Depxtmenr by the QA Manager and c3n be accessed by the QA Department. 

j.2.j The 0.A %nnger shall ensure that rhc checklist provides an adequate means for 
indicxmy u he:rher the question is sarisf3ctorily answered. 

5.2.1 Audits 3re scheduled in 3 manner to provide coverage and coordination with ongoing QA 
program acrivirirs. 

5.2.5 audits 3re xheduled 3t 3 frequency commensurate with the stafus and importance of the 
activip U’ithin rhe audit program. each department of the laboratory and each element of the 
Laucks-QA progmm is audited. 313 minimum. at levt once annually. 

52.6 The 0.4 Mmger notifies rhe audited department. in writing. prior to the audit to p&de 
the subject 2nd xope ot’ the audit. audit schedule. and audit team members. if appii&le. 

j.; Audir Periormance 

5.5.1 The 0.4 Mn3yer and (when required) the appoimed audir te3m members shall proceed 
through rhe audit checklisr recording evidence of compliance. discrepancies. or 
recommendnuons. 

5.52 During the audit. the QA Manager or appointed ream member shall use their best 
judgment IO determine if there is 3 need to audit ar 3 greater depth than the checklist 
indicxea It’dilb is the c;~se. rhe checklist shall be modified accordingly. 

5.2.4 Objective evidence is examined. and essential information is recorded. such as the 
identification of specific evidence examined. specific details of discrepancies or adverse 
conditions. 3nd spplic3ble referepces. 

52.5 The Q.A Mmnnper shall identify each finding. deficiency. or recommendation in a QA 
audit report. Findings. deficiencies and recommendations will be listed by department and 
sequentially numbered in the QA ,audit report. 

5.4 Audit Report 

5.4.1 The QA Minager or his designee shall prepare an audit report which should address the 
following: 

5.4,1. I D3te 3nd locxion (La&s-department) of the audit. 

Laud3 Tesring Labarararies. Inc. 
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j.d.1.2 Purpose and scope of rhe audit. 

Replaces: OC 

5.4. I .j Audit team members (when applicable) and the people contacted during the audit. 

j.4.1 .-I Description of items. including the rank. type and detail of me audit finding requiring 
corrective action. The description of the items must be in sufficient detail to enable 
investigatton. evaluation. and correction ofthe finding. (See Appendix II - Audit Finding 
Repon Form I The report may also include the area affected (See Table in Appendix III) and 
Finding Type (See Table in Appendix IV) 

5.1.1.j Due date for completion of corrective action pians. 

5.42 The Q.4 Manager shall issue the audit report to the appropriate levels of Laucks 
management within four following the audit. This report shah include a copy of each 
finding. deticienc!- andtor recommendation. 

5.j Audit Closure and Follokv-L’p 

j.j.1 The appropriate Laucks Management (departmental supervisors. laboratory director hal) - 
investigate the reported finding. deficiency or recommendation and do the following: 

j. j. 1.1 Determmc the actions required to correct the discrepancy. 

j.j.l.2 Evaluate each discrepahcy to determine the root cause of the problem and any generic 
implications. 

j.j.l.3 Determine the corrective action required to correct the discrepancy and to prevent 
recurrence. 

a- 
5.5.1.4 Document corrective action and indicate corrective action commitment date. 

5.5.1.5 Sign. date. and return the completed form ta the QA Manager within the assigned time 
frame given in the audit report. 

5.52 The Q.4 Manager shall evaluate each discrepancy/recommendation response. Inadequate 
or indeterminate responses shah be returned for reexamination of the pmblem and revised 
corrective action. 

j.5.j The QA Nsnager shall verify the corrective action, as stated in the response, and make 
sure it has been implemented and accomplished as scheduled. - 

Lauds Testing Laborarories. inc. 
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j. j.4 .4n interim status report of corrective action completion may be issued 

j.j.5 .~fter verification ofcorrective action. the QA lManagcr shah issue a report statiq that all 
corrective action has been completed and the audit is closed. 

j.5.6 If a stalemate is reached concerning either the validity or resolution of an audit finding, 
affected personnel escalate the concern to the appropriate level of management to effect a 
resolution. 

5.6 Records 

The Q.A Llvlager shall ensure that the following audit documentation is maintained on file: 

j.6.1 Completed audit checklist. 

5.62 Audit Report (includes findings. deficiencies and recommendations), 

D 
5.6.: Correct)\e Action (response to discrepancies). 

5.6.4 Records pertaining to the completion of corrective action. 

j.7 .Audir Dtzcrrpanc! Tracking 

5.7. I Audit discrepancies will be categorized to facilitate tracking and trending ofrecurrem 
problems. The categories are as follows: 

- Logbook Slainrenance 

l Document Control Procedur& 

- QC Procedures 

l Standard OpentingiQuality .Aw.trance Procedure 

- halytical Method 

l PurchasingiProcuremcnt Document Control 

l Standards Preparation/Documentation 

l SafetyReagent Labeling or Storage , 

Latcckr Testing Laboratories. Inc. 
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l Training;Records 

l Good Lsboraro~ Practices 

- Other 

5.12 Explanations oiCxegories Listed Above 

5.7.1.1 Logbook mamtenance findings include but are not limited to the following: logbooks not 
being maintained in accordance rvith Laucks policy. improper entries into logbooks. improper 
error corrections. logbooks not being kept up to date. 

j.7.' -) Document Control Procedure findings include but are not limited to the following: -.- 
documents being nxtinrArd in Such a \~a?- that is non-complaint with Laucks document 
control procedures (this includes archives. SOPS. QAPs. Chemical Hygiene Plan HTVRs. 
and forms 1. records being stored in work areas for longer than 6 months. improper handling 
of controlled procedures. 

j.7.l.j QC proc4ure finding include but are not limited to the following: temperatures of ove. 
and reiri~erxion units not being monitored in accordance with procedures. balances and 
pipettes not being verified as required. 

5.724 Standard Operating Procedure and Quali~ Assurance procedure findings include any case 
where a procedure has not been follo\ved in full and has not been documented on the 
applicable corrective action from. 

5.723 .~nal~tical methods findings involve cases where the approved and required analytical 
method has not been followed to+the full extent and there is no documentation that 
communii;lto thts. 

5.7.2.6 Purchasing and procurement document control findings involve instances where the 
appropriate procedures have not been followed in 111. This type of finding includes but is 
not limited IO the following: un-approved use of standards or solvents. lack of certification 
documentxion. etc. 

. 

5.7.3.7 Findings for standards preparation and standards documentation include but are not 
limited to the following circumstances: improperly prepared standards. improperly 
documented standard preparation. inadequate verification documentation, lack of 
documentation when procedures are not followed in full. 

Lauds Testing Laboratories. Inc. 
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5.7.2.8 Safer? and reagenvchemical labeling findings involve any deviation from approved safety 
and waste procedures and the chemical hygiene pian. 

5.729 Training and training records fikings involve lark of uaining records. and personnel 
performing analysis without appropriate qualification documentation. 

5.i.2.10 Good L;lbomco~. Practice tindinas involve significant figures. temperature monitoring. 
calibration techniques and other associated activities involved with safe and accurate 
laboratory practices. 

6.1 References 

Laucks Quality .~ssumnce Plan 

Applicabjt-SgPs 

Audir Database Tables 
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Appendix I 

Audit Plan Form 

.- 

. 
-m 
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Audit Plan 

Area to be Audited: 

Lead Auditor: 

Audit Team Members (if applicable): 

Date of Audit: 

Type of Audit. 

Checklist(s) to be Used: 

lndiwduals Contacted During the Audit: 

Audit Debnef Date: 

a 

Report issued Date: 

Signature of Lead Auditor: 

Signature(s) of Team Members: 

q:\qaleudit\auditpln.doc Revision 0. January 21, 1996 
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Appendix U 

hdir Finding Report Form 
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Audit Finding Report 

AtUt Numoer Example Finding Number 1 

Facthty Audit Date: 

Audwg Body Audit Type: 

Lead Auditor Affected Area: GCSemwolatllcs 

Related %dmgs 

F1ncmg Rann Mmor Repeat Findmg?: No 

Findlng 

C3rreewe Acaon Response 

Opened By: Date Opened: 

Response By: Response Date: 

Corrective Action By: Scheduled Completion Date: 

Verkied By: Date V&tied: 

DarePnnmd 3nm Rodion 1. Jamwy31. ibaa 
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Finding Type 
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1.1 Description 

1.1.1 

1.1.2 

1.1.3 

This SOP is intended to provide an overview and general organization of data review 
p~ticcs employed for validamble packages. The actual data review processes and check 
lists specific to those types of analyses arc covered in speci& SOPS. A schematic 
d&ram of the gcnctal review pmcess is provided in Appendix I. 

Validatable packages are often similar to the Connact Laboratory Program (CLP) 
prcsernatio~ although the actual analyses themselves and the applicable quality control 
(QC) may be from SW 846 or other references. If such is the case, the CLP format would 
be modiicd to meet the rquircmmts of the referenced methodology. However, the 
ovctall review process remains the ssme. 

In-house (non-validatable) data packages receive much of the same review but do not 
necessarily follow the same process or the same level of documentation. It is not the 
intent of this SOP to outline the process for these data. 

This method is rcstricred to use by, or under the supervision of analysts experienced in 
the technique described. Each analyst performing this method must have demonstrated 
the ability to perform the described function. 

2.1 Equipment 

2.1.1 Data package or the portion tf the data package to be validated 

2.1.2 SOPS, includiig associated checklists, for the validation of the analyses of interest 

2.1.3 Access to computer programs, etc. which may be required in order to complete the review 
Pro== 

. . . . 
3&M 

3.1.1 It is the responsibility of the analyst to provide the iirst level of data revicw’and to ensure 
that all criteria have been met or their failure addrcsxd prior to releasing the data for the 

LawA Testing Laboratories, Inc. 
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next level of review. The analyst may only be the first level of review but is the most 
@m-tanr in ensuting that the reported values r&ct what was actually prcsat in tbc 
s~ples. It is particularly important that the analyst be proactive in dnermining any 
actions that need to be taken in order that they may bc completed within the holding time 
for that analysis and within the tumaround tune required by the client. 

. The analyst must ensure that the insnumcnt was functioning properly at the time of 
analysis 

. The analyst will ensure that all data comply with the method and project-specific 
requirements and that any deviations or failures to meet criteria are documented in the 
project file. 

l The analyst must check to see that all calibration criteria were met 

l The analyst must review all quality control data and errsum that criteria were either 
met or corrective action taken. This action may vary anywhere from simple narration 
in the report to n-analysis of the sample SCL depending upon the QC failure and the 
method requirements. 

. The analyst will review the final data to see that they make sense, that is, the values 
determined are reasonable. do not disagree with other information the analyst may b - 

. 

aware of, and that the calculated values appear to agree with the raw data. 

l The analyst will either nanscribe the dam into the LIMS or will pass data to the 
person responsible for transcription in a format which can be easily interprctcrL 

3.2 Peer or Secondary Review 

32.1 Data must receive a second lcv.cl of review from a peer analyst This analyst should be a 
person who is familiar with and capable of performing the analysis themselves. If there is 
no peer analyst available be&se the analyst in question is the only one expcricnced with 
the analysis or for other critical masons, another qualified individual may substimtc for 
the peer andyst. This person must still be familiar with all aspects of the calculations 
being performed and the relationships between data and pcrformancc of the method in 
order that the review can be properly conducted. 771~ peer analyst reviewer must: 

. Check 100% of the manual entries for transcription errors 

. Check 100% of manual calculations for accuracy 

. Spot check at least 10% of computer calculations to verify progtam validity 

l Check for completeness of raw data or supporting matmials - . 

. Confii spectral assignments and idmtification of TICS 

Lauchx Testing Laboratories, Inc. 
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. Check for appropriate use of sign%cant figures and rounding 

l Check reported values for dilutions 

. Check for compliicc with Method and project-specific mquiremcms 

. Check for reasonableness of data 

3.3 Supervisor 

3.3.1 The responsible supervisor or a designated ahernate for the area in which the analysis is 
conducted must provide a technical review of the reported data. This level of review 
need not be as detailed as the peer review but must include: 

l Checking for reasonableness and sensibility of the repotted data 

. Checking for completeness of the reported information 

. Checking for compliance required QC practices including those specified in the 
Method and those that are project-specific. 

. Checking for descriptions of deviations from Method and project-specific QC 
requirements 

. Checking the information in the report narrative for sensibility 

3.4 QA Review 

3.4.1 QA cursorily reviews most data and periodically, in conducting data audits, reviews 
select packages more thoroughly. The cursoty reviews are generally performed just prior 
to release of the data In depth reviews almost always occur atIer release of the data and 
are intended more for a revi+ and assessment of laboratory data and processes tather 
than an assurance of perfotmancc on that particular data package. Should quality issues 
a&c that have a critical negative impact on the package being thoroughly reviewed, 
however, QA may call for more specific comctive action. QA may choose to go into any 
depth in review of data packages, but in general. most reviews will consist of: 

. Checking for compliance with required QC practices 

. checking for masonableness and sensibility of repotted data 

l Checking for deviations from Method or project QC requirements 

. Checking for compliance with SOPS (periodically) 

Layh Testing Laboratories, Inc. 
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3.5 Project Manag= 

3.5.1 &ject managers do not petf~rtn technical reviews but do ticw cake ~WAVCS to 
m compliance with contzacmal agreements. Their responsibiities include: 

. Reviewing to ensure that the client requested methodology was used and referenced 

. Ensuring that sample enuy comments were incorporated, and that concerns that were 
raised during the course of analysis which required client communication and 
decisions have been incorporated. 

l Reviewing and signing project narrarives. 

l Reviewing the billing to ensure that the proper invoicing has occurred in conjunction 
with conuactual agreement. 

3.6 Msnqemcnt 

3.6.1 Senior management reviews case narratives and other components of data packages. 
should they find cause. They are the parties responsible for approving the release - 
(signing) of reports. 

4.1 General 

4.1.1 The processes described below are general. Specific QC and practices, including most of 
the corrective actions dting from QC faihres sre generalIy described in the 
approphte SOPS. The speci5cs of the review process for individual analyses are 
specified in the mpcctive d#i review SOPS along with their associated checkkrs. 

4.12 The duties of individuak responsible for various levels of tiew are specified in the 
Responsibilities section of this SOP. It is the responsibility of each reviewer to be 
familiar with this SOP and those specific to their fuuctioh 

4.2 Adyst 

4.2.1 The analyst must be cognizant of the entire analytical process and document anything 
out-of-tbe+dinary that goes on during the analysis. This may include on-the-spot 
cotrective action, such a dilution and re-anaIysk The analyst most also review the data 
duringtheproductionoffinalrrsultJtomnmthMallaitcriaarrmaandthafall 
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appropriate commentary mgarding the analysis and any -rdimW’ steps M clearly 
noted. 

4.2.2 ne analyst will then assemble the final data package according to the SOP and submit 
the dara.for review to tbc secondary reviewer. The work of the analyst is the most critical 
inthetwicwprocwasthis ensures the timely processing of the samples in order to meet 
holding and tornaround times. 

4.2.3 When completed with the data package, the analyst will pass all of the associated 
maurials along to the second reviewer. 

4.3 Peer or Secondary Review 

4.3.1 The secondary review will usually include use of the checklists associated with the data 
review SOPS. If in doubt, the secondary reviewer will ask the analyst for further 
information and not just pass along pmblcms to the next level. In consultation with the 
supervisor or QA, data may be retuned to the analyst for corrective action. 

4.3.2 The secondary reviewer will pass the data and checklist along to the supervisor 

4.4 Supervisor 

4.4.1 The area sups-visor ordesignate will perform the functions outlined under the 
Responsibilities section, paying special attention to data review checklist items which do 
not meet method specifications. The supervisor may determine that corrective actions are 
necessary in the pursuit of data of adequate quality or may consult with QA where the 
optimal pmctice is questionable. The supervisor should eosurc that corrective actions are 
all completed and all report $ommentary is sound prior to submitting the data to the 
reports depamncnt. 

4.5 Reporting 

4.5.1 The reporting group assembles the respective data packages but bears no responsibility 
for review other than to ensure that all of the analyses are present in the package, that 
everyone has input their mspective commentary into the report narrative. that all nanatiw 
comments have been printed and the appropriate parrs of the data package have been 
assembled. This aspect is detailed in an SOP designed for that purpose. 

Lads Testing Laboratories, inc. 



SOP No: LTL-1018 
Revision: 0 
Date: 06/I 7196 
Page: $ofll . 
Rqhces: - IlO1 

4.6 Quality Assurmcc 

4.6.1 QA pdms cursory reviews of most nanativc and data pac@es before release. QA 
my call for corrc&ve action &t any level should problems be obmed which have not 
been dealt with in an appropriate manuer prior to this late stage of reporting. 
Rcsponsibiiity to spot and have errors co- however, must not be lefi up to QA if 
they arc spotted earlier or the analysis aud repotig of results will almost certainly be 
delayed. 

4.6.2 QA will also perform a more thorough review of select data packages, the scope of which 
b at the discretion of QA and is not addressed in this SOP. Such review will be more 
detailed, however, and corrective actions may rcsuk which will impact the immediate 
data or, more likely, affect the processes involved in colkcting, reviewing, or reporting 
dam in gcncral. 

4.7 Project Managemmt 

4.7.1 Project managers review and sign project nanatives. They will review only to ensure thaw 
tbe client requested methodology WBS used and referenced, that sample entry cotmnentz 
were incorporated, and that concerns that were raised during the course of analysis which 
required client communication and decisions have been incorporated. They must also 
review the billing to ensure that the prow invoicing W occurred in conjunction with 
contractual agreement. They may perform these tasks either before or afbx QA review. 

4.8 Management 

4.8.1 Management will review and release (sign) nanativcs. 
l - 

LReaom 

5.1 Data Review and Signatures 

5.1.1 Data review forms are provided in individual data review SOPS. 

5.12 Analysthviewer signamres occur on organic3 cover pages. lnorganics review signatucs 
occur on data cover pages and supervisor signatures arc included on both metals and 
convmtional chemistry packages. 

5.1.3 Management signatmzs appear on all final reporr~. 

Luucks Testing Labomories. Inc. 
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1.1 scope 

1.1 .l The maintenance of logbooks is essential to monitoring all aspects of laboratory 
operations including instrument and method performance and in tracking analyses. It is 
also important to confirming instrument performance at the time of specific analyses and 
in monitoring ongoing or periodic performance degradation and the steps taken to correct 
or prevent such occurrences. This document applies to all personnel involved in the 
preparation, control and use of laboratory notebooks. 

1.1.2 More specific instructions for maintaining logbooks can be found in pertinent SOPS. such 
as LTL-1007 “Maintaining Instrument Records and Logbooks” or LTL-1005 “Analytical 
Balances” or others specific to other laboratory operations. 

1.2 Purpose 

1.2. l The purpose of this SOP is to define the practices used :o maintain control and use of 
laboratory logbooks. This SOP is not intended as a specific description of any particular 
logbook type but covers the practices that must be in place for all logbooks employed at 
Laucks. 

1.3 Definition of Terms 

1.3.1 Logbook - Any bound or unbound document that forms a record of activities and 
pertinent data regarding an activity including but not limited to maintenance logs. 
standards logs, reagent chemical logs. analysis logs including instrument outputs 
(computer generated or strip chart recordings), balance and temperature logs, or any other 
regularly maintained record of activity. 

2.1 Control 

2.1.1 Documents that specify quality requirements or activities affecting quality or evident&y 
activities shall be controlled to ensure that cotrect documents are being used and properly 
archived when completed. 

2.2 Maintenance 

2.2.1 Quality assurance records (logbooks) shall be compiled’and maintained in accordance 
with approved procedures. 

LUIW& Tesring Laborarvries. Inc. 
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2.3 Monitoring 

2.3.1 Logbooks should be periodically monitored to ensure they are being properly maintained 
and information is being correctly recorded. Standard logbooks and run logs should be 
monitored at least semiannually by group supervisors or their designees. Maintenance 
and other logbooks need only be reviewed annually, unless previous review has 
demonstrated inadequacies in the logbook which require more frequent monitoring. 

. . . . 
3LResoonSlbllltleJ 

3.1 Qualiv As<icC Manager 

l Maintain the logs for control of laboratory notebooks and provide control numbers and 
labels as required. 

. Approve format and proposed content of laboratory notebooks; minor changes to pre- 
printed forms do not need QA approval as long as their basic content does not change. 

. Maintain master copies of notebook pages (in instances where pre-printed pages with a 
specific format are used); this may be in electronic or hardcopy form or both. -4 

. Monitor satisfactory implementation of the requirements of this SOP .: 

3.2 Responsible Supervisor 

. Determine the format and content of notebooks used in their respective areas 

. Ensure that QA has been provided with an electronic version of all pre-printed logbook 
pages in order that they are later available fof reprinting or editing. 

. Ensure that all laboratory notebooks are properly labeled, including the appropriate 
cont.rol number. 

. Ensure that personnel are adequately trained in the proper use of laboratory notebooks 

l Periodically review laboratory notebooks to verify satisfactory implementation of the 
requirements of this SOP. Standard logbooks and run logs should be monitored at least 
semiannually by group supervisors or their designees. Maintenance and other logbooks 
need only be reviewed annually, unless previous review has demonstrated inadequacies 
in the logbook which require more frequent monitoring. This activity may be assigned 
to another individual but should not be the same individual wh:- regularly completes the 
log itselt ,- 1 
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3.3 Analyst 

. Ensure that they are using the appropriate logbook and understand how to properly fill in the 
required fields. 

. Ensure that any new logbook has been given a logbook number by QA before beginning to 
use it. 

. Ensure that the logbook is clearly identified with an instrument ID and purpose or other 
appropriate title which will enable the analyst to easily identify the logbook. 

.. 
. Ensure that if pre-printed logbook pages need to be modified, the modifications are approved 

by their supervisor and that an electronic copy or, if requested an original hardcopy have 
been provided to QA. 

4.1 Notebook Structure 

4.1.1 Laboratory notebooks may be either bound or unbound as described below. Most 
logbooks should be bound in some fashion but it is recognized that this is not always 
possible, such as for vendor service records. These records may be stored in j-ring 
binders or other suitable notebooks. 

4.1.2 In some instances, logbooks may be created from instrument printouts or other pages that 
do not lend themselves to being pre-bound. In these instances. the log sheets may be 
stored in a j-ring binder or other storage until enough sheets have been accumulated to 
have them bound with the laboratory comb binder. 

4.1.3 AI1 logbooks whether bound or unbound must be controlled by QA as designated by the 
appropriate QA Book Number label (see example in Appendix 1). 

4.1.4 Bound notebooks shall confotm to the following: 

l Where feasible, binding will be of a type that will make the removal and reinsertion of 
pages readily noticeable. 

l If pre-printed and bound, all pages will be sequentially pre-numbered. If the fotmat of 
the notebook permits the use of the reverse side of the pages. both sides of each page 
will contain a sequential page number. 

Lauds Turing Laborarories. Inc. 
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. Each page of the pre-printed bound notebook will cont+n, as a minimum, the laboratory 
name, logbook title, and sequential page number. Other elements may also be necessary 
for any specific logbook. 

4.1.5 Unbound notebooks shah conform to the following: 

. Unbound p,ages will be contained in a binder or folder that provides protection from 
damage. 

. Each unbound page will contain a unique identifier (e.g., run number/date). For 
identifiration purposes, a continuous printout on fanfold computer paper requires only 
one identifier unless the sheets are separated. 

. As noted above in 4.1.2. some unbound logbooks may eventually be bound if practical. 

4.1.6 All notebooks will contain the following information on the cover: 

. Laboratory name, Laucks Testing Labomtories, Inc. 

. Control number assigned by the Quality Assurance Officer 

. The department to which the logbook was issued 

. The use of the logbook (i.e. balance calibration. instrument run-log. etc.) 

. The department book number or title &J& identifying that book. as required to 
identify the specific use of the book. This may include an instrument number or other 
logbook ID (such as a standards logbook ID). This is in addition to the QA logbook 
number. 

. Start Date, the date on which the f?irst entry was made 

l End date, the date on which the last entry was made 

4.2 Contn~l of Logbooks 

42.1 The QA Officer will maintain a master log of laboratory notebooks that contains as a 
minimum, the following information: 

. Unique control number for each logbook 

- 4 

. Logbook title, which should reflect the type of information to be entered. 
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. Depment to whom issued, for accountability only. A logbook will generally be 
assigned to a work station or function, and in no way is a laboratory notebook to be 
considered a “personal” notebook. 

. Date issued, for accountability only. 

. Date closed, for accountability. 

4.2.2 Master sheets for each logbook will be maintained by the QA Offxer and will be utilized 
for producing notebooks when required. 

. . 
4.3 Use of Laboratory Logbooks 

4.3.1 Dre notebook is the basic document for recording information. Entries should be made 
into the notebook in real time. not tirten on scratch paper and transferred later. 

4.3.2 Handwritten entries should be legible and entered in black or blue indelible ink. 

4.3.3 Computer-generated data should be printed out and collected at appropriate times to 
represent the activities being recorded. 

. Computer printouts may be either placed in unbound notebooks as described above, or 
inserted into bound notebooks. 

l Computer printouts or other material inserted into bound notebooks must be securely 
fastened (tape is preferred) in such a way that removal and insertion of material can be 
determined readily. 

4.3.4 When information from related activities is recorded in more than one notebook, provide 
adequate cross-reference information in all affected notebooks so that all pertinent data 
can be readily accessed. * 

4.3.5 Do not skip pages when entering data. For example. if data is not readily available for 
entry, do not leave space for later entry. Enter the data when it becomes available and 
provide adequate cross-references if required. 

4.:.6 In cases where partial or complete pages must he left blank and not used, indicate the 
unused portion by placing a horizontal line at the beginning and end of the unused portion 
and connecting opposite ends of the horizontal lines with a diagonal, resulting in a Z- 
shaped figure. The individual striking out the blank area will initial and or+e the 
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4.3.7 Errors or other changes must be deleted in a similar fashion or with a single-line cross-out 
which has been initialed and dated. mcrasures. o v .** WV. em- hate-out or m&q& 
lim ~~oss-~~*J (blackine- 

4.3.8 When pre-printed formats are &ed and all possible entries are not required, the remaining 
blanks may be struck out with a Z as described above. or entries such as N/A may be 
placed in the unused blanks. 

43.9 The individual entering information into the notebook shall initial and date each page 
used, or in the case of logbooks with ongoing records which do not occupy the entire 
page, such as niaintenance logs or balance logs. each individual entry. 

4.4 Supervisory Monitoring of Laboratory Logbooks 

4.4.1 Srandard logbooks and run logs should be monitored at least semiannually by group 
supervisors or their designees. Maintenance and other logbooks need only be reviewed 
annually, unless previous review has demonstrated inadequacies in the logbook which 
require more frequent monitoring. This activity may be assigned to another individual 
but should not be the same individual who regularly completes the log itself. 

4.42 Logbooks should be reviewed using the review items provided in Appendix II. although 
it is not necessary to actually document the review using this checklist. 

4.4.3 Errors should be formally broughht to the attention of the responsible individual through 
the use of Conective Action Forms. If errors are correctable or items can be corrected for 
Iegibiliry problems, they should be corrected using the proper error correction technique. 

4.4.4 Logbooks that have been reviewed are marked with a fluorescent yellow or other colorful 
label that looks similar to the label in Appendix III. 

4.5 QA Monitoring of Laboratory Logbooks 

4.5.1 The QA Officer will verify during periodic audit and surveillance activities that 
notebooks are properly completed and maintained. This will generally be done 
approximately annually as part of routine audits. This observation does not preclude the 
requirement for supervisory review. 

- 
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Appeadii I 

. 

Example QA Logbook Label 

Lau* T--l Lr 
QA Book No.: 

Issued To: 

Used, For: 

Dept. Book NO.: 

Start Date: 

End Date: 

Latrcks i sing Laboratories. Inc. 
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Appendix II 

Example Logbook Review Items to be Observed 

Have aI1 pertinent fields been filled or marked not applicable @J/A)? 

Has empty space been crossed out properly initialed and dated? 

Have errors been corrected with single-line crossouts, initialed and dated’(no obliterations or 
overwites)? 

Are all entries clear and easy to read and comprehend? 

If calculations are involved, check several random calculations for error. 

If traceabiliy is involved (as for standards) check several random entries to confirm that the ._ 
logbook entries can be tracked back to the original entry. 

If standards log, observe some actual standards and compare them against logbook entries for 
accuracy. 

Are all handwritten entries initialed and dated? 

If the book is beginning to deteriorate, it should be repaired or retired and replaced. 

Lou& Testing Laboratories. Inc. 
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Appendix III 

. 

Example Logbook Review Label 

Logbook pages -through- 
have been reviewed for contple~cness and 
spot-checked for accur:,cy> 

Initials: Dim: 
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1.1 Method Description 

1.1 .I This SOP describes the integration process for chromatographic data, the procedures for 
manual integration, and the procedures for documenting manual integration. 

1.1.2 Integration identifies peaks found in the data collected during data acquisition and 
characterizes them. The software uses the integrated peaks to determine the identiry and quantity 
of compounds in the samples. The peak area, peak height, peak type, baseline, and retention 
time of each peak in a chromatogram are determined by integration. Some peaks, due to 
limitations of the software, will need to be manually integrated. The manual integration process 
must be documented. This documentation will include a brief description of why it was 
necessary, who did it, when was it done. and a hardcopy of the n-integrated peak. 

1.1.3 This method is restricted to use by. or under the supervision of analysts experienced in the 
technique described. Each analyst performing this method must have demonstrated the ability to 
perform the described analysis. 

1.2 Definition of Terms 

1.2.1 Manual Integration - any intervention by an analyst or supervisor to change the peak area, 
peak height. baseline, peak type, or retention time of a chromatographic peak. 

2.1.1 GC Acquisition-HP/LAS and EZChrom 
2.1.2 GCMS-Teknivent/EnviroQtt&t 
2.1.3 GC-Target 

. . . . LReSDonslbliltlCS 

3.1 Analyst 

3.1.1 The analyst is responsible for reading and understanding this SOP and that which is 
applicable to the method of analysis. The analyst must also perform and document all manual 
integrations as specified in this SOP. 

Lmcks Testing Laboratories. Inc. 
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3.2.1 The supervisor or designated data reviewer must verify that all manual integrations are 
performed according fo this SOP. The supervisor or designated data reviewer must document 
that this verification has occurred per the applicable Data Review, Validation. and Reporting 
SOP. 

4.1 Integrator operation 

4.1.1 The ideal chromatogram has perfectly symmetric peaks separated from each other with 
periodic baseline points. It is common to encounter split peaks. deformed peaks, merged peaks, 
sloping baselines. noise, spikes, shoulders on peaks. and a host of other calamities. 

4.1.2 To maximize the chances of obtaining ideal chromatogrxns: optimize the 
chromatography. 

-4 
4.1.3 Peak recognition and integration sequence - As the integrator scans the data, it examines 
the slope (vertical distance between points) and curvature (positive or negative). So long as these 
remain within preset bounds data is interpreted as the baseline. If the bounds are exceeded. a 
peak may be stuting. If the condition persists. the inte-enter decides that it is on the upslope of a 
peak. 

4.1.4 The curvature changes to negative about halfway up the peak. This is the inflection point 
where the peak starts to round over approaching the apex. Passing the top, the slope becomes 
negative and the integrator is on the downslope. Another inflection point comes on the 
downslope and finally the peak rev to the baseline (Figure 1). 

4.1.5 Finite width of integration slices - The slope changes from positive to negative at the top 
of the peak. However for area slices having finite width the integmtor can only determine which 
slice contains the peak apex. To get better values for the retention time and peak height, the 
integrator takes the slice containing the-apex and one slice on either side, fits them to a quadratic 
equation, and solves the equation to find the highest point (Figure 2). 

4.1.6 Optimizing peak recognition - The best conditions for recognizing isolated symmetric 
peaks on a quiet baselme is to match the peak width parameter to the measured width of the 
peaks at half height. Threshold should be a few units less than the highest value still capable of 
detecting the peak. When peaks cluster together or the baseline slopes or is noisy, these ideal - 4 
.values must be modified. Figure 3 shows the effects of changing the values. 

Lauch Testing Laboratories, Inc. 
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4.1.7 Mamtal integration - It is important that the analyst is familiar with the compounds that are 
routinely analyzed. Knowing the response and peak shape of the standard is important for 
consistency in integration. It is best to optimize the method to process data so that manual 
intmention is minimized and peak integration is more consistent. If manual integration is 
performed, it is important to be consistent for a given analyte in the standards, blanks, spikes, 
and samples. 

4.1.8 Allowable manual integrations - Some common reasons for manual integration are: 

4.1.8.1 

4.1.8.2 

4.1.8.3 

4.1.8.4 

4.1.8.5 

4.1.8.6 

4.1.8.7 

4.1.8.8 

Split pecks (attachment 1) 

Tailing (attachment 2) 

Retention time shifts (attachment 3) 

Mis-identification (attachment 3) 

Merged peaks (attachment 3) 

Secondary ions or qualifier ions (attachment 4) 

Baseline shifts (attachment 5) 

Skimming versus dropped baseline (attachment 6) 

4.1.9 Improper manual integrations - These practices are not allowed and warnings up to and 
including termination of employment will follow any documented cases of improper manual 
integmtion. If you are unsure about p manual integmtion ask your supervisor or QA. 

l 

4.1.9.1 Adding area by including other peaks. (attachment 7) 

4.1.9.2 Improper baseline - this includes the practice of having the baseline moved up the side 
of a peak to decrease the area. (attachment 8) 

4.1.9.3 Changing a proper integration to make the peak “in”. 

4.1.10 Special rules for fuel analyses (e.g.., gasoline, diesel) - The integration of these multi- 
component analytes requires special integration rules. The area of all peaks (with the exception 
of the surrogates) and the area of the non-resolved components (hump) are grouped together to 
determine the quantity of the analytc. The baseline is fixed at the start and held at a constant 
Icvel for the entire run. When integration of the baseiine for fuel analyses is petfotmed, the 
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quantitation report will not be dated and initialed by the anaIyst. Instead an explanation of the 
baseline integration will be documented on the quantitation repon or in the appropriate SOP and 
discussed in the sample narrative. Some acceptable multi-analyte integrations are shown in 
attachment 9. 

. 
LDocumentntlon 

5.1 .l When any manual integration is performed, a graphic copy of the peak with the 
integration marks is generated and put into the folder with the chromatograms and quantitation 
reports for that sample. The three different software systems used in the laboratory are listed 
below with the commands for generating the copy. On the quantitation report the analyst must 
initial, date, and give a brief description ofthe reason for the manual integration (table 1). The 
manual integration must also be documented in tbe associated sample narrative. The supervisor 
will look at each manual integration during data review and complete the summary on the data 
review or QC checklist. 

5.1.2 Target: After changing the integration, exit and save in Target Review. 
- * 

5.1 .j GC/MS Teknivent. EnviroQuant: After using Qedit to change the peak click on ‘Graphics 
Report to Printer’ 

5.1.4 EZChrom: After changing the integration, toggle the “Reanalyze” key and print. 

5.1.5 LAS - After changing the integration, print the chromatogram. 

Table 1 

Manual Integration Key 

M = Manual integration due to missed peak or irregular peak shape. 
MS = Manual integration due to split peak. 
MR = Manual integration due to retention time shift 
Ml = Manual integration of correct isomer. 
MT = Manual integration due to peak tailing. 
MB = Manual integration due to irregular baseline. 

- 
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6.1.1 Target Manual. Thru-Put Systems, Inc., Target Compound Analysis Software User’s 
Guide, 1994. 

6.1.2 Envirolink User’s Manual, TEKNIVBNT, 1994 

6.1.3 EZChrom Chromate-enphy Data System, Scientific Software, Rev. 6.6. 1995. 

6.1.4 Wisconsin DNR Newsletter, October 1994. 

6.1.5 - SOP# .LTL-101 8. Standard Operating Procedure for Review and Approval Practices for 
V&datable Packages. 

6.1.6 SOP # LTL-8005, Standard Operating Procedure for GC Gas/BTEX Data Review. 

6.1.7 SOP BLTL-8004, Standard Opemting Procedure for GC Volmiles Data Review. 

6.1.8 SOP %LTL-800 1, Standard Operating Procedure for GC Hydrocarbons Data Review. 

6.1.9 SOP #LTL-820 1, Standard Operating Procedure for HPLC Aromatics 83 10 Data Review. 

6.1.10 SOP #LTL-8302, Standard Operating Procedure for HPLC Ordnance 8330 Data Review. 

6.1.11 SOP #LTL-S201, Standard Opemting Procedure for GC/MS VOA Dam Review. 

6.1.12 SOP 51LTL-8202, Standard Opemting Procedure for GC/MS Semivolatile Data Review. 

l 
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Fiil. 

The sequence for finding a positive peak is: 
1. Slope and cmvature within limits 
2. Slope and curvature above limits 
3. Slope remains above limit 
4. curvsNre becomes negative 
5. Slope becomes negative 
6. Cuwa~re becomes positive 
7. Slope and curvature within limits 
8. Slope and curvan~re remain within limits 

track baseline 
perhaps a peak? 
here’s a peak! 
front inflection point 
top of peak 
rear inflection point 
approaching end of peak 
end peak, track baseline 

Steps 3.5, and 8 define Cardinal Points, which are the Stan of Peak, 
Apex and End of Peak Respectively 

Laucks Testing Laboratories, inc. 
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Fii 2. 

Retention time 

- . 
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Fii3. 
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Attachment 1 

A+xdmc* 
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Allowable Integration 
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Ion 81.00 (84.70 to 85.70): 0201OOZ.D 
Ion 87.00 (86.70 00 87.70): 020200Z.D 

2.34 

n 

Ion 85.00 (84.70 to 85.70): 0201002.D 
IOn 87.00 (86.70 to 87.70): 0201002.D 

2.34 

. 

Allowable Integration 

Tailing 
- 
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Attachment 3 

I Computer 
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A 

Allowable lntegratlon 

Retention Time SbitI - Mis-Identification - Merged 
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Attachment 4 
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Allowable Integration 
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Attachment 5 

Integration 
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Allowable Integration 

Baseline Shift 

i 
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Baseline drop 

-  
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l&Introduction 
1.1 Method Description 

1.1.1 The purpose of this SOP is to describe the laboratory waste disposal scheme currently 
in place at Laucks. The primary waste streams described include solvents, PCB oil 
wastes, COD and TOC waste and soil samples. This SOP only covers handling of the 
waste from the point of collection. 

I .1.2 This method is restricted to use by, or under the supervision of analysts experienced in 
the techniques described. As part of their training for analytical tasks which generate 
reIated wastes, each analyst must be trained to properly dispose of the waste or to the 
consolidate it at the appropriate collection point. 

1 .I .3 This SOP generally does not cover handling of the waste up to the point of disposal, 

LEauioment 
2.1 Equipment 

2.1.1 The equipment necessary to properly dispose of laboratory wastes varies with the type 
of waste. In general, an appropriate container, packing material. and safety equipment 
(including clothing, eye wear, and respirators) is required. 

3.1 Safety Precautions 

3.1.1 

3.1.2 

3.1.3 

Solvent wastes may contain materials flammable at room temperature or lower. 
Caution should be taken to avoid flames and sparks when in the presence of or 
handling these wastes. 

COD and TOC wastes may contain materials which will bum the skin, eyes, and/or 
mucous membranes if improperly handled. Precautions should be taken to avoid 
accidental contact. 

W wastes may contain materials which can have both known and unknown long-term 
health effects. COD and TOC wastea, for instance, contain high levels of mercury 
salts. Direct contact should be avoided through the use of proper clothing and eye 
wear, even if no immediate danger is obvious. In the case of volatile solvents and 
other materials, handling should be done in a well-ventilated area and the exposure to 
vapors minimized Where strong fumes are unavoidable, a carbon-filter or other 
respirator should be worn. 

All people who handle waste products or the original reagents should be aware that the 
laboratory provides safety equipment and haa a file containing Material Safety Data 
Sheets (MSDSs) on all laboratory chemicals in support of OSHA and other safety 
prom- 

3.1.4 

4 
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4.1 Operations Appropriate to All Collection Areas 

4.1.1 Land Disposal Restriction Forms (LDRs), manifests and other paperwork are not 
extensively discussed in this SOP because the disposal vendor deals with this aspect of 
the paperwork. It will only be necessary for the person who will be asked by the 
vendor to sign these forms (usually QA) to check that the information on the forms is 
accurate and to sign the form. 

4.1.2 All waste requiring a Hazardous Waste disposal sticker and manifest will be marked 
with one of two EPA Hazardous Waste Site numbers. All waste transported from the 
921 facility will be numbered WAD981762024 and alI waste transported fromthe 940 
facility will be numbered WADO27446608. 

4.1.3 The Hazardous Waste Sticker must be labeled with the proper DOT shipping name, 
even though the disposal company will usually replace the label before shipping. The 
proper shipping names are listed below in the applicable sections of this SOP. 

4.1.4 All collection drums IIUUI be marked with an appropriately filled out Hazardous 
Waste sticker (see Appendix A). It is only necessary for Laucks staff to till in the date 
that collection was d and the contents of the drum in the appropriate space. 
Hazardous Waste cannot be accumulated for longer than 90 days before it must be 
disposed. Therefore, do JIQ$ mark the date on the drum until collection is started so as 
to maximize the allowable time until disposal. This sticker will be replaced by the . 
transporter when they arrive to transport the waste to an approved disposal facility. 
The replacement sticker will contain all of the information required for transport and 
disposal. 

4.1.5 In addition, corrosive and flammable waste collection drums must have a sticker 
which indicates their conosive or flammable nature (see Appendix B). 

4.1.6 Once a material has been designated as waste and disposed into the designated drum, 
that drum must not be stored for longer than 90 days from the point that collection was 
u. This is tansly of concern at Laucks because transport is generally scheduled 
for most wastes within much less time than the required maximum storage time. 

4.1.6.1 The one variation from the above rule is the TOC waste drum. This drum is not a 
satellite collection point but is actually the catch drum for the waste directly 6om 
the instrument. It will be disposed as soon as possible after it has reached 
capacity. 

4.117 When cohection drums are full or the go-day limit is approaching, the Quality 
Assurance (QA) Department must be notified. The preferred lead-time for pickup is 
10 working days so QA should actually be contacted 80 days after collection is --- 

T .  
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initiated. This departmet& at the time of this writing, is responsible for contacting the 
appropriate approved transporter and insuring proper disposal takes place. 

4.1.8 All questions or concerns regarding hazardous waste operations should first be 
directed to QA who will determine the appropriate course of action. 

4.2 Mixed Solvent Waste 

4.2.1 

4.2.2 

4.2.3 When new materials are collected in the primary drum, a Hazardous Waste sticker 
should be affixed with an initial collection date. The Hazardous Waste stickers should 

. . n 

4.2.4 

be marked with a DOT shipping name of “Waste 

Although methylene chloride is non-flammable. other components of these waste 
drums may be highly flammable. Thus, all of the waste solvent containers must be 
labeled as flammable. 

. 4.2.5 At of the hould 

4.2.6 

4.2.7 

When 3 or more full 55 gallon drums of this waste have been accumulated or 80 days 
have passed since the beginning of collection of the oldest accumulated drum, QA 
must be contacted to arrange for transport and disposal. 

At the time of this writing, Laucks uses Laidlaw Environmental as the facility of 
choice for handling this waste stream, although this could be changed at the discretion 
of QA on either a one-time or ongoing basis. 

This waste sneam is primarily composed of mcthylme chloride with some acetone and 
hexane and potentially small quantities of other solvmts or dissolved products. The 
collection point for all of this waste is in the 92 1 facility @tractions) solvent locker. 

Smali; 5 gallon or less containers of other mixed solvent waste may be collected as 
satellite accumulation units in the inorganics or organics instrument preparati& areas 
but these myst be transported to the primary drums in Extractions when full. Satellite 
accumulation containers must be kept closed when not in use and must be marked with 
the words “Hazardous Waste” or with other words that identify the contents of the 
container. This will most conveniently be done by using a blank Hazardous Waste 
Sticker. 

4.3 Chemical Oxygen Demand (COD) Waste 

4.3. I The primary constituents of this waste are sulfuric acid, water, mercury, silver, and 
chromium (both tri- and hexavalent). The collection point for this waste is in the 
inorganics area where CODS are analyzed. These analyses are conducted in small pre- 
packaged Nbes. The reacted tubes are not considered to be waste until they are poured 
out of the tubes into a collection container. 

Laucks Testing La~wam-ies. Inc. 
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4.2.2 Collection containers must be labeled with a Hazardous Waste sticker as previously 
noted. The Hazardous Waste Sticker should be marked with a DOT shipping name of 

4.X In addition to the hazardous waste sticker, these containers should be labeled as 
corrosive with the appropriate sticker as previously noted. 

43.4 The waste not held for more than 90 days from initial collection (tier pouring from 
the reaction tubes) until transportation for disposal. After 80 days have passed since 
the beginning of collection, QA must be contacted to arrange for transport and 
disposal within the allowable timehe. 

. . 4.3.5 Q 
p. 

4.3.6 At the time of this writing, Laucks uses Laidlaw Environmental as the facility of 
choice for handling this waste stream. This vendor can be changed at the discretion of 
QA on either a one-time or ongoing basis. 

4.4 Total Organic Carbon (TOC) Waste 

4.4.1 The primary constituents of this waste are mercury, potassium persulfate, nitric acid, 
and water. This waste is collected directly from the instrument into a waste container ^ 
beneath the instrument. 

4.4.2 As this is a continuous process, Laucks does not begin the 90 day clock before 
disposal is required until this container is full. However, the container must be marked 
with a corrosive sticker. The Hazardous Waste sticker. in this case. must be dated as 
soon as the container is full and affiied at that time. The Hazardous Waste Sticker . . . . . should be marked with a DOT shipping name of “Waste m 
mn. 

, . 
4.4.3 -t-inches 

ww for ew. 

4.4.4 As soon aa the container is full, the QA department must be notified to arrange for 
disposal. This waste stream will generally not be held in storage for very long after 
collection. 

4.4.5 At the time of this writing, Laucks uses Laidlaw Environmental as the vendor of 
choice for handling this waste stream. This vendor can be changed at the discretion of 

. QA on either a one-time or ongoing basis. 

4.5 Soil Sample Disposal 

4.5.1 State law allows a laboratory to store samples and other materials indefinitely, until 
they are considered waste and disposed. After that time, from the date of first - 
accumulation, a 90 day timeframe is allowed before disposal must occur. ‘Ihtts, soils 

Lauckr Testing Laboratories, Inc. 
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should not be disposed of until enough have been accumulated to fill at least one 55 
gal. drum. 

4.5.2 Each drum used for soil waste disposal must be clearly marked with an identifying 
‘number which will be used to track which drum contained which samples. When 
samples are signed-out from their storage areas for disposal, the log sheet must be 
appropriate marked with the assigned drum number. This will enable the laboratory to 
track which samples were disposed in which drum. 

4.5.2.1 The drums should be marked with a year, location from which they originate, and 
sequent@ number. Thus drums for which accumulation began in 1998 from the 
extractions laboratory would be marked 98-92 l-01. The -0 1 being a sequential 
number that would be incremented with each additional drum -02, -03, etc. 
throughout 1998. A drum from the main lab would be designated 98-940-01, etc. 

4.5.2.2 When samples are transferred from the storage locations to the drums. the Secure 
Storage Custody Log must be marked to indicate into which drum they were 
disposed. This should include any bottle identifiers. if necessary to identify just 
what was disposed. Thus, it will be necessary for personnel disposing of samples 
to check the drums to make sure there is enough room for the designated samples. 
Soil samples will generally have their lids removed and disposed in the regular 
garbage. The jar and all will then be disposed in the waste drum. If the lids 
themselves contain client identifying marks or locations or have significant 
amounts of adhering material (oil, etc.) which cannot be readily dumped into the 
drum the lid will also be disposed into the waste drum. 

4.5.2.3 When the drums are disposed, it will be necessary for the laboratory 
representative who signs the manifest to mark the drum identity on the manifest, 
although this only needs to be on the laboratory copy if the transporter does not 
want this information to appear on their copy of the record. 

4.5.3 QA must be notified 80 days after accumulation has begun in order to arrange for 
disposal in a timely manner. If samples are not disposed until there is enough to fill a 
drum, this timeftatne is not of major concern because there are always Hazardous 
Waste pickups scheduled within any 90 day time period. 

4.5.4 The only stickers these drums must have is the Hazardous Waste sucker with the date 
accumulation was started clearly marked. The &azardous Waste SrIcker should be 
marked with a DOT shipping name of “Waste v 
Substnnces”. 

4.5.5 At the time of this writing, Laucks uses Laidlaw Environmental as the vendor of 
choice for handling this waste stream, although this could be changed at the discretion 
of QA on either a one-time or .ongoing basis. This vendor incinerates these soils prior 

Laucks Testing Laboratories, Inc. 
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to landfilling which should dispose of any organic materials, including labels, oily 
material and other hazardous organic substances. 

4.6 PCB Oil Waste Disposal 

4.6.1 

4.6.2 

4.6.3 

4.6.4 

4.6.5 

Laucks no longer analyzes many oil samples for PCBs. Thus, this is a very small and 
i&equent waste stream. However, discussion is presented here in order that there be 
some documented course of action when it is necessary to dispose of these materials. 

All oil samples which are analyzed for PCBs or otherwise known to contain PCBs are 
treated as PCB oils. No effort is made to distinguish those that actually do contain 
PCBs. - 

These oils are accumulated in a 5 gal. drum located in the Extractions laborato.ry 
warehouse. This metal drum is stored inside of the lower half of a cut-off plastic 55 
gal. drum which fulfills the federal requirements for secondary containment during 
storage. 

When a full drum has been accumulated, Eastern Electric is contacted for pickup and 
disposal. A signed receipt must be obtained as proof of disposal. Eastern Electric 
sends a manifest in subsequent mail within 35 days of waste pick-up and must also 
send a certificate of disposal within 30 days after the actual disposal date. - . 

No annual report to the Deparunent of Ecology is required because the level of PCBs 
is considered SO high as to fall outside of the state’s responsibility to monitor. At such 
levels the federal government regulates the disposal under TSCA. For this reason, it 
also does not fall within the federal requirement for RCRA governed waste disposal 
within 90 days. Eastern Electric is responsible for filing appropriate reports. TSCA 
regulations require that manifests and certificates of disposal be kept on file for a 
minimum of 3 years. 

5.1 Disposal Paperwork 

5.1.1 Our currant vendor produce all of the required paperwork and insure all of the 
appropriate container markings (stickers, etc.) are in place prior to shipment. Since 
Laucks’ waste streams are consistent from time IO time, our vendors already have the 
information required to properly fin out the paperwork and Hazardous Waste stickers. 

5.1.1.1 The paperwork includes the manifests, land disposal restriction forms and other 
shipping paperwork. Thus the only requirements of the laboratory are to insure 
the paperwork is accurate and to sign the appropriate forms. 

5.1.2 After the waste has been transported to the disposal or accumulation facility, a signed 
manifest is returned to the laboratory. This is kept with the permanent record. -. . 

Laucks Testing Laboratories, Inc. 
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5.1.3 All certificates of disposal later provided by the dis’posal vendor are also associated 
with any waste shipment and kept with the permanent record. 

5.1.4 All records are retained for at least 5 years from the date of shipment of the waste. 

5.2 ,&~~ual Repotting Requirements 

5.2.1 The laboratory must file an annual report with the Washington Department of Ecology 
(W-DOE) for legal and tax purposes. This report is due on March 1 each year. Reports 
are filed for both the 940 and the 921 facilities (both EPA ID numbers). All waste 
transported from the 92 1 facility will be numbered WAD98 I 762024 and all waste 
transported from the 940 facility will be numbered WADO27446608. 

5.2.1.1 The ottlv excention to this monim rcauircmcnt is the rcnortiiw of the PCB waste 

5.2.2 

oil which is a federally regt&ted &te’and is thus not reported-to the WDOE. 

The format of this report is defined by WDOE in books provided to the laboratory 
several months in advance of the due date. Details of this report are not provided in 
this SOP. 

5.2.3 
i 

In addition, as part of a WDOE program to reduce hazardous waste in generaIl Laucks 
tiles an annual pollution prevention plan update in September of each year. This 
report is more loosely defined and the only major requirement is that it be Sled. 
Details of this report are not part of this SOP. 

Lauch Testing Laboratories. Inc. 
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Appendix I 

..’ 

Hazardous Waste Sticker 

See dircctioDs in this SOP for proper tilling out of This stickn. 

HAZARDOUS 
WASTE 

FEDERAL LAW PROHIBITS IMPROPER DISPOSAL 
IF FOUND, CONTACT THE NEAREST POLICE. OR 

PUBLIC SAFEPl ALITHORTTY. OR THE 
U.S. ENVIRONMEKTAL PROTECTION AGENCY 

PROPER D.O.T. 
SICPINQ WAY= 

GENERATOR INfORMATK)N: 
NAME 

ADORES5 

alY 
EPA 
IDND 

ACCUYU- 
SIART 

UN OR NM- 

amUP- 
EPA 
-No 

NANIPEsr 
DOCUMENT NO 

HANDLE WITH CARE! 
CONTAINS HAZARDOUS OR TOXIC VWISTES 
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Appendix II 

Corrosive and Flammable Stickers 
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1. puRpOSE - In this method base, acid and neutral compounds are extracted &om neutral - 4 
soils with a mixture of methylene chloride and acetone. The extract is dehydrated, 
concentrated in a Ku&ma-Danish (K-D) apparatus and GPC cleaned prior to analysis by 
m &.ss Spectrometer. This method provides for soils ,of low and medium levels of 
contamination. 

2. sAFETy - During the conduct of this method, the analyst wilI be exposed to a number of 
reagent chemicak and solvents. The health effects of these various chemicals may be 
ascertained by reading the material safely data sheets (MSDS) available in the general files. 
A&iitiondy, the samples, by their very nature may contain signikmt levels of hazardous 
ma&&. It is incumbent on each analyst to exercise due care and caution executing this 
method The company will provide any protective equipment or clothing needed to assure 
employee safety. 

3. REAGENTS 

3.1. All reagents are to be AR grade or better. 

3.2. All solvents are to be distilled in glass, unless otherwise noted. 

3.3. The following special reagents should be prepared: 

3.3.1. 1:l methylene chloride/acetone (v/v)- prepared by mixing equal volumes of 
the solvents. 

3.3.2. Anhydrous sodium sulfate - prepared by muffling AR grade sodium sulfate for 
four hours at 4OO=C. 

3.3.3. S-gate solution prepared in methanol: 

*Base/Neutrals Nitmbenzened5 
p-TerphenyMl4 
2- Fluombiphenyl 
1,2-Dichlorobenzened4 

Acids Phenol-d5 
2,4,6-Tribmmophenol 
2-Fiuomphenol 
2-Chlomphenold4 

200 ughl 
200 Qghll 
200 llgfml 
200 u&l 

300 ughl 
300 ughl 
300 ughl 
300 ughl 
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3.3.4. Matxix spiking solution prepared in methanol. 

Ba&NCutrals 1,2,4-Trichlorobenzene 
Acenaphtbenc ’ 
2,4-Dblitmtoluene 

n-Nitrosodi-n-propylamine 
1,4-Dichlombenzene 

Acids Pentachlomphenol 
Phenol 
SCblomphenol 
4-Chloro-3-methyl phenol 
4-Nitrophenol 

4. EQUIPMENT 

100 ug/ml 
100 l&ml 
lOOug/ml 
100 u@ml 
100 u&ml 
100 ug/ml 

150 u&l 
150 ug/ml 
150 ughl 
150 q/ml 

.I50 uglml 

4.1. Heat Systems Ultrasonic Pmcesser - Model XL2020, 550 watts - Maintain per 
manufacturer’s instructions. 

4.1.1. 314 inch titanium horn (#208) for low concentrations 

4.1.2. l/8 inch tapered titanium microtip (#419) for medium concentrations 

4.2. Analytical Biochemical Laboratories, Inc. (ABC) Model 1002B or Model 1000 Gel- 
Permeation Chromatography (GPC). 

4.3. Grganomations Assoc., Inc. - N-EVAP, (nitrogen evaporator), Model 112 

4.4. Standard laboratory glassware to include: 

4.4.1. 8 ounce extractions jars 

4.4.2. 500 ml Fieakers 

4.4.3. K-D apparatw: 500 ml. K-D flask, 10 ml or 25 ml ampule and three-baU 
snyder column. 

4.5. AU glassware to be rinsed as follows, prior to use: 

4.5.1. Technical grade acetone (ithe gksware is wet). 

4.52. Triple rinsed with methykne chloride. 

4.6. Vohmxtric measurements are to be made with a calibrated tied or adjustable 
volume microdispenser and individually calibmted vials. 
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5. QUALITY CONTROL - The normal level of quality control will consist of blanks, blank - - 
spikes, matrix spikes and matrix spike duplicates (MS and MSD). This is performed on a 
per batch basis to include no more than 20 samples. The level of quality control will be 
indicated to the cxfxxtionist at the time the job is assigned. These samples serve to provide 
a measure of the recovery efficiency for the aualyte and to provide data for smtistical 
evaluation of the sample. In those instances that a client requires additional or different 
quality control measures, the extractionist will be directed accordingly in writing. 

6. METHODOLOGY 

NOTE: It is necessary to make an intuitive decision as to which level extraction procedure 
to follow. If the soil appears clean with little odor, do a low level extmction. If the soil has 
appreciable odor, is tar-like, partiahy miscible, or has an oily appearance, m- both a low 
and a medium level extraction. Totally miscible samples may only have a medium level 
extraction. Remember it is important that holding times be met. If you are in doubt, prep 
and store a medium level sample simultaneously. 

6.1. Sample Extraction - Low Level Soils 

6.1.1. Mix sample thoroughly in its original container if there is space available 
(otherwise mix in solvent rinsed aluminum tray). 

6.1.2. Weigh 30.0 grams of soil (wet weight) into an extraction bottle. w 

6.1.3. Prepare two additional aliquots of a sample if Quality Control is required. 

6.1.4. Add 30 to 60 grams sodium sulfate and mix well to give the soil a sandy 
texture. 

6.1.5. Prepare a blank a&a blank spike with 60 grams sodium sulfate. 

6.1.6. Pipet 500 ul surrogate solution to each bottle. 

6.1.7. Pipet 500 ul matrix spiking solution to each of the QC bottles. 

6.1.8. Add 100 ml 1: 1 methylene chloride/acetone to each bottle. 

6.1.9. Sonicate the bottles for 3 minutes using the sonic horn, set at SO?/ duty cycle 
and full output (10). 

6.1 .lO. Centrifuge the samples for 20 minutes at 2000 rpm if necessary to achieve a 
partition. 

6.1.11. Decantoffandcolkctthesupematant 

6.1.12. Repeat&m step 6.1.8. two additional times, combining all ofthe exuacts. 

-. 
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6.2. Solvent dehydration 

6.2.1. Prepare a glass funnel by plugging with glass wool, and filling l/2-2.0 full 
with sodium sulfate. 

6.2.2. &&se the soditm~ sulfate by passing 40 ml methylene chloride through the 
prepared funnel. 

6.2.3. Pass the extract kom step 6.1.12. through the fume1 and collect in au 
assembled K-D apparatus. 

6.2.4. Rinse the collection vessel with several 10 ml methylene chloride rinses. 

- 6.2.5. Rinse the sodium sulfate with 40 ml of methylene chloride. 

6.3. Solvent Evaporation 

6.3.1. 

6.3.2. 

6.3.3. 

6.3.4. 

6.3.5. 

6.3.6. 

6.3.7. 

6.3.8. 

6.3.9. 

Assemble the full K-D apparatus with a snyder column prewet with 2-3 ml of 
methylene chloride. 

Immerse K-D apparatus into a hot water bath, using a bath temperature of 90° 
C, with a long ampule immersed to a depth of 12 ml. Regulate the 
evaporation time to take one to one and a half hours. 

Reduce the volume to 4-5 ml and remove the apparatus fkom the water bath. 
Cool to room temperatmx. 

Rinse joint and remove snyder column. Allow rinse solvent to drain into 
ampule. 

Remove the ampule clamp, and wipe the joint with a Kimwipe. Separate the 
ampule and rinse the joint with a small amount of solvent. 

Reduce the exIxact volume to less than 8 ml on a nitrogen blowdown. 
Transfer extract to a 16 x 100 mm culture tube, and adjust to 10.0 ml 
intermediate volume (as compared to a measured volume) with methylene 
ChlOlidt?. 

At this point the exkact will be GPC cleaned - see Method # LTL-3692. 

K-DtheGPCcleauedextr&. Rcducetheexiractto l.Omlinawsrmwater 
bath with nitrogen. Rinse internal walls of ampule several times during 
blowdown. 

Transfer the extract to a 1.8 ml vial. The final volume is then adjusted to 1.0 
ml (as compared to a nkasured volume) in methylene chloride. 
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6.3.10. Label the extract and deliver to 940. -- 

6.3.11. Complete all paperwork and bench sheet Bench sheet to include the date of 
GPC, date and time of tramfer to 940 and extract iocation. Clip the T-Card on 
the folder and place in GUMS room extra&on folder box. The fle folder 
color will be blue and the blank name will be MSV.SL-. 

6.4. Sample Extraction - Medium Le-vel Soils 

6.4.1. 

6.4.2. 

6.4.3. 

6.4.4. 

6.4.5. 

6.4.6. 

6.4.7. 

6.4.8. 

Weigh 2.00 gram soil into a si&zed scintillation vial. 

Prepare two additional aliquots of a sample if Quality Control is required. 

Addtwogramssodiumsu&teto~samplevials. - 

Prepare a blank and blank spike consisting of two grams of sodium sulfate. 

Pipet 500 ul of the surrogate into each vial. 

Pipet 500 III matrix spiking solution into each of the QC vials. 

Add 9.5 ml metbylene chloride to each tube and 9.0 ml to each QC vial. - 

- Sonicate the vials for 2 minutes using the sonic horn (microtip), set at 50% 
duty cycle and half output (5). 

6.4.9. Loosely pack a Monstr-pipet column I/3 fi~U (approx. 3 cm) witb solvent 
cleaned glass wool. Add approx. 1 cm sodium sulfate. 

6.4.10. 

6.4.11. 

6.4.12. 

6.4.13. 

Placea16x100mmculturetubeunderthecolumn. 

Pass the extract tluougb the column Collect a minimum of 8.0 mls. 

At this point the extract will be GPC cleaned - see Metbod # LTL-3692. 

6.4.14. 

K-DtbeGPCcleanedextmct. Reducetheextractto1.0mlioawatmwater 
bath with nitrogen. Rinse internal walls of ampule seveml times during 
blowdown 

Tmnsfer the exinct to a 1.8 ml vial. The fulal volume is then adjusted to 1.0 
ml (as compared to a measured volume) in metbylene chloride. 

6.4.15. Label the extract and deliver to 940. 
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l 6.4.16. Complete all paperwork and bench sheet Bench sheet to include the dam of 
GPC, date and time of uansfer to 940 and extract location. Clip the T-Card on 
the folder and place in GC/?vfS room extraction folder box. The file folder 
color blue and the blank name will be MSV.SM. 

7. AN4.LYSl.S TIME - Based on extensive experience io the labomtoty, it is anticipated that 
a single sample may be completed in about ten hours. If it is possible to batch similar 
samples, it is expected that about six samples could be completed in approximately 16 
hours. About one and one half hours of hands on exuactionist tune will be required per 
sample. These approximations are based on the assumption that the samples are “average”, 
and will not requhe additional time beyond normal operations. 

8. REFERENCES - The following USEPA methods are the official methods h which this 
Laucks Testing Laboratory method is based. The primary methods are those which most 
closely parallel the Laucks procedure and are referenced by their USEPA series and 
number. In those instances for which there are no official EPA methods, the most suitable 
reference is given under the miscellaneous references section. The additional reference 
section cites those methods which contain additional information. These methods will 
frequently be official methods, which apply in part to, or support the Laucks method. 

PRIMARY REPERENCES: 

Test Methods for Evaluating Solid Waste, USEPA, SW-846 (1996) 

827OC, 3550B 
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1. PURPOSE - In this method the ordnance compounds are extmcted kom neutral soil with -4 
acetonitrile. The extract is sdtcd-out. Eked and analyxed by HPLC. 

2. S.4FE’lY - During the conduct of this method, the extraction& will be exposed to a variety 
of reagent chemicals and solvents. The health effects of these various chemicals may be 
ascertained by reading the material safety data sheets (MSDS) available in the general files. 
Additionally, the samples by their very nature, may contain significant levels of hazardous 
mateds. It is incumbent on each exuactionist to exercise due care and caution while 
executing this method. The company will provide any protective equipment or clothing 
needed to assure employee safety. 

3. REAGENTS 

3.1. All reagents shall be of AR grade or better. 

3.2 . All solvents shall be distilled in glass unless otherwise indicated. 

3.3. The following special reagents shall be prepared: 

3.3.1. Ottawa Sand - prepared by soxhleting for 8 hours with methylene chloride, air 
dry for two hours in a hood, followed by two hours in a 1OOT oven. 

3.3.2. 0.045 M Calcium Chloride - prepared by dissolving 5.0 gm in 1000 ml of 
DIW. 

3.3.3. Surrogate solution prepared in methanol: 

400 ug/mI 

3.3.4. Matrix spiking (MS) solution prepared in methanol: 

1,3-Dinitrobenzene 
2,4-Dinitrotoluene 
2&Diitrotoluene 

RDX 
Nitrobenzene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
T-Y1 
TNT 
lf,5=rrinitrobenxene 
2-amino+Xinitrotoluene 
4-amine-2,6-dinitrotoluene 

40 ug/mI 
40 ughl 
40 ughl 
4ouglml 
40 uglml 
40 ughl 
40 UgJml 
Mug/d 
40 UghI 
40 ughl 
40 ugM 
4ou&nl - 
40 ughl 
40 u@ml 
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l 4. EQUIPMENT 

4.1. ultrasonic bath - 

4.2. Disposable cartridge filters - 0.45 pm Teflon filter 

4.3. Standard laboratory glassware to include: 

4.3.1. 2ox15ommculturetubes 

l 

4.4. Volumetric me asurements are to be made with gmduated serological pipers or a 
calibrated fixed volume microdispenm and individually calibrated vials. 

5. QUALITY CONTROL - The normal level of quality control will consist of b&s, blank 
spikes, ma& spikes and matrix spike duplicates (MS and MSD). This is performed on a 
per batch basis to include no more than 20 samples. The level of quality control will be 
indicated to the extractionist at the time the job is assigned. These samples serve to provide 
a measure of the recovery efficiency for the anaiyte and to provide data for statistical 
evaluation of the sample. In those instsnces that a client requires additional or different 
quality control measures, the extraction& will be directed accordingly in writing. 

6. METHODOLOGY 

6.1. Sample Extraction 

6.1.1. Mix sample thoroughly in its original container if there is space available 
(otherwise mix in solvent rinsed ahnnin~ nay). 

Weigh approximately 20 grams into a labeled, large aluminium weighing tin. 
Place in hood and air dry for 48 hours or until a consrant weight is attained. 

Weigh 2.0 grams of air dried soil into a 20 x 150 mm culture tube. 

Prepsre two additional aliquots of one sample if Quality Comroi is required 

Repan a blank and blank spike with 2.0 gmms Ottawa sand. 

Pipet 100 ul surrogate solution to each culture tube. 

Pipet 1000 ul matrix spiking solution to each of the QC cuhure tubes. 

Add 9.9 ml acetonitrile to each sample culture tube and blank and 8.9 mls to 
QC and blank spike. 

Sonicate the samples for 18 hours in a sonic bath packed with ice in the cold 
room. 

6.1.2. 

6.1.3. 

6.1.4. 

6.1.5. 

6.1.6. 

6.1.7. 

6.1.8. 
l 

6.1.9. 
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1 
6.2. salting out 

6.2.1. 

6.2.2. 

6.2.3. 

62.4. 

62.5. 

6.2.6. 

Remove samples from ice bath and allow to come to room temperature. 

Transfer 5.0 mls of ~ttoa16x100mmcuhuretube. 

Add 5.0 ml calcium chloride solution to each sample. 

Shake and let stand for 15 minutes. 

Centrifuge each sample. 

Filter through a 0.45~ PTFE syringe filter into 4 ml amber vial&carding 
first3mls. 

6.2.7. Label the extract and deliver to 940. 

6.3.8. Complete all paperwork and bench sheet. Bench sheet to include PTFE filter 
lot #, date and time of transfer to 940 and extract location. Clip the T-card on 
the folder and place in GC room extmction folder box. The file folder color 
will be red and the blank name will be -HOR.SM-. 

7. ANALYSIS TIME - Based on experience in the laboratory, it is anticipated that a single _ 
sample may be completed in about 20 hours. lf it is possible to batch similar samples, it is 
expected that about ten samples could be completed in approximately 24 hours. About one 
hour of actual hands on time will be expended by the exnactionist. These approximate 
times are based on the assumption that the samples are “average”, and will not require 
additional time beyond normal operations. Additional time must be allocated for samples 
whichareverydirtyorareextraordinaty. 

8. REFERENCES - The following USEPA methods are the official methods on which tbis 
Laucks Testing Laboratory method is based. The primary methods are -those which most 
closely parallel the Laucks procedure and are referenced by their USEPA series and 
number. In those insmnces for which there are no official EPA methods, the most suitable 
reference is given under the miscellaneous references section. The additional refmnce 
section cites those methods which contain additional information. These methods will 
&equently be official methods, which apply in part to, or support the Laucks method. 

PRIMARY REFERENCES: 

Test Methods for Evaluating Solid Waste, USEPA, SW-846 

8330 (1994) 
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1. PURPOSE - In this method organochlorine pesticides and polychlorinated biphenyls are 
extracted from neutral soil with a mixture of methylene chloride and acetone. The extract is 4 

dehydrated and concentrated in a Kudema-Danish (K-D) apparatus. The extract is split 
prior to any cleanup step. The extracts are GPC and SPF fiorisil cleaned prior to analysis 
by GC. The PCBs receive an additional sulfuric acid cleanup. 

2. SAFETY - During the conduct of this method, the analyst will be exposed to a variety of 
reagent chemicals and solvents The health effects of these various chemicals may be 
ascertained by reading the material safety data sheets (MSDS) available in the general files. 
Additionally, the samples, by their very nature, may contain significant levels of hazardous 
materials. It is incumbent on each analyst to exercise due care and caution executing this 
method. The company will provide any protective equipment or clothing needed to assure 
employee safety. 

3. REAGENTS 

3.1. All reagents are to be AR grade or better. 

3.2. All solvents are to be distilled in glass, unless otherwise noted. 

3.3. The following special reagents should be prepared: 

3.3.1. 1:l methylene chloride/acetone (v/v)- prepared by mixing equal volumes of 
the solvents. -- d 

3.3.2. 9: 1 Hexane./acetone - prepared by adding 10.0 ml acetone to 90.0 ml hexane. 

3.3.3. Anhydrous sodium sulfate - prepared by muffling AR grade sodium sulfate 
for four hours at 400°C. 

3.3.4. Florisil SPE column check solution prepared in acetone: 

2,4,5-Trichlorophenol 
Gamma BHC 
Heptachlor 
Endrin 
4,4-DDD 
4,4-DDT 
Methoxychlor 
Alpha BHC. 
Dieldrin .. 
Alpha Endosulfan 
Tetrachloro-m-xylene 
Decachlorobiphenyl 

0.100 @ml 
0.020 uglml 
0.020 u&l 
0.040ughl 
0.040 u&l 
0.040 ughl 
0.200 ughl 
0.020 ughl 
0.040 ughl 
0.020 ughl 
0.02oughd - 
0.040 ughl 
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3.3.5. Surrogate solution prepared in acetone: 

2,4,5,6-Tetrachloro-m-xylene 1 .o &g/ml 
Decachlorobiphenyl 1.0 @ml 

3.3.6. PesticideRCB matrix spiking solution prepared in acetone: 

Gamma-BHC 2.5 @ml 
Heptachlor 2.5 @ml 
Aldrin 2.5 ughl 
Arochlor 1260 25.0 ughl 

4. EQUIPMENT 

4.1. Heat Systems Ultrasonic Processer - Model XL2020, 550 watts - Maintain per 
manufacturer’s instructions. 

4.1.1. 3/4 inch titanium horn (#208) 

4.2. Analytical Biochemical Laboratories, Inc. (ABC) Model 1002B or Model 1000 Gel- 
Permeation Chromatography (GPC) 

l 4.3. Organomations Assoc., Inc. - N-EVAP (nitrogen evaporator), Model 112 

4.4. Analytechem International - Vat Elaut SPS24 (for SPE florisil columns) 

4.5. Plorisil SPE cartridges with Teflon f&s (1000 mg) 

4.6. Standard laboratory glassware to include: 

4.6.1. 8 ounce extraction bottle 

4.6.2. 500 ml Fleakers 

4.6.3. K-D apparatus: 500 ml. K-D flask, 10 ml or 25 ml ampule and three-ball 
Snyder column. 

4.7. All glassware to be rinsed as follows, prior to use: 

4.7.1. Technical grade acetone (if the glassware is wet). 

4.7.2. Triple rinsed with methylene chloride. 

l 
4.8. Volumetric measurem ems are to be made with a calibrated fixed or adjustable 

volume microdispenser and individually calibrated vials. 
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5. QUALITY CONTROL - The normal levei of quality control will consist of blanks, blank 
spikes, matrix spikes and matrix spike duplicates (MS and MSD). This is performed on a 

( 

per batch basis to include no more than 20 samples. The level of quality control will.be 
indicated to the extractionist at the time the job is assigned. These samples serve to 
provide a measure of the recovery effkiency for the analyte and to provide data for 
statistical evaluation of the sample. In those instances that a client requires additional or 
different quality control measures, the extractionist will be directed accordingly in writing. 

6. &IETHODOLOGY 

6.1. Sample Extraction 
- 

6.1.1. 

6.1.2. 

6.1.3. 

6.1.4. 

6.1.5. 

6.1.6. 

6.1.7. 

6.1.8. 

6.1.9. 

Mix sample thoroughly in its original container if there is space available 
(othemise mix in solvent rinsed aluminum tray). 

Weigh 30.0 grams of soil (wet weight) into a extraction bottle. 

Prepare two additional aliquots of a sample if Quality Control is required. 

Add 60 grams sodium sulfate and mix well to give the soil a sandy texture. __ 

Prepare a blank and a blank spike with 60 grams sodium sulfate. 

Pipet 200 ul surrogate solution to each bottle. 4 

Pipet 200 ul matrix spiking solution to each of the QC bottles. 

Add 100 ml 1: 1 methylene chloride/acetone to each bottle. 

Sonicate the bottles for 3 minutes using the sonic horn, set at 50% duty cycle 
and full output (10). 

6.1.10. Centrifuge the samples for 20 minutes at 2000 rpm if necessary to achieve a 
partition. 

6.1.11. Decant off and collect the supematant. 

6.1.12. Repeat tirn steps 6.1.8. two additional times, combining all of the extracts. 

6.2. Solvent dehydration 

6.2.1. Prepare a glass fimnel by plugging with glass wool, and filling l/2-2/3 full 
with sodium sulfate. 

6.2.2. Pre-rinse the sodimn sulfate by passing 40 ml methylene chloride through the 
prepared funnel. 4 
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0 6.2.3. Pass the extract from step 6.1.12. through the funnel and collect in an 
assembled K-D apparatus. 

6.2.4. Rinse the collection vessel with several 10 ml methylene chloride rinses. 

6.2.5. Rinse the sodium sulfate with 40 ml of methylene chloride. 

6.3. Solvent evaporation 

6.3.1. Assemble the full K-D apparatus with a Snyder column prewet with 2-3 ml of 
methylene chloride. 

- 
6.3.2. Immerse K-D apparatus into a hot water bath, using a bath temperature of 90’ 

C, with a long ampule immersed to a depth of 12 ml. Regulate the 
evaporation time to take one to one and a half hours. 

6.3.3. Reduce the volume to 4-5 ml, remove the apparatus from the water bath and 
cool to room temperature. 

6.3.4. Rinse joint and remove Snyder column. Allow rinse solvent to drain into 
ampule. 

6.3.5. Remove the ampule clamp, and wipe the joint with a Kimwipe. Separate the 
ampule and rinse the joint with a small amount of solvent. 

6.3.6. Reduce ‘the extract volume to less than 8 ml on a nitrogen blowdown. 
Transfer extract to a 16 x 100 mm culture tube, and adjust to 10.0 ml 
intetmediate volume (as compared to a measured volume) with methylene 
chloride. 

NOTE: In instances where sample extracts are being prepared for PCB only (8082). 
and the GPC step is being omitted prior to acid cleanup, the solvent exchange 
step (see 6.3.8.1.) must be tested Take 1 ml extract, 1 ml sulfuric acid and 
vortex. Check for volume changes between layers. If exchange is complete, 
proceed to 6.4. 

6.3.7. At this point the extract will be GPC cleaned - see Method # LTL-3692. 

6.3.8. K-D the GPC cleaned extract to 4-5 ml and exchange into hexane as follows: 

6.3.8.1. Add 2-3 ml hexane through the top of the Snyder column while the 
ampule is still immersed in the water bath. Reduce to 4-5 ml. 

6.3.8.2. 

’ 639 

Repeat 6.3.8.1. two additional times. 

. . . Remove the apparatus from the water bath and cool to room temperature. 
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6.3.10. Rinse joint with hexanc and remove snyder column. Allow rinse solvent to a 
dram into ampule. 

6.3.11. Remove the ampule clamp, and wipethe joint with a Kimwipe. Separate the 
ampule and rinse the joint with a small amount of hexane. 

6.3.12. Reduce the extract to less than four ml in a nitrogen blowdown. Transfer 
extract to a 16 x 100 mm culture tube and adjust to a final volume of 5.0 ml 
(as compared to a measured volume) in hexane. 

6.4. Sulfinic Acid Cleanup (PCBs only) 
- 

6.4.1. Transfer a two ml aliquot from the 5.0 ml final volume (step 6.3.12.) to a 16 x 
100 mm culture tube. 

6.4.2. Add 2.0 mls concentrated sulfuric acid and vortex for 30 - 60 seconds. 

6.4.3. Let stand for a few minutes to allow layers to separate. May be centrifuged. 

6.5. Florisil Cleanup 

6.5.1. Attach the vacuum manifold to the vacuum pump with a trap in between. 
Place a labeled 16 x 100 mm culture tube in the proper collection slot. Secure 
the manifold with the straps and move the manifold to the waste position. a 

Adjust the vacuum pressure in the manifold to between five and ten pounds of 
pressure. 

6.5.2. 

6.5.3. 

Place one florisil cartridge into the vacuum manifold. 

Start the vacuum and prewet the cartridge with hexane/acetone (9:1), by 
passing at least 5 ml through the cartridge. Do not allow the cartridge to go 
dryafterwetting. 

6.5.4. 

6.5.5. 

Release the vacuum, and move the manifold to the collect position. 

Add 1.0 ml extract &om step 6.3.12. (Pesticides) or fram step 6.4.3. @CBS). 
to the top fiit of the florisil cartridge. (Store mmaining 4.OEi.O ml of extract.) 

6.5.6. Restore the vacutm~, and elute the column with 8-9 ml of hexane/acetone 
(9:l). Allow the cartridge to go dry. 

6.5.7. Release the vacuum, and move the manifold to the waste position. Remove _ 
and discard the used florisil cartridge. 

6.5.8. Repeat from step 6.5.2. for additional extracts. 
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6.5.9. Reduce the extract volume to 1.0 ml in a warm water bath with nitrogen. 
Rinse internal walls of culture tube several times during blowdown. 

6.5.10. Transfer extract to a 1.8 ml vial. The volume is then adjusted to 1.0 ml (as 
compared to a measured volume) in hexane. 

6.5.11. Label the extract and deliver to 940. 

. 6.5.12. Complete all necessary paperwork and bench sheet. Bench sheet to include 
the date of GPC, florisil lot number, date and time of transfer to 940 and 
extract location. Clip the T-card on the folder and place in the GC room 
extraction folder box. The tile folder color will be purple and theblank name 
will be -GPX.SL. 

7. ANALYSIS TIME - Based on experience in the laboratory, it is anticipated that a single 
sample may be completed in about 12 hours. If it is possible to batch similar samples it is 
expected that about seven samples could be completed in approximately 20 working hours. 
About four and a half hours of hands on time will be required of the extractionist. These 
approximations are based on the assumption that the samples are “average”, and will not 
require. additional time beyond normal operations. Additional time must be allocated for 
samples which are very dirty or are extraordinary, such as tissues or vegetable matter. 

8. REFERENCES - The following USEPA methods are the official methods on which this 
Laucks Testing Laboratory method is based. The primary methods are those which most 
closely parallel the Laucks procedure and are referenced by their USEPA series and 
number. In those instances for which there are no official EPA methods, the most suitable 
reference is given under the miscellaneous references section. The additional reference 
section cites those methods which contain additional information. These methods will 
frequently be official methods, which apply in part to, or support the Laucks method. 

PRIMARY REFERENCES: 

Test Methods for Evaluating Solid Waste, USEPA, SW-846, (1996). 

808lA, 8082,355OB. 
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PURPOSE - In this method, polynuclear aromatics are extracted from neutral soils with a 
mixture of methylene chloride and acetone. The extract is dehydrated, concentrated in a 
Kuderna-Danish (K-D) apparatus and alumina cleaned prior to analysis by CiC Mass 
Spectrometer. This method also includes low concentration (SIM). 

2. SAFETY - During the conduct of this method, the analyst will be exposed to a number of 
reagent chemicals and solvents. The health effects of these various chemicals may be 
ascertained by reading the material safety data sheets (MSDS) available in the general files. 
Additionally, the samples, by their very nature may contain significant levels of haxardous 
materials. It is incumbent on each analyst to exercise due care and caution executing tbis 
method. The company will provide any protective equipment or clothing needed to assure 
employee safety. 

- 
3. REAGENTS 

3.1. All reagents are to be AR grade or better. 
. ‘-=-‘---- ._ 

3.2. All solvents are to be distilled in glass, unless otherwise noted. 

3.3. The following special reagents should be prepared: 

3.3.1. 1:l methylene chloridefacetone (v/v)- prepared by mixing equal volumes of 
the solvents. 

3.3.2. Anhydrous sodium sulfate - prepared by muftling AB grade sodium sulfate 
for four hours at 400°C. 

3.3.3. Alumina, Neutral, Brockman Activity I - activate 60-325 mesh alumina by 
heating for 16 hours at 130’ C. 

3.3.4. Sumgate solution prepared in methanol: 

1-Fluoronaphthalene 250 ug/rnl 
FluorenedlO 250 ughnl 
Pyrened 250 ughll 

Low Concentration (SIM) surrogate solution prepared in methanol: 

I-Fluoronaphthalene 5.0 u&rll 
FlwrenedlO 5.0 u&nl 
PyrenedlO 5.0 ughll 

3.3.5. Matrix spiking solution and Low Concentration (SIM) matrix spiking solution 
prepared in methanol: 

Acenaphthene 
Acenaphthylene 
ktthracene 

50 ughl 
50 ughnl 
50 ug/ml 
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Benzo(a)anthracene . 
B-da)pymre 
Beozo@)fluonmthene 
BeI@ghi)peIyl~C 
Benzo(k)tluonmthene 
ChryseJJe 
Dibenzo(a,h)anthracc 
Fluoranthene 
FlUOlWC 

hd~cQ23-cdlpyrcne 
Naphthakne 
Phenanthrene 
Pynne 
Z-Metbyinaphthalene 

50 usml 
50 l&ml 
50 ughnl 
50 ughl 
50 ughIll 
50 I&ml 
50 ug/ml 
50 ughl 
50 @ml 
50 uglml 

- 50 ughl 
50 uglml 

4. EQUIPMENT 
,-CIC--. 7. 

4.1. ‘l&at Systems Ultrasonic Processor - Model XL.2020, 550 watts - Maintain pa 
mrmufacturer’s instructions. 

4.1.1. 3/4 inch titaoium horn (#208). 

4.2. Orgaoomations Assoc., Inc. - N-EVAP, (oitrogen evaporator), Model 

4.3. Standard laboratory glassware to include: 

4.3.1. 8 ounce extraction bottles 

4.3.2. 500 ml Ple-akers 

12 

4.3.3. K-D apparatus: 500 ml. K-D flask, 10 ml or 25 ml ampule and three-ball 
Snyder column. 

4.4. All glassware to be rinsed as follows. prior to use: 

4.4.1. Technical grade acetone (if the glassware is wet). 

4.4.2. Triple rinsed with metbylene chloride. 

4.5. Volume& measurem ems are to be made with a calibrated fixed or adjustable 
volume microdispenser and individually calibrated vials. 

4.6. Teflon thistle tubes 

4.7. Disposable Monstr-pent (large pasteur pipets) 
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5. QUALITY CONTROL - The normal level of quality control will consist of blanks, blank 

l spikes, matrix spikes and matrix spike duplicates (MS and MSD). This is performed on a 
per batch basis to include no more than 20 samples. Tbe level of quality control will be 
indicated to the extmctionist at the time the job is assigned These samples serve to 
provide a measure of the recovery efficiency for the analyte and to provide data for 
statistical evaluation of the sample. In those instances that a client requires additional or 
different quality control measures, the extraction& will be directed accordingly in writing. 

6. MEkODOLOGY 

6.1. Sample Exuaction: 

6.1.1. Mix sample thoroughly in its original container if there is space available 
(otherwise mix in solvent rinsed ahuninum tray). 

6.1.2. Weigh 30.0 gtams of soil (wet weight) into an extraction bottle. 
. r-CP---- ._ 

6.1.3. 

6.1.4. 

Prepare two additional aliquots of a sample if Quality Control is required. 

6.1.5. 

6.1.6. 

Prepare a blank and a blank spike with 60 gtams sodium sulfbte. 

Pipet 200 td surrogate solution to each bottle. 
(Low Cont.: 500 ul of low cont. surrogate solution.) 

6.1.7. Pipet 500 ul matrix spiking solution to each of the QC bottles. 
(Low Cont.: 50 ul of matrix spiking solution.) 

6.1.8. 

6.1.9. 

Add 100 ml 1: 1 metbylane chloride/acetone to each bottle. 

Sonicate the bottles for 3 minutes using the sonic horn, set at 50% duty cycle 
and full output (10). 

6.1.10. Centrifuge the samples for 20 minutes at 2000 rpm if necessary to achieve a 
pUtitiOlI. 

6.1.11. Decant off and collect the supematant. 

6.1.12. Repeat 6um step 6.1.8. two additional times, combining all of the extracts. 

Add 30 to 60 grams sodium sulfate and mix well to give the soil a sandy 
texture. 

6.2. Solvent dehydration 

6.2.1. Prepare a glass funnel by plugging with glass wool, and filling l/2-2/3 full 
with sodium sulfate. 
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- 6.2.2. Pre-rinse the sodium sulfate by passing 40 ml methylene chloride through the 
prepared funnel. 

4 

6.2.3. Pass the extract from step 6.1.12. through ‘the funnel and collect in an 
assembled K-D qparams. 

6.2.4. Rinse the collection vessel with several 10 ml methylene chloride rinses. 

6.25 Rime the sodium sulfate with 40 ml of methylene chloride. 

6.3. Solvent Evaporation 

6.3.1. Assemble the full K-D apparatus with a snyder column prewet with 2-3 ml of 
methylene chloride. 

6.3.2. Immerse K-D apparatus into a hot water bath, using a bath temperature of 90’ 
. ,+-with .a long ampule immersed to a depth of 12 ml. Regulate the 

evaporation time to take one to one and a half hours. 
6.3.3. Reduce the volume to 4-5 ml and remove the apparatus from the water bath, 

Cool to room temperature. 

6.3.4. Rinse joint and remove Snyder column Allow rinse solvent to drain into - 
ampule. 

6.3.5. Remove the ampule clamp, and wipe the joint with a Kimwipe. Separate the d 
ampule and rinse the joint with a small amount of solvent. 

6.3.6. Reduce the extract to 1.0 ml in a warm water bath with nitrogen. Rinse 
internal walls of ampule several times during blowdown. 

6.4. Alumina Cleanup 

6.4.1. Prepare a Monstr-pette column by plugging with a small amount of glass 
WOOl. 

6.42. Pack column with a minimum of 3 gm. of activated alumina Top with 1R 
cm of sodium sulfate. 

6.4.3. Attach Teflon thistle tube and pre-elute column with 10 ml methylenc 
chloride. 

6.4.4. Add extract directly to top of the sodium sulfate and allow to elute onto the 
column. 

6.45 Rinse the ampule twice with a small amount of methylene chloride and add to 
top of column 

t 



. 

6.46. 

7. 

0 

a. 

64.7. 

6.4.8. 

6.4.9. 

6.4.10. 

6.4.11. 
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Re-attach the Teflon thistle tube to the cohmm and add a minimum of 10 ml 
methylene chloride 

Elute into a 16 x 125 mm culture tube. 

Reduce the extract volume to 1.0 ml in a warm water bath with nitrogen. 
Rinse internal walls of the culture tube several times during blowdown. 

Transfer extract to a 1.8 ml vial. The final volume is then adjusted to 1.0 ml 
(as compared to a measured volume) in methylene chloride. (Low Cont.: 
Final volume adjusted to 1.0 ml. in methylene chloride.) 

Label the extract and deliver to 940. - 

Complete all paperwork and bench sheet. Bench sheet to include alumina lot 
#, the date of transfer to 940 and extract location. Clip the T-Card on the 

. . -folder and place in GCA4.S room extraction folder box. The file folder color 
will be blue and the blank name will be MPN.SL-. 

ANALYSIS TIME - Based on extensive experience in the laboratory, it is anticipated that 
a single sample may be completed in about ten hours, If it is possible to batch similar 
samples, it is expected that about six samples could be completed in approximately 16 
hours. About one and one half hours of hands on extractionist time will be required per 
sample. These approximations are based on the assumption that the samples are “average”, 
and will not require additional time beyond normal operations. 

REFERENCES - The following USEPA methods are the offtcial methods on which this 
Laucks Testing Laboratory method is based. The primary methods are those which most 
closely parallel the Laucks procedure and are referenced by their USEPA series and 
number. In those instances for which there are no official EPA methods, the most suitable 
reference is given under the miscellaneous references section. The additional reference 
section cites those methods which contain additional information. These methods will 
frequently be official methods. which apply in part to, or support the Laucks method. 

PRIMARY REFERENCES: 

Test Methods for Evaluating Solid Waste, USEPA, SW-846. 

8270C (1996), 3550B (1996), 3610B (1996) 
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Re-attach the Teflon thistle tube to the column and add a minimum of 10 ml 
methylene chloride 

a 
Elute into a 16 x 125 mm culture tube. 

Reduce the extract volume to 1.0 ml in a warm water bath with nitrogen. 
Rinse internal walls of the culture tube several times during blowdown. 

Transfer extract to a 1.8 ml vial. The Enal volume is then adjusted to 1.0 ml 
(as compared to a measured volume) in methylcne chloride. (Low Cont.: 
Final volume adjusted to 1.0 ml. in methylene chloride.) 

Label the extract and deliver to 940. - 

Complete all paperwork and bench sheet. Bench sheet to include alumina lot 
#, the date of transfer to 940 and extract location. Clip the T-Card on the 

, -&l&r-arid place in GC/MS room extraction folder box. The file folder color 
will be blue and the blank name will be -MPN.SL-. 

7. ANALYSIS TIME - Based on extensive experience in the laboratory, it is anticipated that 
a single sample may be completed in about ten hours. If it is possible to batch similar 
samples, it is expected that about six samples could be completed in approximately 16 
hours. About one and one half hours of hands on extractionist time will be required per 
sample. These approximations are based on the assumption that the samples are “average”, 
and will not require additional time beyond normal operations. 

8. REFERENCES - The following USEPA methods are the official methods on which this 
Laucks Testing Laboratory method is based The primary methods are those which most 
closely parallel the Laucks procedure and are referenced by their USEPA series and 
number. In those instances for which there are no official EPA methods, the most suitable 
reference is given under the miscellaneous references section. The additional reference 
section cites those methods which contain additional information. These methods will 
frequently be official methods, which apply in part to, or support the Laucks method. 

PRIMARY REFERENCES: 

Test Methods for Evaluating Solid Waste, USEPA, SW-846. 

l 

8270C (1996). 355OB (1996), 3610B (1996) 

a 
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1.1 Introduction 

1.1.1 This procedure is a description of sample receipt, sample log-m, and sample tracking 
when samples are logged into the laboratory’s Laboratory Information Management 
System (LIMS). The collection of programs and procedures which comprise the LIMS is 
called “SAM.” References made to SAM in this SOP are references to this collection of 
programs and procedures. 

1.1.2 Sample entry must be performed in a timely fashion to allow tests with short holding 
times to be started immediately. Accuracy in the recording of sample IDS, in marking 
samples with lab numbers, and in checking for consistency of all records is of utmost 
importance. 

1.2 Scope 

1.2.1 All samples received by the laboratory are logged using the following procedures. 

2. EOUIPMENT LIST 

Lab coat 
Disposable gloves 
Respirator, dust mask 
3M desk cleaner, broom, dustpan, mop 
Spatula 
Waterproof labeling gun 
PC work station linked to SAM 

3. SAFETY PRECAUTIONS 

3.1 Sample Handling 

3.1:i Samples received at the laboratory can potentially be contaminated with toxic materials. 
Reasonable caution must be exercised at all times when handling these samples. Such 
precautions include wearing a lab coat at all times, using gloves, using a hood (located in 
lnorganics) to perform operations when necessary (strong odors present, etc.), and 
wearing a respirator or dust mask if fumes or dust are generated. 

3.1.2 Cleanliness and neatness are of utmost importance. All spills and condensation from wet 
sample containers must be cleaned up immediately. This will help to alleviate accidental 
sample breakage and protect others from possible contact with contaminated work areas. 

Laucks Testing Laboratories, inc. 

- 
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3.1.3 When wearing gloves, be certain to remove them when opening the cooler or lab doors 
and when answering the phone. The gloves which protect the sample enterer from 
contamination may transfer contamination to these objects. Other persons may touch the 
door knob or phone without glove protection and have the contamination transferred to 
their unprotected hands. Never put pens, paper clips, etc. in your mouth. 

3.1.4 A dust mask is worn when pouring dry packing material such as vermiculite into the 
garbage. 

4. OPERATION PROCEDURES 

4.1 Sample Receipt 

4.1.1 

4.1.2 

4.1.3 

4.1,5 

4.1.6 

Samples may be received by client delivery, over the front counter, via UPS, courier 
services, by various air freight and overnight delivery services, and by Greyhound. It is 
the responsibility of the sample enterer to ensure that samples received by any of these 
services are promptly logged in and work requests made to the laboratory. 

If a chain-of-custody (COC) is received with the sample set, sign it and record the date 
and time it was received. If the client has delivered the samples by hand, verify the 
cooler contents and return a copy of the COC to the client. 

If complete verification of the cooler contents will occur later, then the COC is stamped 
and the stamped copy returned to the client. This stamp is reproduced in Appendix 1. 
Verification must take place within one working day of receipt. 

All discrepancies between the COC and the actual samples received are immediately 
reported to the client and are noted on the Sample Receipt Log. CLP Sample Receipt Log 
(Appendii 3) is for CLP log-in procedure. NON-CLP Sample Receipt Log (Appendix 2) 
is for Laucks NON-CLP log-in procedure. If requested a client provided receipt form 
may be substituted for the Laucks sample receipt log. 

Put on gloves, open the coolers (m the hood if necessary), and note whether custody seals 
are present and, if so, intact. AfRx one of the intact custody seals on the sample 
receipt log. If there is a question about the integrity of the custody seals, make a note on 
the CLP Sample Receipt Log (Appendix 3); the client must be informed. 

After the coolers are opened, determine whether there are soil or water samples in the 
coolers. Typically there will be a number of sample bottles for each sample if they are 
water; soils will have only a small number of containers per sample. 

Lauds Testing Laboratories, Inc. 
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4.1.7 

4.1.8 

4.1.9 

4.1.10 

4.1.11 

4.1.12 

4.1.13 

-. 

Visually check the contents of the opened cooler for obvious damage or broken sample 
containers. Note any breakage on the appropriate Sample Receipt Log. 

For any program (such as HAZWRAF’, NFESC, or Army Corps) or other project-related 
samples either the enclosed temperature blank or at least 3 separate containers taken 
randomly from different locations in EACH cooler must be checked for temperature with 
the infrared thermometer. The temperatures are recorded on the Supplemental Sample 
Receipt Log (Appendix 3). If any samples exceed the range of 4OC rt 2°C the client must 
be contacted. In most cases, this should be done in writing (preferably FAX) by the 
appropriate project manager. A copy of the communication from the Supplemental 
Sample Receipt Log must be kept with the COC in the work order file. 

Remove all bottles from the cooler and put on the bench. Line up the bottles in some 
kind of order, if there is an apparent order. Various means of ordering samples are: 

l COC order 
. Client sample ID 
l Date sampled 
l Time sampled 

E’or samples consisting of multiple containers, place all containers together on the bench. 

After all samples are arranged then check consistency between the COC and the sample 
labels for Sample IDS, dates and times on each sample container. 

Determine whether custody seals are present on the individual sample containers (jars 
and bottles). If present and inta& so note. If present and any seal is broken, so note. 
These notations must be made on the CLP Sample Receipt Log Form (Appendix 3). 

All preserved water sample bottles for project-related work as well as unpreserved water 
sample bottles for HAZWUP, NFESC, or Army Corps projects must also be checked 
for pH at the time of sample receipt. This is done by pouring out some of the sample into 
a small plastic cup and then using pH paper to record the pH at time of receipt. Volatiles 
samples should NOT be checked. When better discrimination of pH is needed, narrow 
range pH paper should be used to confirm the pH (especially if the pH is within 1 pH unit 
of the required preservation limit for that sample). All pH measurements must be 
recorded on the Supplemental Sample Receipt Log (Appendix 3). If any samples exceed 
the pH requirements, the client must be contacted. In most cases, this should be done in 
writing (preferably FAX) by the appropriate project manager. The samples with 
inappropriate pH are listed on Laucks Testing Lab pH log form (Appendix 5) for 
corrective action. After the corrected preservation is completed this form is given to the 
appropriate project manager for work order filing. - 

Lauch Testing Laboratories, Inc. 
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4.1.14 Some samples are received at the lab that need to be split and preserved for different 
analytes. To accommodate preservation requirements, these samples are recorded on the 
“Sample Split Sheet” (see Appendix 6). There is a specific cart located in sample entry 
where the samples are temporarily stored until splitting and preservation take place. 

4.1.15 All sample container marks (including ID’s, dates and times) are then verified with each 
other and with the COC. This is done by noting whether all bottles from the same sample 
have the same ID and whether this ID is the same as on the COC. All discrepancies are 
noted on the Non-CLP Sample Receipt Log (Appendix 2) or the CLP Sample Receipt 
Log (Appendix 3) and reported to the client. 

4.1.16 To determine if the sample(s) is(are) acceptable, compare the existing conditions with the 
criteria specified in Appendix 7, “‘Required Containers/Volumes, Preservation 
Techniques and Maximum Holding Times for Environmental Analysis”. All listed 
criteria must be met in order to qualify the sample(s) as “acceptable”. If there are any 
problems with the sample(s) these must be documented in the “CLP Sample Receipt 
Log” (see Appendix 3). If any samples are not acceptable, the client must be contacted. 
In most cases, this should be done In writing (preferably FAX) by the appropriate project 
manager. 

4.2 Sample Log-In 

4.2.1 Determine whether a client record exists in the SAM database. If it does not, create a 
record. At a minimum, the client record will include: 

l an alphanumeric client code (up to 12 digits) 

l the client’s full and accurate name, address, and point of contact 

l the client’s telephone number and/or FAX number 

l the full and complete address for invoices 

l the purchase order/contr+ number ifthat number applies to & work the client may 
-. submit. (If the purchase order/contract number is specific to one sample submittal, by 

project etc.), then the client code would be project specific. Example (client 
nameqroject name). 

4.2.2 A SAM work order is started for the job through the ORD program. The work order is 
identified by a unique 7-digit number which is assigned by SAM at the time the work 
order is initiated. (The first hvo digits of this number represent the year, the third and 
fourth digits represent the month, and the final three digits represent the work order’s 
sequence within the month. For insta&e, work order 9004001 was initiated in April, 

Laucks Tesring Laboratories, Inc. 
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1990 and was the first work order for that month.) This number will be used throughout 
the laboratory to track the job. 

hl15111 
9101502 

- - -. . - - 
KEEP TIL d%lpl9b IllP/TSTU 

CREATED WlW9b 
MITTEN W13t94 

TllfNWUT ?-' : 
COMPLETE ;':‘.i 
EEPORTED 2. 
I""OICE,, :':: .z- 

hWITTEN 89 PM&IL' 

Fill “: 

ORDSuetn 

4.2.3 The work order is to be filled out as completely as possible at this time. Above is an 
example of what the work order screen looks lie on your PC. Typical information put 
into the work order screen (analogous to a cover page) includes: 

. 

. 

. 

date of sample receipt; 

work order due date; 

client point of contact (idifferent than in the client record); 

sample type (soil, water, etc.); 

the manner in which the samples were. received at the laboratory (hand-delivered, 
Greyhound, etc.); 

air bill number (or equivalent) if the sample was transported by common carrier; 

the client’s overall project identification (both the name of the project and any 
project, job, or purchase order number); 

and any relevant surcharges or discounts to be applied at the time of invoice. 

Lmch Testing Laborarories, Inc. 
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4.2.4 All reauired data entry fields are in inverse video (highlighted) on the screen, but fields 
for purchase order numbers, project name or number, and point of contact should also be 
completed, if the information is known. 

4.2.5 All sample IDS, dates of collection, and dates of receipt are recorded in the FRAC program 
for the work order with which they are associated. If there is a discrepancy in identification 
between bottles of the same sample, make a note on the appropriate sample receipt log and 
the project manager will notify the client. 

I FRACScreen 

‘. ., ,., .:.:. .A...... i.... 

CL HL SL Jl 

4.2.6 All sample bottles are numbered with the work order number and a fraction (or sample) 
number. Fraction numbers are assigned sequentially to each sample based on the order in 
which the samples were sorted and logged (COC order, client sample number order, etc.). 
This number is used to track the sample throughout the laboratory. See section 4.2.10 for 

- specifications for unique bottle identifiers required by Navy projects. 

4.2.7 A sample can be uniquely identified by its work order number and the fraction number. 
For instance, if the work order number was 9004001 and there were 4 samples, the job 
would consist of samples 

9004001-01 
9004001-02 
9004001-03 
9004001-04 
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4.2.8 Each sample or set of samples is assigned a unique identifying work order number, 
generated by the Laboratory Information Management System (LIMS), on receipt. This 
unique number consists of 7 numerical characters, such as 9007215. In this example, the 
work order was initiated in 1990 (90), in the month of July (07) and was the 215th such 
work order that month (2 15). If more than 999 workorders are generated in any month, 
the 5th digit is replaced by successive letters of the alphabet (A-Z). 

4.2.9 If necessary, more than one traction may be created for a sample (generally, this is related 
to billing issues - when one analysis is discounted in price and another is not, for 
instance), but they will all bear the same fraction number and be differentiated by .an 
automatically-assigned letter suffix. For instance, if sample 900400 l-01 had 3 fractions, 
purely for internal accounting reasons, the three fractions would be identified as: 

9004001-OIA 
9004001-OlB 
9004001-OlC 

4.2.10 The person performing log-m needs to be aware of this effect, but it has no impact on 
sample identification within the lab, on sample tracking, or on the sample number placed - 
on the bottles/jars. In the above example, all bottles submitted for this sample would be 
marked 9004001-01. 

4.2.11 For Navy projects, each bottle must have a unique bottle identifier. Every bottle must 
have a specific 1-3 digit numerical identifier that is unique to each bottle submitted 
within a workorder. The numbers are assigned in consecutive order so that all bottles of 
similar size/type with the same preservation for the same analysis (analyses) from a 
particular workorder will have consecutive bottle numbers. The fust bottle of each 
analysis type in each new workorder starts over again with bottle number 1. 

4.2.12 This information must be recorded in the “Bottles” computer tracking program under 
each workorder and the workorder-unique bottle identifier will be printed in the bottom 

-- left corner of each bottle label (which also contains the workorder number and the sample 
number) before the bottle label is affixed to each individual bottle. 

4.2.13 ALERT: Each SAM work order can accommodate up to 57 fractions and no more. 
Each work order must allow sufficient fraction space for later changes or additions. 
Therefore, no more than 50 samples should be logged into any single work order. If, for 
administrative reasons, some or all of the samples consist of more than one fraction, then 
no more than 50 fractions can be logged. Should the submittal consist of more than 50 
samples, or more than 50 fractions, initiate additional work orders as required. Cross- 

- reference the work order numbers, so that all samples submitted together can be reported 
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together to the client. You can perform this cross-reference manually (by noting on 
accompanying documents “See Also [work Order Number]) or you can make appropriate 
comments in the Work Order Comment field (F2). To the degree possible, make sure 
that multiple work orders which represent one complete project in the client’s mind are 
created sequentially, with rio other unrelated work order numbers intervening. 

4.2.14 Additionally, Sample Delivery Groups (SDGs) are commonly created for project work at 
the time of sample entry. SDGs consist of no more than 20 samples being analyzed for 
the same test. This is in order that the appropriate amount of QC may be analyzed and 
reported with any sample set. Specifics of the SDG creation process are outlined 
elsewhere in this SOP. 

4.2.15 ALERT: Each fraction will accommodate only 27 tests. If more than 27 analyses are 
required on any sample, additional fractions should be made (i.e. -lA, -lB, -lC, etc.). 

4.2.16 ALERT: The work order will accornmodare only one date of receipt, while each fraction 
will accommodate individual receipt dates and due dates. If samples are submitted over 
several days, and are logged into one work order, the Sample Custodian MUST enter 
appropriate dates of receipt in each fraction. The FRAC program will default to the 
cprrent date. If the samples were received on an earlier date, that date MUST be entered 
for that fraction for the date to be correct. Similarly, the fraction due date will default to 
that of the workorder on the ORD screen. If different fractions of the same sample are 
due at different times, due to client or other demands, the date they are due MUST be 
entered for that bction. 

4.3 Special documentation procedures for CLP samples 

4.3.1 Completion of the CLP Sample Receipt Log, and the Supplemental Sample Receipt Log 

4.3.2 CLP Sample Receipt Log and the Supplemental Sample Receipt Log are CLP-specific 
sample login sheets. For each cooler received a CLP Sample Receipt Log Form and a 
Supplemental Sample Receipt Log must be completed. This form takes the place of the 

-. NON-CLP Sample Receipt Log (Appendix 2). Copies of these forms may be found in 
Appendix 3. 
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4.3.3 Complete the header information requested at the top of the forms. Use multiple pages if 
necessary. 

. date received 

. time received 

. client name 

. SDG # 

. COC # (if available) 

. sample log-in date 

. work order # 

. client project 

. airbill number (if available) 

. and initials of the person logging in the samples. 

4.3.4 Complete the Non-Conformance check list. If there is a problem with the custody seals, 
chain of custody records, or agreement between the custody records, the client must be 
contacted. In this case, this should be done in writing (preferably FAX) by the 
appropriate project manager. A copy of the communication must be kept with the COC in 
the work order file. 

4.3.5 Since the extractable fractions will be transferred to the extractions lab, a Secure Storage 
Custody Log must be completed, and the samples are held on SC in the WO 1 walk-in 
cooler (extractions hold shelf) pending pick-up by extractions personnel. Specifics of the 
Storage Custody Log is outlined in the Chain-Of-Custody SOP located in the SOP 
manual. 

4.4 Assignment of SDG numbers 

4.4.1 The SDG name is assigned by sample control and is usually based on client name or 
project name followed by sequential numbering. 

4.5 Assignment of lab quality control samples 
-. 

4.5.1 The client may choose to designate which samples are to be analyzed as matrix 
spike/matrix spike duplicate samples. This means that the sample preparations and the 
VOA departments cannot self-assign QC samples until all samples from the SDG are 
received. It is the responsibility of the sample login person to notify the operations staff 
when a specified QC sample is received. 

45.2 Note in the SAM SDG records which sample is QC-assigned. 

- 
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4.5.2.1 This information is pulled into SDG from the FRAC program when the SDG is 
created. 

4.5.2.2 On the FRACTION screen, an X is placed in the QC field. This will print out next 
to the sample and indicate that it is an assigned QC sample. 

4.5.2.3 Write a department comments message for whichever department (EX, MS, and/or 
GC) should be notified. 

4.6 Completion of SDG records. 

4.6.1 For each project (NFESC, HAZWRAP, or Army Corps) SDG records in SAM are 
created. The SDG concept follows the CLP model: that is, up to 20 samples of similar 
matrix and analytical fraction are grouped together for preparation and analysis. Samples 
are assigned to SDGs at sample login and are also reported by SDG. 

4.6.2 The SDG program is an electronic means of compiling information about the samples 
assigned to an SDG in one place. Example SDG screens are reproduced on the following 
page: 

CUM ?F&2 
tms . 

I 
BOEO5G 
BOG051 

Created: 
Updated: 

Client: .& ;‘: . : 
let-: ,: Max. Sampr: 

Client IO Mat TS pll 
As;.sff;ted 

SDG. Screen 1 
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SDG, Screen 2 

SDG. Screen 3 
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4.6.3 Fill in the header section of the first screen page. For CLP cases, fill in the Fraction 
(V=Volatiles, P=Pesticides, S=Semivolatiles etc..) Indicate the project name, and the 
client’s name. 

4.6.4 When the work order number and sample number are entered, the sample-specific 
information shown in screens 1,2, and 3 is read in from the SAM database. (Hint: after 
the tirst work order number is entered, it is only necessary to enter sample numbers for 
subsequent samples from the same work order.) 

4.6.5 On screen 3, a table of f&ctions/tests is created. An x’ is entered to signify that a 
particular test is required on a given sample. 

4.66 Each ‘fraction’ has a separate SDG entry. For instance, VOAs and ABNs are entered on 
separate SDG records, as indicated above (V=Volatiles, S=Semivolatiles, P=Pesticides). 
A single letter suffix (V, S, P etc...) is assigned to each SDG record before it is saved to 
disk. The end result is that you may have multiple SDG records for a given SDG, each 
with the same mot name, but a different s&ix. This system is used to allow for the 
possibility that within the same SDG, varying numbers of tests will be assigned to 
samples within that SDG. 

4.6.7 The last screen page is used for any comments which the sample login person or project 
manager would like to record for the operations staff. 
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4.7 Sample storage 

4.7.1 The following tests must be started very soon after receipt when performed on water 
samples. 

Test Tvoe/Name 

NO3 - nitrate 
NO2 - nitrite 
ortho phosphate and soluble reactive phosphate 
cr+6 - hexavalent chromium 
CO2 - carbon dioxide 
DO - dissolved oxygen 
BOD - Biological Oxygen Demand 
Chlor A - Chlorophyll A 
Settleable Solids 
Filtration for dissolved metals 
PH 
Microbiological tests 
Color 
Turbidity 
Sulfite 
h4BAS - Methylene Blue Active Substances 
Chlorine 

&Ah4 Codelsl 

N03ICW 
N02-W, NOZ-DW 
PO40-w, PO4S-w 
CR6-w, CR6-WM 
CO2-N 
DO-W 
BOD-5 
cHLoR‘4 
SETSOL, SETSL2 
FILTER 
PH EPW, PH-SWW 
[va;ious] 
COL-DW 
TUR-TW, TUR-W 
so3-w 
MBAS 
CLZ-R 

4.7.2 A rush backlog report is printed throughout the day for short holding-time tests, with the 
exception of microbiology, in order that they be recognized by the analysts. A checklist 
(Appendix 8) for analyses with short holding times is completed prior to release of 
samples to the laboratory. Sample management will veriQ that the correct RUSH 
test codes are entered, date, time received and collected dates are accurate and to 
ensure matrices and sample 1.D.s are correct at time of log-in. 

4.73 For microbiological samples and for samples which arrive late in the day and for which 
the holding time will expire if the analysis is not started that day, the containers must be 
taken immediately to the work areas in which the tests will be performed and the primary 
person responsible for these tests notified that samples are here. A list with the name of 
the appropriate analyst is posted in the sample entering area. 

- 
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Location 

VOA refrigerator 
Shelf 
Inorganics cooler 
Walk-in cooler 
Section in the walk-in cooler 
indicated w/CLP sign-in, sign-out 
sheets 

Descrbtion of contents 

Soil and water volatiles 
Aqpeous metals, oils, no cooling required 
Complete small water jobs 
Ail other soil and water* 
All samples that are under internal COC. CLP samples 
are also stored in here. 

4.8.1 *See Section 4.7 for transfer of extractable aliquots to the extractions lab 

4.8.2 Prior to putting bottles into any storage location, the electronic Bottle Summary Log must 
be completed. For Navy projects, unique bottle identifiers must also be entered in the 
bottle log. 

4.8.3 At the Jl prompt, type “BOTTLES.” This log details how many bottles were received, 
v&t type and size of bottles were received, the storage location of the bottles and the 
bottle numbers, where applicable. An example of this log follows. 

“::P 
9606440 
9606441 
9616453 
9606444 

::::::: 
9bPb469 

::::::: 
9666486 
9606488 

::i% 
906496 

::::::: 
9606501 
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4.9 Determination of tests 

4.9.1 

4.9.2 

4.9.3 

4.9.4 

4.9.5 

4.9.6 

4.9.7 

c 

If Laucks provided sample bottles for the client, the bottle order, the client COC, file 
notes, letters, client instructions, or the client file are consulted as necessary to determine 
what tests are to be performed. The type of bottles received for water samples will help 
greatly in determining which tests to perform. If you can’t determine the tests, give the 
paperwork to the Project Manager, who will contact the client. 

A lab work request is initiated at this time. Based on a review of the above information, 
test codes are assigned to the appropriate &actions. These test codes may represent 
single-data point analyses (“regular” tests) or multiple-data point analyses (“special” 
tests), such as GUMS volatiles. However, no.work request packet can be prepared until 
after “transmittal,” which is initiated by the Project Manager or designee. 

Some soil samples will need to be shared between two or more departments. In order of 
priority, the following areas will receive samples in this order: 

If volatiles are requested, then the VOA departments will get the samples first (GC or 
GUMS) 

The sample/samples will then be sent to the extractions lab 

The extractions lab will return the sample/samples to the inorganics lab or other areas 

At the time of sample log-in the Sample Custodian will make appropriate comments for 
the department to return the samples to other departments for further testing. Before any 
samples are sent to other departments for testing, it is imperative that any requiring the 
analysis of volatile organics gets the sample first. Such samples should be given to the 
Volatiles Department before any other department. 

4.10 Electronic T ransmittal of Sample and Test Request Records 

4.10.1 Specifics of the transmittal process are detailed in a separate SOP, A brief summary 
-’ follows. For actual transmittal, that SOP should be refmnced as it will detail greater 

specifics and will contain changes that may occur in the transmittal process. The 
following is only intended as a brief overview and may not reflect the most current 
practices. 

4.10.2 All documentation (including, but not limited to, air bills, chain-of-custody documents, 
bottle order forms, notes, contracts, messages, letters, etc.) that supports the information 
entered into the work order and the sample fractions is clipped together by the Sample 
Custodian when sample log-in is complete. The work order number is written on, at a 
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minimum, the chain-of-custody document and may also be written on any other relevant 
documents. 

4.10.3 The supporting documentation is given to the project manager, her designee, or to the 
head of the Project Management Group for “transmittal.” Transmittal is the electronic 
approval of the work order and sample fmctions aa written and must be performed within 
1 working day of sample log-in. Transmittal is the activity which electronically puts the 
samples and test requests into the laboratory’s analytical schedule. 

4.10.4 In performing the transmittal, it is the responsibility of the Project Manager, or designee, 
to double-check the work order and test fractions for the following: 

. accuracy of project information (number, name, point of contact, etc.) 
l accuracy of test requests 
. and accuracy of the test codes employed to represent those test requests. 

4.10.5 The Project Manager makes corrections to these items as necessary, usually in 
consultation with the Sample Custodian. When transmittal is complete, the hard-copy 
record generated in the transmittal process is stapled to the supporting documentation 
previously assembled by the Sample Custodian and the complete record is filed 
alphabetically (by client name) in the filing drawer designated. If a CLP-style package is 
being generated, packets are prepared for the CLP Document Control Custodian. 

4.10.6 Specific test requests are made known to analysts through hard-copy work “backlogs”. 
For a description of this process, see the SOP on Data Handling. 

4.11 Generation of internal Chain-of-Custody (COC) 

4.11.1 Samples which must be removed from the main building at 940 and taken to the 
extractions lab at 921 for preparation are tracked with an internal COC. This form is 
initiated by the person logging in the samples. The lab number, the client name, the 
number of samples, the sample matrixes and the enterer’s initials and the date and time 

-. the form is started are recorded. See Appendix 4 for an example of an internal COC. 

4.11.2 The samples are placed on shelf 8C in the walk-in with the COC. The person removing 
the samples from 940 signs and dates the form. The samples are logged into a log book 
at 921 before being placed in the cooler. 

4.11.3 The COC is returned to 940 with the extracts when extractions are completed. 

Laucks Testing Laboratories, Inc. 



SOP No: LTL-4002 
Revision: 6 
Date: 7114198 
Page: 20 of 52 
Replaces: 5 -. 

4.12 Sample breakage 

4.12.1 All sample breakage, whether in shipping or while handling in the lab, must be reported 
immediately to the Project Manager. 

4.12.2 If the sample was water, clean thoroughly with disposable towels. Be very careful with 
broken glass so as to avoid cuts. 

4.12.3 If tbe sample was soil, as much of the sample as possible is transferred to a new, clean jar 
using a spatula. Be certain not to pick up any sample which has contacted tbe floor. Save 
the original label, if possible. Note on the log-in records that the sample was broken and 
transferred to a new container. 

4.12.4 All dirty, disposable clean up materials, soil, broken glass, etc. are placed in a plastic 
garbage bag before being placed in the dumpster. Any non-disposable clean up materials 
are washed after use. 

4.13 Special circumstances 

4.13.1 Samples from some clients are logged into a monthly work order. Some jobs extending 
over more than one sampling event may be entered under one work order number. In that - 
event, pay special attention to date of receipt (see ALERT, above). 

4.13.2 Other special circumstances may arise. If there are any questions, check with the Project 
Manager first. 

- 
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APPENDIX 1 

Sample Receipt Verification Stamp 

_. 
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Laucks Testing Laboratories, Inr 
NON-CLPSAMPLERECEIPTLOG 

Initial once samples are checked in 

DATE RECEIVED: SAMPLE LOG-IN DATE: 
TIME RECEIVED: WORKORDER #: 
CLIENT NAME: CLIENT PROJECT: 
SDG # AIRBILL ATTACHED?:(#) 
cot # RECEIVED BY: 

Non-Confmmancc: (Check awlicablc itemk)) Client IDS affected: 

“(I) 
O(2) 
O(3) 
O(4) 
O(5) 
u(6) 
O(7) 
U(8) 
O(9) 
0 

Not enough sample sent for proper analysis. %s affected: 
Sample Bottle rcccived broken and/or cap not intact 
Custody seal: Absent- PrCSCntAntUCt- PrescntlBroken 
Any tctnpcrdture out of compliance: 
Sample received outside of holding time. 
Sample not properly preserved. pH = -. Wrong presetvativc used. 
Illegible sample numbers or label missing from bottles. 
Identification on bottle same as identification on papemork: yes:-no: 
Incomplete instructions received with sample(s), i.e.. - _ ^. - ^ . no K.?qUCst *or Analysts. no cnmn-or-cusway. 

0( IO) Samples received in improper container. 
0(1 I) Samples held in field before receipt by Lab. Days (specify) 
O(12) Air Bubble(s) in-of- samples for volatiles analysis. 
O(l3) Other 

CORRECTIVE ACTION: (Check apphcable item(s) 
Cormctioa action taken by: 

O(l) Client informed verbally (Chcnt Services). 
O(2) Client informed by memo/letter/fax (Client Services). 
O(3) Sample processed “as received” (Sample Entry). 
O(4) Re-sampling requested of client (Client Services). 
O(5) Samples placed “on hold” until further notice (Sample Entry/Client Services). 
O(6) NOTE IN NARRATIVE. See tempemtw/pH Iogin sheet (Sample Entty). 
O(7) Other (Swify) 

InititalsDatc 

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

* When complete (within 24 hours of nonconformance) forward to QA. Original to be forwarded to initiator to be included in 
trmsmittal file. 
Comments: 
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Supplemental Sample Receipt Log 
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COOLER RECEIPT FORM 

WORKORDER #: Contractor Cooler 
QA Lab Cooler # 
Number of Coolers 

Project: 
Date samples were received at the laboratory: / ! 
A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened: I I 
By: (print) bia) 
1. Did cooler come with a shipping slip.(airbill. etc.),>>>>>>>>>>>>>>>>>>>> YES NO 

If YES, record carrier name and airbill number: 
2. Were custody seals on outside of cooler?>>>>>>>>>>>>>>>>>>>>>>>>>>> YES NO 

How many and where: 
Seal date: I I Sealname: 

3. Were custody seals unbroken and intact at the date and time of arrival?>>>>>> YES N’O 
4. Did you screen samples for radioactivity using the Geiger Counter->>>>>>> YES NO 
5. Were custody papen sealed in a plastic bag and taped inside to the lid->>>>> YES NO 
6. Were custody papers tilled out properly (ink, signed, etc.)?>>>>>>>>>>>>>> YES NO 
7. Did you sign custody papers in the appmpriate place?>>>>>>>>>>>>>>>>>>YES NO 
8. Was project identifiable &XII custody papers? If YES, enter project name at top of this form. 
9. If required, was enough cooling material present?>>>>Typc of ice: YES NO 
IO. Have designated person initial here to acknowledge receipt of cooler: -date / I 
B. LOG-IN PHASE : Date samples were logged-in: I I 
By (print). 
Il. Describe type of packing in cooler: 

(sign) 

12. Were all bottles sealed in separate plastic bans?>>>>>>>>>>>>>>>>>>>>> YES NO 
13. Did all bottles arrive unbmien and were labils in good condition?>>>>>>>> YES NO 

Page 1 of 3 
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LAUCKS TESTING LABORATORIES, INC. 
COOLER RECEIPT FORM (continued) 

14. Were all bottle labels complete (ID, date, time sigoahuc, preservative, etc.)? YES 
15. Did all bottle labels agree with custody pspers~>>>>>>>>>>>>>>>>>>>>>YES 
16. Were comct containers used for the tests indicared?>>>>>s>>z>>>>>>>>>yES 
I 7. Were correct preservatives added to samples?>>>>>~>>>>~>>>>>>>>>>>>~S 
IX. Was a sufficient amount of sample sent for tests indicated?>>>>>>>>>>>>> YES 
19. Were bubbles absent in VOA samples: If NO, list by QA #:>>>>2>>>>>>> YES 
20. Was project manager called I faxed & staw discussed? >>>>>>>a>>>>>>> YES 

NO 
NO 

NO 
NO 
NO 
NO 
NO 

If YES, give details below 
2 1. who was called I faxed? 

By whom? 
DISCREPANCIES: 

(date) - 

Page 2 of 3 
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Lucks Testing Laboratories, Inc., Supplemental Sample Receipt Log 

Work Order Number: 
Assigned SDG Number: 

Allowable temperature and pH ranges (neutral pH defmed as a value behveen 5 and 9) 

Temperature Allowable tempemmre range, is 4f 2 degrees Celsius 

Acid Preserved pH pH must be less than 2 
Ease Preserved pH pH must be greater than 12 

Page 3 of 3 
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APPENDIX 4 

Secure Storage Custody Log 

Organic Extractions Custody Log 
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Laucks Testing Laboratories, Inc. 
Organic Extractions Custondy Log 

-. 
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APPENDIX 5 

Lauds Testing Lab pH Log Form 
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Laucks Testing Lab pH log Form 
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APPENDIX6 

Laucks Testing Lab Sample Split Sheet 
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Laucks Testing Lab Sample Split Sheet 
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APPENDM 7 

Required Containers/Volumes/Preservation/Holding Times 
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REQUIRED CONTAINERS/VOLUMES, PRESERVATION TECHNIQUES AND 
:MAXIMUM HOLDING TIMES FOR ENVIRONMENTAL ANALYSIS 

A. PRIORITY POLLUTANTS - Organic8 Analysis (Federal Register Vol. 49, No. 209, October, 1994) 

PARAMETER 

Purpeabb Halocarbons 

Purgeable Arcmslic 
liydmcarbans 

Acrobin and Auybnilrib 

Pha”Ob 

MINIMUM VOLUME 
REQUIRED 

1 - 40 ml containers 

Z - 40 ml conbiners 

2 _ 40 ml containers 

CONTAINER 

Glass. Teflon-lined 
seplum, 40 ml capacity 

Glass, Tetbn-lined 
Sepium, 40 ml capacity 

Glass. Teflon-lined 
Septum. 40 ml capacdy 

Glass. Tenon-lined 
Septum. 1 lasr or 1 gallon 
capacity 

MAXIMUM HOLDI 
TIME ANALYSIS 

Cool, 4’C. no headspew 14 days, wlh preservation Melhcd 601, GUELCD or 
Methcd 624. GClMS 

Cool. 4” C. adjust pli lo < 14 days, wilh pnservalion Method 602. GClPlD or 
2 HCI, no headspaw 7 days. if nol presawd Method 624, GCIMS 

Cool, 4’ C. il there is 7 days Method 624, GClMS 
preseenca of residual 
chbdne the” preserve with 
0 5 g ascorbic acid, no 
headspaca 

I- I 
As above, and ptl 14 days 
adjusted to pH 4-5. 
Cool. 4’ C, W there is 7 days until extraction; 40 Method 625, GClMS 
presena, of residual days after exlradion for ’ 
chlorine then preserve wlh analysis 
0 006% Na&O, pH c2 
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A. PRIORITY POLLUTANTS - Organlcs Analysis (Federal Register Vol. 49, No. 209, October, 1984) (continued) 

Method 625 GClMS 

6. WASTE EVALUATION - ORGANICS ANALYSIS (SW-849,3rd Edition) 

PANAMETEN 

Nonhalogenated Volatile 
Organica 

MINIMUM VOLUME 
REQUIRED 

2 _ 40 ml containers for 
llbuids 

2 - 40 ml containers for 
liquids 

CONTAINER 

Glass, Teflon-lined 
Septum. 40 ml capacity 

Abwe or Glass. 2-4 oz. 
-PaW 
Glass, Teflon-lined 
Septum. 40 ml capaaty 

Above or Glass. 2-4 OL 
cw=w 

with HCI. no headspace 
,7 days, if not preserved 

METHOD FOR 
ANALYSIS 

Method 8010 GC/t-tall - 
Direct Injection or 
Headspaee. M&hod 5020 
Purge-and-Trap. Methcd 
5030 
or Method 826OhWhcd 
8240. GClMS Purge-and- 
Trap Method 5030 
Method 8015 GCIFID 
Direct Injection 01 
Headspace. Method 5020 
Purge-and-Trap. Method 
5030 5030 
or Method 826OiMcthod or Method 826OiMcthod 
8240. GClMS Purge-and- 8240. GClMS Purge-and- 
Trap Method 5030 Trap Method 5030 

Laucks Testing Laboratories. Inc. 
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WASTE EVALUATION -ORGANIC% ANALYSIS (SW-846,3rd Edition) (continued) 

PARAMETER 

Wmdii Volallle Organic4 

bolein. Auylonitdle 
keto”ltrile 

Dfgawachlwina Peslicide! 
and PCSs 

MINIMUM VOLUME 
RSGUIRED 

2 - 40 ml mdalnen for 
uquk 

20 grsme for sofida 

2 -40 ml containers for 
l&quid8 

20 gramr for solids 

Approximately 1 Me, for 
liquid sample 

Aqpmximately 50 grams 
for sludge or solid sample 

Awforimately 1 Met for 
liquid sample 

Appmxknately 50 gramr 
for sludge 0, solid sample 

Gloss. Tefbn-lined 
Septum. 40 ml capacity 

Cool, 4’ c 

Gless. Teflon-lined cool. 4” c. adjust pH 4-5 
Septum, 40 ml capacity w&h WI. no headspaw 

Glass. TeRon-lined cap 

Glass, Teflon-lined cap 

Cool. 4* C. if there is 
presence of residual 
chlorine the” preserve with 
0.5 g asmhic acid and 
adjust pH lo 22 with HCI. 
noheadspaa 

Cool 4” C, no headspace 

Cool. 4” C. 35 mg N&s,01 
per ppm free chlorine per 
ate,, adjust pH 42 with 
I-GO, 

COOI 4” c 

Cool. 4” C. adjust pH to 6 
a with HISOl o, NaOH 

COOI, 49 c 

MAXIMUM HOLDING 
TIME 

14 days with preservation 

14 days 

14 days, wlh p,eseNation 

14 days 

Exlracted within 7 days 
and m”lple*ly analyzed 
wlhln 40 days 

Extracted within 14 days 
.md completely eneiyzed 
withln 40 days 
Extradad within 7 days 
end completely analyzed 
within 40 days 

Extracted within 14 days 
and completely analyzed 
within 40 days 

METHOD FOR 
ANALYSIS 

Method 8020. GClPlD 
Direct lnjactio” 0, 
Headspace. Method 5020 
. Puga-and-Trap. Method 
5030 
Method a260/8240. 
GO/N3 Purge-and-Trap 
Method 

Method 8030. GC/FID 
Direct Injection o, 
Headspace. Method 5020 
_ Purge-and-Trap Method 
5030 - Groundwaler using 
Melhod 5030 only. Method 
826018240, GClMS Purge- 
end-Trap Method 
Method 6040 GC/FlD o, 
GClECD 

Method 8270 GCA4S 

Method 8080 GClECD 

Laucksg Laborar r- Inc. 
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8. WASTE EVALUATION - ORGANICS ANALYSIS (SW-646,3rd Edition) (contlnued) 

PARAMETER 

Potynudear Aromatic 
Hydrocarbons (PAW 

Chlorinakd Hydrocarbons 

Organo-phosphorus 
PWWdOS 

Chlorinated Hsrblcidss 
(1.0.. 2.4-D and 2.4.5.TP) 

WllNlMtJM VOLUME WllNlMtJM VOLUME 
REQUIRED REQUIRED 

Appmxhnakty 1 liter for Appmxhnakty 1 liter for 
liquid sampb liqutd sampb 

Appmxlmabty 50 grams 
for sludge or sotii sample 

Approximakty 1 liter for 
liquid sample 

Approximately 50 grams 
for sludge or sokl rampb 

Appmxtmakly 1 Mer for 
ItqUtd sampb 

AppmximPIely 50 grams 
for sludge or s&d sample 
Approxtma1sty 1 liter for 
liqu!d sample 

Approximately 50 grams 
for sludge or sotii sample 

CONTAINER 

Glass. Teflon-lined cap 

Glass, Teflon-lined cap 

Glass, Teflon-lined cap 

Glass. Teflon-lined cap 

PRESERVATION 

COOI. 4” c 

MAXIMUM HOLDING 
TIME 

Extracted within 7 days 
and completely analyzed 
within 40 days 

Extracted within 14 days 
and completely analyzed 
within 40 days 
Extracted within 7 days 
and wmpblaty analyzed 
wlhin 40 days 

Extracted within 14 days 
and compkkty analyzed 
within 40 days 
Extracted wtthtn 7 days 
and wmpktety analyzed 
within 40 days 

14 days 
Extracted withln 7 days 
and mmpbteiy analyzed 
within 40 days 

Extracted within 14 days 
and compbbly analyzed 

wnhin 

METHOD FOR 
ANALYSIS 

Method 8310 HPLC 

Method 8270 GCMS 

Melhod 8270 GCMS 

Method 8140 GCINPO or 
GClNPLVECO 

Method 8150 Extract& 
and EstertficatiinlGC-ECC 

Laucks Testing Laboratories, Inc. 
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WASTE EVALUATION - ORGANICS ANALYSIS (SW-&M, 3rd Edition) (continued) 

PARAMETER MINIMUM VOLUME 

Vdalik Organics (VOAs) 

Semi-Volatile Oganics 

REQUIRED 
2- 40 ml mntatners for 
liquid sanpk 

20 gram for solids 

Approximately 1 liter for 
liquid ssmpk 

Appmxlmalely so grams 
for Sludga M Idld ramp* 

C. WASTE EVALUATION - GENERAL 

Approximately 200 grams 

Aa above M glass. 2-l oz. Cool. 4O C. no headspace 
or if solii packed lo 

CONTAINER 

Glass. Teflon-lined cap 

PRESERVATION 

VOA. Metal% 
Semivokliks. 
Pesticidss/Herbkidas - 14 
days until extraction. 
Follow anaiytiil protocol 
for aqueous holding time 
or h&ding lime from 
kachale prepanliin. 
NOW 

MAXIMUM HOLDING 1 METHOD FOR 

14 days 

TIME 
Not specified 

14 day 

METHOD FOR 
ANALYSIS 

According lo requested 
analysis 

I Lauds Testing Laborar )- Inc. 
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WASTE EVALUATION -GENERAL (continued) 

PARAMETER 

Ignllabllll 

COflOSlVHy 100-5Wml 

Callfomla Auesrnml Appmximaleiy 200 ml for 
Manual CAMISTLC liiuld sample 

MINIMUM VOLUME MINIMUM VOLUME 
REQUIRED REQUIRED 

Appmxlmately 200 ml or Appmxlmately 200 ml or 
60 gmnr 60 gmnr 

Approximately 10 Snmr 
for solid sample 

CONTAINER 

None specikd 

Plastic 

Plastic or Glass 

PRESERVATION 

No preservation for solii 
sample. Add HNO, IO pH 
<2 for llqlid sample 

I Method 

Method 1020 Setaflash 
Closed Cup Method 
Method 1110 Carrosiviiy 
Toward Steel 

28 days for Mercury 
6 monlhs for others 

See Methods for Melals 
AndySIr 

METALS ANALYSIS (EPA Methods for Chemical Analysis of Water and Wastes, March 1993. or APHA Stendard Methods, 15 
Edition. and EPA SW-946,3rd Edition) 

Mercury TOM 

Apprnx!mately 10 grams Filter on site, HNO, la pH 
~2 for dissolved 

For individual metals the aggregate minimum volume is determined by the number of di 
the Individual anelytes. 

6 monlhs 

EPA 7471A for sediment 
cold vapor Method 
Flame AA- See Individual 
Metal Methods 
Emission AA- See 
lndiiausl Metal M&hods 
Gmphile Furnace AA- See 
individual Metal Methods 

rete analytical methods not the sum of all 

Laucks Testing Laboratories. Inc. 
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METALS ANALYSIS (EPA Methods for Chemleal Analysis of Water and Wastes, March 1983, or APHA Standard Methods. 15 
Editlon. and EPA SW-MS, 3rd Edition) (continued) 

9nsnic (As)” 

Appmximslety 5 grams for 
solkl samples 
100 ml for liquid sample 

Approximately 5 grams for 
oolld samples 

Barium (Bay 

Bwyllium (Be)” 

Boron (8) 

100 ml for liquid sampb 

Approxlmataly 5 grams for 
solid sampbs 
1W ml for liquid sample 

Approximately 5 grams for 
solii sampbr 
loo ml for liquid sampb 

I Approximately 5 gram¶ for 

’ Each metal can also be analyzed by EPA 2 0.7, EPA BOIOA, or EPA 6020. 

I_IE 

MAXIMUM HOLDING 
TIME 

24 hours 

Extracted wilhin 7 days. 
analyzed dthin 24 hfs. of 
wlractlon. 
6 months 

6 months 

6 months 

6 monlhs 

6 months 

METHOD FOR 
ANALYSIS 

EPA216.4orEPA 7195A 
EPA 216.5 Or EPA 7197 
Extraction/AA Method 

EPA 7196 Calorimetric 
Method 

EPA 202.1, Flame 
EPA 202.2 0, EPA 7020. 
Furnace 

EPA 204.1 0, EPA 7040, 
Flamn 
EPA 2042 0, EPA 7041, 
Flltna~ 
EPA 206.3 0, EPA 7061, 
Hyddde AA 

EPA 206.2 
or EPA 7060, Furnace AA 

EPA 206.1 or EPA 7090, 
Flame AA 
EPA 206.2, Fumau, AA 

EPA 210.1 0, EPA 7090, 
Flame AA 
EPA2102AarEPA7091. 
Furnace AA 
Curcumin Cobrlmetric 
EPA 212.3 

I- Laucks Testing Labors E 
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METALS ANALYSIS (EPA Methods for Chemical Analysis of Water and Wastes, March 1993, or APHA Standard Methods, I5 
Editlon. and EPA SW445,3rd Editlon) (continued) 

PARAMETER 

Cadmium (Cd)” 

Calcium (Car 

Chromium (Cr)- 

cobail (co)* 

copper (CU)” 

Aqpmxblateiy 5 grams for 
solid smpbll 
100 ml for liquid sample 

Sold (Au)* 

AppmxLnotely 5 gram* for 
solid umpba 
1OomlforHquldsampb 

ran (Fe)” 

Appmximsbly 5 grams for 

Each metal can also lb 18 analyzed by EPA 21 

MINIMUM VOLUME 
RE9UlRED 

100 ml for liquid sample 

Appmximsbfy 5 grams (br 
solid saqbr 
1OOmlfCflWdSW@b 

Approximately 5 oram* for 
did rampbs 
100llIlfCflkpddSmpb 

Approximably 5 9nms for 
soud rampba 

100 ml for liquid sampb 

CONTAINER 

Pbstic or Glass 

Plastic or Glass 

Plastic 0, Glass 

Plastic or Glass 

Plastic or Glass 

“bslic of Gbsr 

Plastic or Glass 

.7, EPA 6010A, or El 

EPA219.2orEPA7191. 

EPA 219.3 or EPA 719B. 
Chelation Exlradion 

HNO, lo pH Q 

Cool. 4’ c 

6 montha EPA231.1. FIrmeM 
EPA 231.2, Fumaca AA 

HNO, lo pH ~2 

Cool. 4’ c 

6 months EPA 235.1 or EPA 7380. 
Flame AA 
EPA 236.2, Furnace AA 

Lauds Testing Laboratories, Inc. 
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D. METALS ANALYSIS (EPA Methods for Chemical Analysis of Water and Wastes, March 1963, or APHA Standard Methods, 15 
Edition. and EPA SW-646.3rd Edltlon) (continued) 

PARAMETER 

.sad (Pb)* 

uanganess (ml)” 

Uolybdanum (MO)” 

Nickel (Ni)* 

Potassium (K)” 

Selenium (Se)” 

’ Each metal can alsc 

MlNlYfJM VOLUME 
REQUIRED 

100 ml foe liquid sample 

AppmxbnatNy 5 grmls for 
Mlkl sampler 
100 ml fw liiuld sample 

Approxmately 5 gr*m¶ for 
aoltd umpbs 
100 ml for ltquld sample 

Appmxbtabty 5 gram* for 
8ciid samplea 
100 ml for ttqutd sample 

Appmximately 5 gramr for 
mild srmpbs 
100 ml for liquid sampb 

Approximately 5 grmnr for 
sotta sampbr 
B analyzed by EPA : 

EPA 246.2, Futnacs AA 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

HNO, to pH <2 

COOI. 4’ c 

HNO, to pH (2 

COOI. 40 c 

HNO, to pHc2 

0.7, EPA 6010A, or EPA 6020. 

6 months EPA 249.1 or EPA 7610, 
Flame AA 
EPA 249.2, Furnaca AA 

6 months 
I 

EPA 258.1. Flame AA 

6 months EPA 270.2 or EPA 7740, 
Furnace AA 

EPA 270.3 or EPA 774f. 

--Yr-z Lauds Testing Labora, 
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METALS ANALYSIS (EPA Methods for Chemical Analysis of Water and Wastes, March 1983, or APHA Standard Methods, 15 
Edition. and EPA SW-949,3rd Edition) (continued) 

Approximately 5 grams for 

EPA 288.2 w EPA 7911, 
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E. GENERAL: MINERAL ANALYSISNOLATILES - DRlNKlNG WATER or TITLE 22 CAUDOHS 

PARAMETER 

Compbts General Mineral 
dnatysis 

copper 
M0AS 

Iron” 
Msgnsrlum” 
Manganese” 
Sodium* 
sulfate 
Ebdrkal Condudivity 

rotal Hardnsss 

Zinc” 
Volatile Organic5 fV0A.s) 

Each metal can alrc 

1 pres;rvatkn depends on 
tlw analyls list 

Plaslk or Glass NOlIe 

50-1wml 

1Wml 
50-16Oml 

Plastk or Glass Cool. 4-c 

Pbsttt or Glass HNO, to pH ~2 
Plimtk or Glass COOI. 4’ c 

1Wml 
500 ml 

Plastic or Glass 
Plastic or Glass 

HNO, to pti ~2 
cool. c c 

I I 
100 ml 1 Plastic or Glass 1 HNO, to pti <2 
2 - 40 ml containers 1 Glass. Cap l&on-lined. 40 1 No headspace HCI lo 

ml. pH<2. if r&ual chlorine 
then preserve with N+SO, 
orAscarbkAdd 
Wash Stste _ No 
headspace and HCI to pH 

)e analyzed by EPA ZOO.7 or EPA 6010A. 

MAXIMUM HOLDING 
TIME 

_- 

Immediate 

14 days 

6 months 
26 days 

6 months 
48 hours 

6 months 
6 monlhs 
6 months 
6 months 
26 dayr 
24 hrs. or finer 

7 days 

6 months 

6 months 
14 days 

METHOD FOR 
ANALYSIS 

EPA Method 150.1 
pH Meter 
EPA M&hod 310.1 
Tilrlmetdc Method 
Flame AA EPA 215.1 
EPA Method 325.3 
Titrlmetrk Method 
Ftame AA EPA 220.1 
EPA Method 425.1 
Colorlmetric 

EC Waler 
EPA Method 160 1 
Gravimetdc 
EPA Method 136.2 
Tntim&ic 
Standard Method 314-A 
Cakublkn 
Flame AA EPA 269.1 
EPA Method 524.2 
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F. INORGRANIC ANALYSIS: DRINKING WATER or TITLE 22 - CAUDOHS 

Balium” 
I I I I Furnace A4 

19Oml PLastk 0, Glass HN~topHe 6 months EPAZO6.1. 
Flame AA 
I EPA 213.1 , Flame AA or 
I EPA 216.2. Furnam AA 
I EPA 216.1. Flame AA 
I EPA 216.2. Fumsw AA 

Cadmium” 

Chromium” 

19Omt 

IWmt 

Plastk or Glass 

Plastic or Glass 

HNO, to pti ~2 

HNO, to pH ~2 

6 months 

6 months 

Lead” 

Msrcufy 
Selmium” 
suvar* 
Niirate-Nitrogen 

IWmt 

100ml 
199ml 
1OOml 
54imi 

Plastk or Glass 

Plastk or Glass 
Pbtk or Glass 
Ptastk or Glass 
Plaslic or Glass 

HNO, to pH ~2 

HNO, to pH c2 
HNO$ to pH ~2 
HNO, to pH ~2 
Cool, 4O C add H,SO, to 
pH 42 

6 months 

26 days 
6 months 
6 months 
14 days 

EPA 239.2, 
Furnaca AA 
EPA 246.1 .C&J Vapor 
EPA 270.2 .Fumacs AA 
EPA 272.1 .Flams AA 
EPA 352.1. Brucine 
sldfate 

l Each metal can also be analyzed by EPA 200.7 or EPA 200.8. 

0. GENERAL PHYSICAL ANALYSIS: DRINKING WATER or TITLE 22 - CAUDOHS 

r PARAMETER 

Color 
odor 

I 
1 6Oml 
12Wml 

I I TIME I I 

1 Plastic or Glass 1 COOl.4~C 1 46 hours 1 EPAN 
Plastic or Glass Cool. 49 c 46 hours I EPAN 

Lauds Testing Laboratories, Inc 
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H. GENERAL WET CHEMISTRY AND MISCELLANEOUS ANALYSIS 

co 101.4’ c 
Cool, 40 c 
HSO, to pH 42 
Cool. 40 c 
NOM 
NOM 

COOI. 40 c 
yso, to pti <2 

1 14days 
28 days 

48 hours 
28 days 
28 days 

25 days 

ANALYSIS 
, EPA 305.1, Tdrimelrlc 
I EPA 310.1 .Jitr’rmetric 

EPA 350.1, Calorimetric 

EPA 405.1 
EPA 212.3 .Curcumin 
EPA Method 325.3, 
Mercuric Nitrate or 
EPA 300.0. Ion 
Chromatography 
EPA Methods 410.4, 
Cobrlmstrk 

PARAMETER 

4ddUy 

4Ikaunii 
4mrmniP Nln 

BOO kaon 

Chlukls 

COD 

REQUIRE 
100 ml 

5O.lOOml 
lwml 

I liter 
100 ml 

1Wml 

20 ml 

Ptastk M Glass 
Plastic or Glass 

Plastic or Glass 
PI&k 
Plasttc or Glass 

Ptastlc or Glass 

S 0, preserved for depending on the test 
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H. GENERAL WET CHEMISTRY AND MISCELLANEOUS ANALYSIS (continued) 

EPA 3W.0 Ion 

Lads Testing Laboratories, Inc. 
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Ii. GENERAL WET CHEMISTRY AND MISCELLANEOUS ANALYSIS (continued) 

PARAMETER 

rat tQ?tdshl Niiogsn 

icial (iqanic Nitmgsn 
TGN-TKN-NH,-N 
Total Petroleum 
Hydrocarbons Scan. by 
Gc 

Total Petroleum 
tiydmcarbons as Gas, by 
GC 

Totat Petroleum 
Hydmmbms as Diesel. 
by GC 

Total Phosphate 

Total Residue 

Total Senbable Solids 

Total Suspended Solids 

Total Volatile Sottts 

TOX 

1 lb, 

1 tssr 

4130 ml to 1 liter 

I 
I Plastic or Glass 

Plastic or Glass 

GbSS 

I 
I Cool. 4* c 

Add H,SO, to pti c2 
Cool, 4’ c 
Add &SO, to pH <2 
cool. 4” c 

Approxtmatdy 50 grams 
for I s&t sampb 
40 ml GIPSS 

Apfmdmably 20 grams 
for I sdld sampk 
1tilOr 

Approximately 50 grmns 
for a solid sample 
Wmt 

lOOmI 

1 Neer 

1OOlld 

100ml 

500 ml 

Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Amber Glass. Teflon 

Cool, 4” C. Methanol 
pmsswatkn may be a 
requlremnt Of some 
stata so state regulatiol 
must be consuHed 

cool. 40 c 

Cool. 4” c 

cwt, 40 c 
Add H,SO, to pH ~2 
COOI. 4’ c 

coot. 40 c 

COOI, 4’ c 

COOI, 40 c 
Add HSO, to pH C2 
COOI. 4’ c 

26 days 

26 days 

14 days, but thr may vary 
belween states so 
regulations must be 
mnsuned 
14 days 

14 days 

26 days 

7 days 

46 hours 

7 days 

7 days 

7 days 

48 hours 

METHOD FOR 
ANALYSIS 

EPA 130.2, Tlrimetrk 
Standard Method 314-A 
Calculation 
EPA 351.4. 
Ion Specific Electrode 
EPA 351.4 and EPA 350 3 

WTPH-HCID by GCIFID 

&difk?d Method 6015, GC 

WTPH-G by purge and 
trap GClFlD 
or 
Mcdbiad Method 6015. 
GWFID 

WTPH-Cl by GC/FID 

modified Method 6015. 
GClFlD 
EPA 365.4. 
Colortmetrk 
EPA 160 3, 
Gravlmetrk 
EPA 160.5. 
tmhoff Cons 
EPA 160.2. 
Gravimetrk 
EPA 160 4. 
Gravlmatric 
EPA 450.1 or EPA 9020, 
TOX Analyzer 
EPA 160.1 
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Checklist For Analyses With Short Holding Times 
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CHECKLIST FOR ANALYSES WITH SHORT HOLDING TIMES 

To be completed prior to release of release of samples to laboratory 

Correct test codes are entered 

Dates and times received and collected are correct 

Matrices are correct 

Sample 1.D.s are correct 

I certify that all of the above have been checked and were found accurately entered 
in the LIMS. 

(Signature) (Date) 

Laucks Testing Laboratories, Inc. 
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1. introduction and Scooe 

1.1 Method Description 

1.2. 

B 

1.1.1 The project manager (PM) or their designee reviews the LlMS computer cntr?, 
versus the chain-of-custody (COC) for accuracy. This should be done as soon as 
practical and within twenty-four hours (24) of sample receipt. 

1.1.2 This method is restricted to use by the person (usually a project manager) who 
performed the work order transmittal. 

Definition of Terms 

1.2.1. SDG - Sample Delivery Group 

Projqc - Project QC section of the LIMS. This is where all of the work orders for 
a specific project are listed with additional information about the QC requirements, 
TATS and deliverables. 

2. Eauinment List 

2.1. Equipment 

21.1. The person performing this procedure must have access to a computer which is 
connected to the LIMS. 

3. OD ention nrocedures a 

3.1. Reviewing the SDG Entry in LIMS 

3.1.1 Once a work order has hen transmitted. go to the SDG section of the LIMS. 
This is done by entering [SDG. space, SDG name] at the J( 1): prompt. The SDG 
name is found in the fractions sections of the work order in the SDG field labeled 
‘SDG#‘. Example - J(I): SDG HCST4. See Appendix I for an example. 

B 
3 1.2 In the SDG verify that all the samples have been entered and that the correct 

‘fraction’ of the SDG (I.G. V. P, etc.). The letters refer to the type of analysis, 
i.e., Inorganica. GC. Volatiles, and PAHs. These are a few of the types of 

Latrcks Testiq Luhorutories. hc. 
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tiactions which might be contained in a SDG. It is not important to know the 
abbreviations. However, it should be verified that all analyses for each sample can 
be found in the SDG by looking at the various fractions for that SDG. A fraction 
may contain more than one analysis. For instance an ‘I’ fraction (inorganics) might 
have TOC. Metals and TSS. 

3.1.3 When the SDG name is entered at the J( 1): prompt, the ‘first’ page of the first 
tiaction of a SDG will be displayed. The first traction is determined alphabetically 
based upon the letter associated with an analysis. For instance. if a work order has 
analyses for GC analysis (G), metals (I) and PAHs (P). the fractions of a SDG 
would be listed in LIMS with GC analyses first. metals second, and PAHs last. 
The information contained on the first page is: 

l Laucks sample ID 
l QC Designations 
l Client ID 
l Matrix 

3.1.4. Verify that all the samples for that fraction (analysis ) have been entered. this is 
facilitated by entering F6] which displays the second , third and fourth pages of a 
fraction. [F6] is a toggle key which pages through the four screens of each SDG 
entry. The far left hand column of the computer screen will always display the lists 
of the SDG names with the fractions appendix letter. Example - GSIO lG(GC 
fraction), GSIOll (inorganics fractions). See pages 1.2 and 3 of Appendix 1 for 
examples of each page of a SDG. 

3. I .5 The second page of a SDG contains the Laucks samples ID, the VTSR (Verified 
Time of Sample Recgipt) and date collected information. 

3.1.6 The third page of a SDG contains the Laucks sample ID and the specific analysis 
requested. It is important to review this page carefully. If there are many samples 
in that fraction, they may not all be visible at once. Move down the screen to view 
all samples by repeatedly pushing the down arrow key. [L]. 

3.1.7 Once this fraction has been checked, the other fractions can be checked by using 
the [F3] (moves the cursor up) and [F4] (moves the cursor down) function keys to 
place the cursor on the next fraction of the SDG. It is displayed in the column on 
the left of the screen.. It is possible to view the same page of different fractions by 
just moving the cursor to the next fraction. For example, if you are in page three - 
of a fraction. when you move to the next fraction, page three of this fraction will 
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be displayed. F6] controls the page selection of the SDG, [F3] and [FJ] 
respectively in the far left column. 

3.1.8 If corrections are necessary, return the COC and log-in documents to the Sample 
Control department. If the person performing the review makes the corrections. 
the changes must be saved by entering FS]. 

3.1.9 To exit the SDG, enter [Fl] until the J( 1): prompt is displayed. 

3.2 Entering a Work Order into ‘Projqc’ of LIMS 

3.2.1 At the J(1): prompt. enter [projqc, space, projqc name]. Example - I( 1): projqc 
OHM Hawaii. 
which% similar. 

If you are not sure of the projqc name. a name may be entered 
This will bring up the projqc in the vicinity of the name which is 

desired. The cursor is moved up, [F3], or down. F4). to the desired name. 
The projqc names will be displayed in the far left column of the screen. See page I 
of Appendix II. 

3.2.2 Once the correct project name is displayed. move the cursor down to the ne.xt 
empty line in the work order column. enter the work order number. The SDG will 
appear in the SDG list column. Move the cursor to the matrix columns (W = 
Water, S = Soil. 0 = Oil). Under the appropriate column enter the number of 
samples for each matrix. If the SDG is to remain open. no other information 
should be added. Enter [FS] to save the updated SDG. 

3.2.3 It the SDG is to be closed, the due date for the data to be submitted to the 
reporting depanment and the due date for the hardcopy repon to the client must 
be entered into the appropriate columns. These dates are displayed in Projqc as 
‘Ofice’ and ‘Client’ respecttvely. See page 1 of Appendix II. Enter [r8] to save 
these changes. 

3.2.4 SDG ciosure is determined by several factors: 

. The number of samples in the SDG. per the EPA definition. should not 
contain more than twenty samples of the same matrix received over a. 
period of not more than 14 calendar days. 

l If it is known that more samples will be arriving for the same project in 
less than fourteen days. and the SDG is not full. it may be desirable to 
maintain the SDG in ‘open’ status until arrival of the next samples. 
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l If the client desires a f%st TAT for the hardcopy package. the SDG 
should be closed regardless of the number of samples in it. 

These are judgment decisions with the exception of the EPA definition of an 
SDG), which must be made by the project manager. 

3.2.5 Once the SDG has been closed, send e-mail notification of the closure to all 
departments affected. This would be any department involved with the analyses 
for the work order, Sample Control and the repotting department. 

3.1.6 Finally, the papenvork is submitted to the reporting depanment detailing the 
nature and status (open or closed) of an SDG. The forms submitted would be the 
following, arranged in the order listed below: 

l Pre-package checklist 
. Chain-of-Custody forms (original or top. white copy) 
l * Sample Receipt Log (1) CLP (original) 
l * Supplemental Sample Receipt Log (original) -7 

A 

* A copy of each of these forms must be made and attached to the copy of the 
COC for the transmittal. 

See Appendix III for examples of these forms 

3.3 Creating a New Pmjqc 

3.3.1 When a new project$bmmences, it may be necessary to create a new entry in 
Projqc. The factors which would determine if this is necessary may include the 
following: 

l The complexity of the project 
. The duration ,of the project 
l How many laboratory depanments are affected by the project 

Projqc entries are applicable to both CLP and non-CLP project. The information 
contained in this section of the LIMS is accessible by all laboratory staff who have 
rights to the LhlS and is a valuable form of communication for project 
requirements. However. it does not take the place of kick-off meetings for -. 
projects or e-pail regarding specific samples problems. i 

Larrc.k.s Tmtitrg Laboratories. Im. 
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3.3.2 

3.3.3 

3.3.4 

3.3.5 

3.3.6 

3.3.7 

To create a new projqc entry, enter [projqc] at the J(1): prompt. This will display 
the first projqc entry in the LIMS. The cursor will be in the field called ‘Proj 
Name:‘. Enter the name of the new projqc entry. this name may consist of up to 
ten characters, alpha and numeric, and one underscore in the place of a hyphen. if 
desired. Once entered, push [Enter]. The cursor will move to the next field. 
‘Client Code’. See page 1 of Appendix II. 

In the ‘Client Code’ field, enter the correct client code for this work order. This 
can be found in the work order. Push [Enter]. The cursor will next appear in the 
‘Desc:’ field. 

In this field enter a brief description (one cryptic sentence) of the project. Push 
@Snter]. the cursor will next appear in the bottom line of the projqc header. Enter 
the correct information for these questions (QAPP?, pmemp?). This would 
usually be ‘yes’ if the project is CLP or USACE (US Army Corps of Engineers). 

Due to software complications. in the field ‘Sort by (W/S):’ it is best to enter M. 

Enter l’F8] to save this new projqc. Item 3.3.1 through 3.3.5 would be 
considered the header information for a projqc. This is page 1 of the projqc. It is 
here that the work orders for that project will be entered when the samples arrive 
at the laboratory. 

Next go to page 2 of the projqc. This is accomplished by pushing [F6]. The 
header information will already be there. The information which must be entered 
here is: 

l Results TAp(Fax) 
l Report TAT (hardcopy) 
l Deliverables - CLP. LTL (Laucks Testing Laboratory or non-CLP) 
l MPR - Monthly Progress Report (required for HAZWRAP projects) 
l EDD deliverables - CLP or LTL (any non-CLP, custom EDD) 
l Deliverables Comments - Any. special project comments 
l Penalties - enter any applicable penalties here 

Enter [FS] to save this information. 

’ Lattcks Testirtg Lrrhoratories, INC. 
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3.3.8 Next go to page three ofthe projqc. This is accomplished by entering [Ctrl,W] 
of a project can be written as an ovetiew. See page three of Appendix II. 
The information contained here is: 

. Client name 

. Project Name 

. Overview 

. Schedule 

. AdytCS 

. Protocol 
. QC 
. Turnaround 
. Penalties 
. CRDLS 
. Holding Times 
. Deliverables 
. Additional Comments 

After entering this information. enter [FS] to save it. It may be advantageous to enter B8] 
periodically as the information is entered to prevent loss in the event of a power surge. 

-1 

4 
, 
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Appendix I 

Example of SDG Entry in LMS ; 

Lutrcks Tesiittg Laboratories, Itrc. 



SDG Database p 
G5101 

KEYS 
GLSO8.S 
GLSOIT 
GLSOSV 
GLSOSE 
GL509I 
GLSOSO 
GLSOSP 
GLSOSS 
GL509T 
GLSOPV 

GSIOlP 
GSIOlV 
GSIOZG 
GSIO21 
GSIOZP 
GSIOZV 
GSI03G 

SDG Group : &5X01 Date Due: utlOl9q Created: ) 70'32 _ 
Fraction : G SPVMITO Updated: 30123 
Project, : s pp _C,c/Chanuto Client: GSI (TPF! 8015) ~'?c 
PROJQC ID : GS C?lANuTF Max. Samps: a --q 

Work Samp 
Ord Num QC 

3510423 u 
3510423 
3510423 g 

3510434 LLZ 
3510434 et MS- 
e5lO434 Qz aus 
3510434 Qs 
3?lO434 g 
3510459 u L;z 0459 pz 

0452=== 
51045% Q& 

3510459 Qg 

mg 
3510497 u 
9510540 u 

9510540 u 

Bg52/SB-952-l/SS4.6-8/LK 
B952/BB 952 - - llSS9.16 - I 181-x 
B952fSB 952 - - 21% 4.6-8lLK 
~9521s~ 952 - - 21SS5.6-lO1T.K 
B952/SB-952-lO/SS6.14-16LK iii 
B 9521SB-952-3/SS3.A-6/L.R SZE 
B 521% 952 - - 3fSS 6.X0-lZ/TSZ 932 
~-5og2500 - - s sp OON -RB em - 1 9 
pq-ooT-tB-1 w 
m-AST!+5092500-FB-1 

/SB-952 /SS -4 4.6-B/Lx 
B952/SB-952-4/SS7.12-14/LK 

izz 

- 952/SB-952-5fSS4.6-8/~~K *s-g= 
8952158-952 -S, -7 s= 

Client ID Mat TS pH 

~952m/SB-452-i/SS6. 1c-" '7- - -- 
952/SB-952-7lS.S: a 

B952lSB-952-7/S b/*-LO/ 
B 952rsa-952-3 

ASSOCL &ac 
Blank 

c 

Paae 1 

-Y 
1 

; 

-’ . 

-._ 
- 



Work San&? natm 
Ord Nun VTSR Callccrred 

9510423-01 10/U/95 10/10/9f 
9510423-02 10/11/95 LO/LO/95 
9.X0423-03 10/11/95 10/10/95 
9510423-04 10/U/95 lO/lO/95 
9510434-01 10/12/95 10/11/95 
9530434-02 10/12/95 iOl~ll95 
9510434-03 ro/12/9s :0/u/95 
9610434-05 10/12/95 10/10/9S 
9510434-06 10/12/95 10/10/95 
9510434-07 10/12/95 10/10/95 
9510459-01 zo/13/95 10/11/9s 
9510459-02 10/13/95 10/u/95 
9510459-03 10/13/9S 10/11/95 
9510453-04 10/13/95 10/x/95 
9510459-07 lO/L3/95 10/12/95 
9510453-38 .;o/l3/96 1O/i2/¶5 
9510459-09 10/13/95 1o/i2/95 
9510497-01 10/14/96 10/12/96 
9510497-02 10/'4/96 10/12/95 
9510540-01 'O/17/95 10/15/95 
9510540-02 10/17/95 lO/lS/9S 

Page 2 
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SDC Database Ropcrt 
Page 3 

.- 1 
Laucks Testing L&S Repor= Date: 01/25/96 

SDG croup : ExpL Dat. Due: ~/10/9~ 
Pracxion : P 
Projasz : &FCEEIC&guute 952 Client: GSI (‘POW 6015\ J?4 
SW NWer: Case Numbu: - 

Work samp 
Ord Num 

9510423-01 
951042342 
9510423-03 
9510423-04 
9510434-01 
9510434-02 
9510434~03 
9510434-05 
9510434-06 
9510434-57 
9510459-01 
9510453-02 
9510459-03 
9510453-04 
95104s3-57 
3510453-58 
9510453-a3 
9510497-01 
951049i-02 
9510540-01 
9510540-32 

oouml.“ES : 

Ptaeions 
sP4 ----------- 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
x 
X 
X 
X 

- 
- 

- 

- 
- 
- 
- 

- 
- 

- 
- 
- 
- 
- 

- 

- 
- 

- 
- 
- 

- 
- 
- 

- 
- 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 

- 

- 
- 

- 

- 

- 

- 
- 
- 

- 
- 
- 
- 
- 
- 
- 

- 

- 
- 

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

- 
- 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

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

- 
- 
- 
- 

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

Page 3 
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OHM 
KEYS 

3 HCMANANN 

3 
'C3YANANN.s 

AC-MANANNW 
' KIT ARC0 

1 

LOW-APB M 
LOW-APB-OR 
MCCfiORDiiFB 
MCCHORDLTM 

I METROTHT 
0x24-HsiKAII 
OIIM-SITEA 
OHM-SITEF 
PASCO AIR 
PASCO-P 
PASCO-s 
PASCO-w 
Q CITY F 
SaGIT- 

Matrix 
OrdP Last Date SDG# Office Client w s 0 

02/02/96 1 1 
-+1 

1 

d SODASPRING 

F7=Del, , Name a=Write,,fn-use S=Print,Help menu,PrtSc lO=More,Help,Ke~ 

l - 
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OHM 
KZYS 

xc MANANN 
HC-MANAN% 
HC-MANANNW 
HI? ARC0 
LOW-UB IN 
LOW-APB-OR 
HcczoRDxFB 
MCCHORDLTM 
EZRO-TBT 
9=4-=4-= 
OHM-SITEA 
oBM-SITEF 
PASCO AIR 
PASCO-P 
PASCO-s 
PASCO~W 
Q-CITY-F 
SXAGIT 
SODASPRING 

Project QC Requirements Database 
'roj Name: w-HAWm Client Code: OHM HAWAfI 
)esc: DST sites 

Created: ‘71191 

p4PP7 x pH/Temp? x sort by (w/s): B 
Updated: D~/ZZ, 
BY : DIXNP. 

Results turnaround Ol?X.pBxs 
Report turnaround 5 hL.DAYS 

Deliverables 
LTL report 
wCLPn repot- X 
MPR required 
CLP disk 
LTL disk 
0t.b~ 
Other 

Penalties 

Deliverables comments 

F7=Del,,Name B=Write,,In-use S=Print,Help menu,PrtSc lO=More,Help,Ke~ 
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0.t.: 01126/96 
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; 
KEYS ~.5080 

3 ;08P 
u&soas 
GLSOST 
GLSOBV 
GLs09E 
;LsoPI 
GLSOSO 
GLSOSP 
GLSO9S 
GLSOST 
GLSOSV 
GSIOlG 
GSIOlI 
GSIOlP 
GSIOlV 
GSIOZG 
GSIOZI 
GSIOZP 

- SDG Database P 
SDG Group : GSIOl Date Due: ~1110195 Created: 
Fraction : 1 SPVMITO Updated: 
Projecr: : A C F EElChanute 952 Client: FSI IInorcranic) 
PROJQC ID : GS CHANUTF Max. Samps: LL 

comments: 
1 Use Cont 0 6 0 m 

F7=Del,/n,Name 8=Write,/n,In_use 9=Print,Db_enter?,Reys? lO=More,Help, 

Page 4 
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Appendix II 

Example of Projqc in LIMS 

- 1 
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Appendii III 

Example of SDG Paperwork 
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1. Introduction and Scooe 

1.1 

1.2 

1.3 Forms only dam package (level III): 

3 1.4 

1.5 

This SOP descibes the contems of rhe tierem beIs of repons at Laucks Testinq 
Laboratories. Inc. 

Complete CLP-type data package (level IV: 

A complete dara package (level IV) submitted to a client consists of a cover page, a 
narrarive,. chain-of-cunody copies. an index, and a separate se&on for each analytical 
fraction comaining all forms and mw data The entire package is paginated squentiaUy 
beginning with WI. 

A “forms only” data package (level III) submitted to a client contains ali of the above with 
the exception of the raw dam. 

Database Report (level II): 

A database report (level II) conreins forms gnm~~Ued 6om the database and includes many 
of the forms in a level III or IV package. The contents are indicated in Appendix I and are 
not described funher. 

Paper Job Report (level I): 

A “paper job” report is created for special chemistry and food chunisuy and usuaRy 
contains a format specified by the client or results only. The contents are indicated in 
Appendix I and are not described further. 

2. Dacrimion of Contents of Level III and IV nackaea 

Detailed below are the elements that may be included in a levd III or level IV padtag. 
Appendix I contains tables chat sigh@ whether an element is incorporated into a &al 
repon. Client specific requests may dictate that some demenrs may be added or ddeted 
and these are documented during project initiation in the LIMs sysrem. 

Laucks Testing Laboratori~“Inc. 
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2.1 

2.2 

2.2.1 

2.2.2 

2.2.: 

2.2.4 

2.2.5 

2.2.6 

2.2.7 

Cover Page 

The package cover page will contain the laboratory name, client name, work order 
numbers, SDG number and the date. 

Narrative 

Sample receipt and Identification: 

This section lists all client sample names. the corresponding laboratory sampie names and 
the snaiyses requested for each sample. (The analyses are genetally abbreviated to three 
letters.) 

&&tical request key: 

This section defines the abbreviations listed in the above section. 

Sample Identification on Forms: 

This sections is used to explain any abbreviations to client sample names on any of the 
fomts (occasionally forms software does not accommodate lengthy client sample 1.D.s). 

General remarks on organic anaiysis: 

These are stock comments conrained in the narrative template describing ~wteral analysis 
conditions for each of the requested organic fractions. 

Specitic remarks on organic analysis: 

These are comments written for each organic analytical fraction describig any anomalies, 
deviations from the specified method. dillutions, holding time violations, correct& a&ons 
etc. These comments are written by the respective analysts. 

General remarks on inorganic analysis 

These are stock comments contained in the narrative template describing general ana@is 
conditions for each of the requested inorganics fractions. 

Specific Remarks on inorganic analysis: 
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2.3 

These are commmrs wriaen for each inorganic analytical fraction describing any an- 
omalies,dctiations from the speded method. dilution’s, holding time tiolations,cor- 
rective actions etc. These com.menrs are written by the respective analysts. 

22.8 Release of data: 

This page is sianed by both the respective project manager and the technical director. also 
contained on this page is information on who to contact regarding specific questions as 
well as the laboratory telephone and fax numbers 

3 
2.4 

2.5 Organic fractions 

Chain-of-Custody Copies: 

This section contains the chains of custody received with the samples as well the labora- 
tory receipt and temperature lop. 

Index: 
The index should list all data fractions and suMactions wirh the correspondiig page 
numbers. 

Level IV Organic data packages are subdivided into five sections: QC Summary, Sample 
Data. Standards Data. Raw QC Data and Bench Sheets. 

Level III (forms only) organic data packages contain only the forms &om these sections. 
No bench sheets or raw data are provided. 

Only Volatiles. Semi-volatiles and PestiddulPCBs have official CLP form numbers and 
protocol. Every effort is made to ensure that the same information appears on forms for 
all other fractions. 

NOTE: the form numbers that appear below are seen only on forms for Volatiles, Semi- 
VolatUes and PesticidesKBs. Forms for all other f?actions contain the same -nation 
but no actual form numbers. 
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2.5.1 QC Summary: 

The QC Summary contains the following fortim 
a.) Form II: Surrogate recovery report 
6.) Form III: MSIMSD Recovery report 
c.) Blank spike repon 
d.) Form Iv: Method blank summary 
e.) Form V: Tuning and Mass Calibration Standard 
f) Form VIII: Internal standards Area Summary 

2.5.2 Sampic Data: 

Sample data contains the following forms and data 
a.) Form I (analysis data sheet) including TICS 
b.) Raw Data 

2.5.3 Standards Data: 

The standards data below are divided into two formats: VolatiWSerni-Volatile and Peat- --. 
icide/PCB. Every effort is made to ensure that forms for all other &actions adhere dosei. 1 
to whichever of the two formats is most appiicabie. 

2.5.3. I Volatile/Semi-Volatile 
a.) Form \‘I and Initial Calibration Data 
b.) Form VII and Continuing Calibration Data 

2.5.3.2 Pesticide/PCB 
a.) Form VIII: Pesticide Analytical Sequence 
b.) Form Ix: Pesticide/PCB Standards Summery 
c.) Form X: PesticidGCB Identification (positive results) 
d.) Pesticide standard chromatogmms and data system printouts for EvaI- 

uation of standard mix AB, and C 
e.) Pesticide.standard chromatograms and data system priniouts for indi- 

vidual standard mix A and B 
f.) Pesticide Standard Chromatograms and data system printouts for aU 

multi-response pesticideslPCBs and quantitation standards 
g.) A copy of the computer reproduction or strip chart recorder Output 

covering the 100 fotd range 

2.5.4 Raw QC Data: -1 * i 

Lacks TmtingLobomt0rie.r. Inc. 
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The Raw QC Data below are divided ill10 W fOnnarS: voladl~, Semi-volatile. and all 
other fractions. 

2.5.4.1 Volatile 
a.) BFB 

1.) Bar graph spectrum 
2.) Mass listing 
3.) RIC: Reconsuucted Total Ion Chromatogram 

b.) BlankData 
1.) Form I including TICS 
2.) Raw data 

c.) Matrix Spike Data 
1.) Fon I 
2.) Raw data 

d.) Matrix Spike Duplicate Data 
1.) Form I 
2.) Raw data 

2.5.4.2 Semi-Volatile 
a) DFTPP 

1.) Bar graph spccuum 
2.) Mass listing 
j .) RXC: Reconstructed Total Ion Chromatogram 

b.) Blank Data 
1.) Form I including TICS 
2.) Raw data 

c.) Matrix Spike Data 
1.) Form I 
2.) Raw data 

d.) Matix Spike Duplicate Data 
1.) Form I 
2.) Raw data 

254.3 AJl other tiions 
a.) Blank Data 

1.) Form I 
2.) Raw data 
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b.) AMatrix Spike Data 
1.) Form1 
2.) Raw data 

c.) Matrix Spike Duplicate Data 
1.) Form1 
2.) Raw data 

2.53 Bench Sheers: 

The bench sheets section contains any miscclhe~u~ paper work such as log book pages, 
in-house tracking sheets. in-house chains of custody, extraction bench sheets etc. 

2.6 Inorganics Fractions: 

There are two kinds of inorganics &actions: Metals and Miscellaneous Inorganics (con- 
ventionais). 

2.6.1 ~Metals 

2.6.1.1 Cover Page: -1 

This page lists all samples analyzed and is signed and dated by the malyst 

2.6.1.2 Inorganics Analysis Data Sheet 
a.) forms I 

2.6. I.3 Quality Control Data 
a.) Fotm II (part 1): .Initial sod Continuing Calibration Verification 
b.) Form II (part 2): CRDL Standard for AA and ICP 
c.) Form III: blanks 
d.) Fomt IV: ICP Interference Check Sample 
e.) Form V (part 1): Spike &mph Recovery 
f.) Form V (pan 2): Post Digest Spike Sample Recovery 

g.) Fonn VI: Duplicates 
h.) Form VII: Laboratory Control Sample 
i.) Form VIII: Standard Addition Results 
j.) Form IX. ICP Serial Dilutions 
k.) Fotm WI: Preparation Lop 
I.) Form XIV: Analysis run Log 

Lacks Testing Lubomtorie~, Inc 
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2.6.1.4 Quarterly Verification of Insmnnmt Pararnetct~ 
a) Form X: Instrument Detection Limits (quarterly) 
b.) Form Xl (pan 1): ICP Inter element Correction Factors (annually) 
c.) Form W (part 2): ICP Inter element Comection Factors (annually) 
d.) Form XII: ICP Linear Ranses (quarterly) 

2.6.1.5 Raw Dara 
a.) ICP 
b.) Graphite Furnace 
c.) Mercury 
d.) Cyanide 

2.6.1.6 Digestion and Distiilation Log 
a) ICP 
b.) Graphite Furnace 
c.) Memuy 
d.) Cyanide 

2.6.2 Miscelhneous horganks 

2.6.2.1 Cover Paqc 

This page lists all samples analyzed and is signed and dated by the anal@. 

2.6.2.2 lnorganics Analysis Data Sheet 

2.6.2.2 Quality Control Data 
a) Prepatation blanks database Report 
b.) MS/MSD Report 
c.) MS/Duplicate Database 
d.) SRMRepon 

2.6.2.4 Raw Data 

The Miscellaneous Inorganics raw data is divided into sactions by anaiytes. 

-. 

Lauck Testing Labonrrwiy I.. 
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Lauds Testing Laboratories 
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Levels of Reporting 

Chain-of-Cusrodv 

ReSL 
Methoc 
SRMnCSlB! 
MSIDupc ’ 

Reference 
IItS 1Y IY IY 

I Blank (Y 
-3 IY_ ‘.’ 

y indicates that this element is present In tJw hardcopy delivered to the client. 
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LInrroduction 
1.1 Method Description 

1 .l .l. The purpose of this SOP is to define the procedures used in the inorganics department 
for the cleaning of glassware. The objemive is to defme a specific method of cleaning 
that is adapted to both the substsnccs that are to be removed, and the determination to 
be performed. 

1.2 Definitions 
-- 

12.1 DIW = deionized water 

t 
2.1 Standard laboratory glassware, including but not limited to: 

2.1.1 v01mnenic flasks 
Beakers 
Funnels 
Separatory funnels 
Kjeldahl fhdts 
Nessler tubes 
Erlenmcyer flasks 
BtUet-5 
BOD bottles 
Distillation Appararus 

3, S;afehr wastm 

j . 1 Safery Precautions 

3.1.1 Several cleaning procedurea or soaking procedures require the use of a cbmmic acid 
cleaning solution, conceqtiated HNOs or HsSO,. USE APPROPRIATE SAFETY 
PRECAUTIONS FOR ACID USE! Wear safety glasses, lab coat, and gloves. 

3.12 Some oily ssrnples or profile samples may require the use of acetone or chloroform to 
clean the glassware. AGAl?% USE APPROPRIATE SAFETY PRECAUTIONS FOR 
SOLVENT USE! Wear safety glasses. lab coat, and gloves. Dispose of solvent waste 
in appropriate solvent waste barrel. 

3.1.: Some pmfile-type samples may not clean up even with solvent washes, and therefore 
may need to be baked in the muffle furnace at 500 degrees C for l-3 hours. 

3.1.4 CAUTION: Be sure to evaporate any residual solvent from glassware before putting in 
muffle lknace. 

5.13 Do not put soft g@s.(non-Pyrex. kimax, etc.) in a muffle furnace or it will shatter. 
Take appropriate precautions with hot materials. 



SOP No: L-FL-700; 
Revision: 2 
Date: 04/09/97 
Page: .4of6-. 
Reolaces: 01 1 

eOaention 
4.1.. 1 All glassware musf be scrupulously cleaned. The analyst mat performs each specific 

analysis is responsible for the proper cleaning of his or her own glassware. Glassware 
used in routine analysis is kept separate from me general use glassware. Specific 
cleaning procedures are listed by type of analysis. 

4.12 ALIuLrNITY 

4.1.2.1 Glassware Erlenmeyti flasks 

4.1.1.1 Buret 

4.1.X Cleaning Procedures - Rinse with DIW. 

4.1.2.4 Air dry. 

4.1.; AUTO ANALYZER (refer to the applicable analytical SOP) 

4.1.4 BOD 

4.1.4.1 Glassware BOD bottles 

4.1.4.2 Glass pipettes 

4.1.4.3 Cleaning procedure - Wash with hot tap wafer and Alconox. 

4.1.4.4 Rinse with hot tap water. 

4.1.4.5 Rinse with DIW. 

4.1.4.6 Air dry. 

4.1.5 COD 

4.1.5.i Procedure for Glassware Condensers, Erlenmeyer flasks, Buret 

4.132 Cleaning Procedure+- Rinse well with DIW only. 

41.5.; Soaking Procedure - Acid soak flasks with C.O.D. acid for 10 minutes prior to 
use. Rinse well with DIW. 

4.1.6 CYANIDE 

4.1.6.1 Procedure for Glassware, Volumetric flasks, Distillation apparatus 

4.1.6.2 Cleaning procedure for Flasks - DIW rinse only. 

4.1.6.3 Distillation apparatus - occasional H2S0, and DIW wash. but generally DIW 
rinsed only. 

4.1.7 Hexavalent Chromium 

-1 

- 
4.1.7.1 Cleaning procedure - Wash with hot tap water and Alconox. ‘1 

Lauck Testing Laboratories, Inc. 
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4.1.72 Rinse well with DIW. 

4.1.7.5 Airdry. 

4.1.8 FORhULDEHYDES 

4.1.8.1 Procedure for GlasswareBeakers, Erlenmeyer flasks. Volumetric flasks, Test 
tubes 

4.1.8.2 Cleaning procedures= &me well with DIW only. 

4.1.8.3 Never contaminate glassware with HNOl 

4.1.9 I-LWDNESS 

4.1.9.1 Procedure for Glassware, Erlenmeyer flasks. Bum 

4.1.9.1 Cleaning procedure - Rinse with DIW only. 
4.1. lo IUELDAHL NITROGEN-LOW LEVELS (TKN A?JD AMMONIA) 

4.1.10.1 Procedure for Glassware, Kjeldahl distillation apparatus, Kjcldahl flasks, 
Erlenmeyer, flasks or beakers 

4.1.10.2 Cleaning procedure for Kjeldahl flasks - pre-distill with DIW and NaOH. and do 
fina DIW rinses. 

1.1.10.3 Beakers or Erlenmeyer flasks- DIW rinse only. 

4.1.11 OIL AND GREASE 

4.1.11.1 Procedure for Glassware. Volumeuic flasks. Beakers, Funnels. Separatory 
funnels, Soxhlet digestion apparatus 

4.1.11.2 Cleaning procedute for Vol. flasks, funnels, soxhlet appamus- fi-con rinse j-4 
times. 

4.1.1 I .3 Cleaning procedurpfor Beakers, separatory funnels- hot tap water and Alconox, 
rinse well with hot tap water, and dry. 

4.1.12 METALS (INCLUDlNG HYDRIDES AND MERCURY) 

4.1.12.1 Procedure for Glassware, Volumetric flasks. Beakers, Erlemneyer flasks, BOD 
bottles, Digestion caps or watchglasses 

4.1.12.2 Cleaning procedure - Rinse well with DIW only. 

4.1.12.3 OPTIONAL: 

4.1.12.4 If oily or difficult to clean, wash with acetone. scrub with hot tap.water and 
Alconox, and rinse well with DIW. 

4.1.12.5 Concentrated acid wash and DIW rinsed. 

Lauds Testing Laboratories. Inc. 
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4.1.11.6 Bake in muffle fkrnace at 550 degrees C for 1 hour and rinse well with DIW. 

4.1.12.7 NOTE: Some metals glassware should not be cleaned with Alconox at all. 

4.1.12.8 Soaking procedure - Acid soak all metals glassware in HN03 and DIW. 

4:1.12.9 Fill glassware with DIW and add 4-8 mls HNO,. Cover and store until next use. 

4.1.13 PHENOL 

4.1.13.1 Procedure for Glasstiare, Kjeldahl flasks, Erlemneyer flasks 

4.1.13.2 Cleaning procedure for Kjeldahl flasks - predistill with HzSOI and catalyst, 
DIW rinse. 

4.1.13.3 Cleaning procedure for Erlenmeya flasks - acid HISOd wash and DIW rinse. 

4.1.13.4 NOTE: Use only those Kjcldahl flasks designated for use in phenol distillations. 

4.1.14 PHOSPHATE 

4.1.14.1 Cleaning procedure for GlasswareBeakers 

4.1.14.2 Acid wash with H,SO, 

4.1.14.2 Rinse with DIW. 

4.1.15 TOC (SOILS) 

4.1.15.1 Glassware, TOC combustion boats 

4.1.15.1 Cleaning procedure - Brush out last sample. 

4.1.15.; Incinerate boat in muffle fumacc at 950 degrees C. 

4.1.16 TOX 

4.1.16.1 Cleaning procedure for Glassware, Volumetric flasks, Misc. TOX glass parts 

4.1.16.2 Cleaning procedurb- Soak in chromic acid solution. 

4.1.16.3 Wash with hot tap water and akonox. 

4.1.16.4 Rinse well withDIW. 

4. I. 16.5 Bake in muffle furnace at 400 degrees C. 

4.1.16.6 Cool. 

4.1.16.7 Store in glass tcflon sealed container inside a dessicator. 

-1 

5.1.1 See the applicable analytical or preparation SOP for specific cleaning issues and 
references. -1 . 
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1.1. This method is an acid digestion procedure used to prepare sediments, sludges, and soil 
samples for analysis by flame or furnace atomic absorption spectroscopy (FLAA and GFAA, 
respectively) or by inductively coupled argon plasma spectroscopy (ICP) or inductively 
coupled argon plasma spectroscopy - mass spectmmetty (ICP-MS). Samples prepared by 
this method may be analyzed by ICP for all the listed metals, or by FLAA or GFAA as 
indicated below (see also step 2.1): 

I 
--- __ FLA4lICP-At 5s 

I Aluminum I Masmesium 
11 GFAAACP-MS 1 
II Arsenic 

mese Antimony Mangr 
*AlWlk Molybdenum 
Barilml Nickel 
Bervllium Potassium 

II Ber yllium 
11 Qdmium =a :hromium 

1 y bdenET+ 

Iron 
Lead 
MO: - 
Selenium 
*Tin (ICP-MS only) 
Thallium 

Cadmium *Selenium 
Calcium Silver 
chromium sodium 
cobalt Thallium 
Copper *Tin (FLAA only) 
Iton ViiUadhl 
Lead ZiiC 

* Although Arsenic and Selenium (aoalyzed by FLAAKP) and Tin 
(analyzed by FLAA or ICP-MS) are not listed in the original S W846 
document as analytes that may be analyzed from samples prepared by 
Method 305OB, Laucks has demonstrated adequate recovery for these 
analytes from this digestate. 

1.2 It should be noted that LTL-7015 deviates hm SW846 Method 3050B in one instance; 
however, Laucks has demonstrated adequate recovery for all analytes listed above using this 
method. The modification implemented in LTL-70 15 is outlined as follows: 

l In place of adding 30% H202 iu I-mL aliquots as outlined in Section 7.2.2 of SW846 
Method 305OB, seven I-mL aliquots of 30% H2G2 are added in Section 6.2 of LTL- 
7015. 

Lauds Testing Laboratories, Inc. 
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2.1 A representative 1. to 1 Sg sample is digested in nitric acid and hydrogen peroxide. The 
digestate is then either reduced to a low volume or refluxed with hydrochloric acid. 
Hydrochloric acid is used for flame AA and ICP analyses only. Dilute hydrochloric acid is 
used as the &ul reflux acid for (1) the ICP analysis of As and Se, (2) the flame AA or ICP 
analysis of Ag, Al, Ba, Be, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, MO, Na, Ni, Pb, Sb, Sn, Tl, 
V, and Zn. The hydrochloric acid step is omitted for the furnace AA analysis of As, Be, Cd, 
Cr, Co, Fe, Pb, MO, Se, and Tl. The diluted samples have au approximate acid concentration 
of 5% (v/v). 

3.1 These procedures involve the use of strong and/or hot acid solutions. The analyst must 
wear eye protection, a lab coat, and gloves to protect against bums. 

3.2. These procedures involve hot plates which may present the danger of burns from heated 
surfaces and electrical hazards. The analyst must take appropriate caution to avoid injury _ 
from these sources. 

J 
3.3. Samples and spiking solutions may contain high levels of toxic metals and other 

unknown constituents. The analyst must take every precaution to avoid contact with these 
potentially hazardous materials and should wash hands thoroughly before taking any breaks, 
eating, or going home for the day. 

3.4. Fertilizer samples are chemically complex matrices and should be handled with extreme 
caution. Many components found in fertilii sre highly reactive to acid and all acid 
a&iitions should be made with special care, in a hood, standing back thorn the sample. Also, 
these samples have been known to “pop” or explode during heating, so care should be taken 
not to stand close to or have any body part over the samples while they are being heated. 

. 1 SO-mL beakers or quivalenf acid-washed 

. halytical balance capable of accurately weighing to the nearest 0.01 g 

. Watch glass for beakers, acid-washed 
l Eppendorf or other micropipets 
l Hot plate or quivalent heating source, adjustable and capable of maintaining a temperature 

of 90-95O c 
I 
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. 100-n& graduated cylinder, acid-washed 

. Filter paper, Whatman No. 41 or equivalent 

. Glass funnels, acid-washed 

. 100~mL volumetric flasks, acid-washed 

. Sample digestate bottles, acid-washed 
l Thermometer 
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Note: All glassware used for this digestion must be prepared by the 
method stated in Inorganics Glass Cleaning Procedures, SOP #: LTL- 
7003. 

5.1 Reagent Water. Reagent water will be interference-free deionized water. All references 
to water in the method refers to reagent water unless otherwdse specified. 

5.2 Nitric acid (concentrated), HN03, ACS Reagent grade or better 

l :: 
Hydrochloric acid (concentrated), HCl, ACS Reagent grade or better 

Hydrogen peroxide (30%), H202, ACS Reagent grade or better 

The method blank prepared along with the samples is used as a contamination check. Since the 
holding time for all analytes associated with this method have a holding time of 6 months, 
repreparation would not be an issue if contamination was traced to a specific reagent. 

Se-e Appendix A for digestion logs. 
See Appendix B for flowchart. 
See Appendix C for Quality Control solutions 

6.1 Mix the sample thoroughly to achieve homogeneity. For each digestion procedure, weigh 
LOO-1 SO g of sample to the nearest 0.01 g directly into an Erlenmeyer flask For samples 
with low percent solids, a larger sample size may be used to attain the equivalent of 1.00-l .50 
g dry basis as long as digestion is completed Add appropriate spiking mix aliquots to QC 
samples at tbis point. 

6.2 Add 5 mL of water and 5 mL of concentramd HN03, and mix the slurry, place the watch 
glasses on the beakers, Heat the samples to 95’ C and reflux without boiig for 15 minutes. 

a Record the tempemture achieved during the digest on the digest log. Allow the samples to 

Laucks Testing Laboratories, Inc. 
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cool, then add 5 mL of concentrated HN03. Heat the sample to reflux for 30 minutes. 
Repeat tbis step (addition of 5 mL of concentrated HN03) untilno brown fumes are given off 
by the sample indicating the complete reaction with HN03. Reduce the volume to 5 mls. 
Allow the samples to cool, add 2 mL water and 3 mL 300/o H2G2, and reflux the samples for 
10 minutes. Cool the samples, add 3 mL 30% H2C9, and reflux the samples until 
effervescence subsides. Cool, add seven 1 mL aliquots of 30% H2G2 separately, and reduce 
volume to 5 nils. Care must be taken to ensure tbat losses do not occur due to excessively 
vigorous effervescence afkr the peroxide additions. 

6.3 A. If the sample is being prepared for (a) the ICP analysis of As s&or Se, (b) the flame 
AA or ICP analysis of Ag, Al, Ba, Be, Ca, Cd, Co, Cr, Cy Fe, K, Mg, Mn, MO, Na, Ni, Pb, 
Sb, Sn, Tl, V, and/or Zn, then add 10 mL of concentrated HCl, return the flask to the hot 
plate, and reflux for an additional 15 minutes without boiling. After cooling, dilute the 
sample to 100 mL with water in a graduated cylinder and place in an acid-washed digestate 
bottle. If only one graduated cylinder is to be used to volume all samples, the blank is to be 
the last sample volumed in order to assure against sample carry over. Navy projects require 
the use of individual graduated cylinders for each sample. 

B. If the sample is being prepared for GFAA analysis of As, Be, Cd, Cr, Co, Fe, Pb, MO, 
Se, and/or Tl, the HCl addition is omitted. The sample is diluted to a fInal volume of 100 mL _ 
in a graduated cylinder, and stored in an acid-washed digestate bottle. If only one graduated 
cylinder is to be used to volume all samples, the blank is to be the last sample volumed in J 
order to assure against sample carry over. 

Note: If a sample is allowed to go to dryness at any stage of the digestion 
procedure., the sample must be discarded and prepared again. 

6.4 If silicates or other insoluble material that could clog the nebulizer or the graphite furnace 
autosampler am present in the samples, the samples should be aIlowed to settle overnight 
prior to analysis. Filtration should be performed only if there is concern that the insoluble 
material will not settle out of solution. Filter and dilute the ssmples to a fInal volume of 100 
mL, using acid-washed tilter apparatns to avoid sample contammation. 

6.5 The prepad samples am then transferred to the metals analysis department The 
digestion log is to m&et the time at the start and finish of the digest. In order to maintain a 
strict chain of custody, the time snd date when the digestates are relinquished to the analysis 
department, as well as the initials of the analyst accepting the digestates, are recorded on the 
digestion log 

Luucks Testing Laboratories, Inc. 
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7.1 In each batch or SDG consisting of no more than 20 samples, a preparation blank is 
created. This consists of an empty, acid-washed Erlemneyer flask to which the appropriate 
reagents sre added and digested in exactly the same manner as a sample The blank should be 
labeled on the digestate bottle in the following way: B, date, instrument, S or W (for soil or 
water) and the sequence number of the digestion. Example: B 111794ICPSO1. 

7.2 Spiked samples should be employed to determine accuracy. In each batch or SDG 
consisting of no more. than 20 samples, either matrix spike / sample duplicate (MS/Dup) or 
matrix spike / matrix spike duplicate (MSIMSD) samples will be prepared. For SW846- 
specified quality control measures, MSlDup samples will be prepared in the following way. 
Dispense one sample in triplicate. Two will be digested exactly as any other sample. The 
third must be spiked with the appropriate spike solutions determined by the analyst, and then 
treated as any other sample. All glassware and digestate bottles must be marked 
appropriately. If MS/MSD samples are required instead of the SW846-specified MS/Dup, 
both the second and third aliquots must be spiked and all glassware and digestate bottles 
marked appropriately. See Appendix C for instructions on the preparation and use of QC 
solutions. Spiking levels presented are to be used only as guidance. The actual analytes and 
concentrations may vary. 

7.3 Determine the analytes required for analysis by consulting sample work order 
information. Each spiking solution is given its own unique number according to the page and 
line of the standards logbook which it is entered into. This number and the volume dispensed 
must be clearly recorded on the digestion log. A sample page from the standards logbook is 
inchxled in the Appendix C. 

7.4 In each batch or SDG consisting of no more than 20 samples, either a Blank Spike (BLK 
SPK) or a Laboratory Control Sample (ICP or GF LCSS) must be digested in exactly the 
same manner as a sample. A Blank Spike consists of an empty, acid-washed Erlemneyer 
flask to which the appropriate spikes (determmed as outlined in Section 7.3) and reagents are 
added. The Certified Value and Advisory range for each analyte in a particular LCSS can be 
accessed tiom the Quality Control Database. 

8.1 USEPA, Test Methods for Evaluating Solid Waste Physical/Chemical Methods, USEPA 
SW846, most recent version, Method 305OB. 

a 
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ICPSpikes 

l The CLP spike solution for ICP digest was made by diluting 10 mLs of CLPP- 
SPK-lTM, 10 mLs of CLPP-SPK-2-“, and 10 mLs of CLPP-SPK-3” to 100 mLs 
with Type II water. 

l Add 1000 pLs of CLP spike solution to water samples and 1000 p.Ls of CLP 
spike solution to soil samples prior to digestion. 

ICP Analytes 

Table based on a final volume of 100 mL for water digests, and 100 mL for soil digests. 

3 

- 

J 
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GRAPHITE FURNACE SPIKES 

l Add the analytes listed in the table below to a 100 mL volumetric flask which 
contains -50 mL of Type II water and 5 mL of HNO,. 

As 
Pb 
Se 
Tl 

400 pL 1000 ppm 
200 pL 1000 ppm - 
100 pL 1000 ppm 
500 pL 1000 ppm 

l Dilute to 100 m.L with Type II water. This spike solution now contains: 

l 
4.0 ppm Arsenic 
2.0 ppm Lead 
1 .O ppm Selenium 
5.0 ppm Thallium 

l Add 1000 pL of Spike Solution to water samples and 1000 p.L to soil samples 
prior to digestion. 

Lads Testing Laboratories, Inc. 
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L Introduction and Scone 

1.1 Purpose 

1.1.1 The purpose of this SOP is to define the operation of the JarrehAsh Enviro 36 (JA36) 
ICP and any tasks associated with the operation of the instrument. Specific QC 
requirements and method protocols are listed in their respective SOPS. 

2. Eauiement List and Standards 

0 Jarrell-Ash Enviro36 simultaneous ICP with autosampler 
0 Calibration standards 
0 Standard reference materials 
0 Coolant circulator 
0 Pump and nebulizer tubing 
0 13 x 100 mm disposable culture tubes 

2.1 Standards 

2.1.1 All standards are made in deionized water acidified with 5% HCI and 1% HNOs. Each 
completed standard contains 50 ppm of Scandium internal standard. Expiration dates for 
the standards are based on the expiration date of the purchased stock standard solution. 
Daily working standards are made up as needed. 

2.1.2 The standards used for routine ICP operation are: 

OA Blank Standard 
0 A High Standard 
OMid range standards(for SW846 6010 A only) 
0 CCB (continuing calibration blank) 
0 CCV(continuing calibration verification) 
0 ICB (Initial Calibration blank) 
0 ICV (Initial calibration verification) 
0 ICSA (interference check sample A) 
0 ICSAB (interference check sample B) 
0 CRI (low detection limit sample) 

Lnucks Testing Ldoratohes, Inc. 
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2.1.3 Additionally, every quarter an IDL standard is analyzed, on three non-consecutive days. 
The exact concentrations of the IDL standards are listed in appendix 2. Annually, the 
MDL standard is digested and analyzed as part of an MDL study. The concentration of 
the MDL standard used for the study is documented in the MDL study file. 

3. Safetv orecautions and Waste Disoosal 

3.1 Safety Precautions 

3. I 1 All standards, samples and sample solutions should be handled as if they are hazardous 
substances. 

. Sample digests are acid solutions, use routine acid handling care 

. Concentrated metals standards should be handled with care so that none are absorbed 
through the skin. 

3. I .2 Refer to the instrument manufacturer’s manual for routine instrument precautions. 

3.1.3 Do not look directly at the torch without the polarizing shield as the W rays emitted will 
cause eye damage. 

3. I .4 Do not try to operate the instrument with the front door of the torch compartment open 
by bypassing the interlock. 

3.1.5 Routine precautions include an awareness of the moving parts on the instrument you’re 
using. These parts are often charged with power from an electrical component or with 
high pressure gas and have the potential to do harm if not used properly. 

3.1.6 Electrical shock - All instruments present the possibility of electrical shock The operator 
should take all precautions including ensuring that all instruments are operated with fully 
grounded power outlets, turning off the instrument and disconnecting the instrument from 
the electrical power supply before working on any electrical components, etc. 

l Do not attempt to change the power amplifier tube as extremely high voltage may cause 
electrical shock. Call service engineer to perform this task. 

l Do not remove any panels of the RP generator as exposure to microwaves will occur. 

Law% Testing Laboratories, Inc. 
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3.2 Waste Disposal 

3.2.1 Waste is collected in the carboy under the torch compartment. Empty as necessary. 
Always leave about six-inches of waste in the bottom. 

3.2.2 Waste segregation and disposal from the point of collection is funher covered in the 
Laucks SOP on Waste Segregation and Disposal. 

4. Calibration and Oualitv Control 

4.1 

4.1.1 

Calibration Procedure 

A SPEX multi-element standard and a Blank standard are used to calibrate the instrument. 
If running in the autosampler mode, the standards are included at the beginning of the 
autosampler table. 

4.1.2 

4.1.3 

In the manual mode, select Ooeration from the main menu then select Analvsis. 

Enter the name of the method used or accept the default method. Press F3 for 
standardization. 

4.1.4 Use the arrow keys to highlight the name of the standard. Aspirate the standard and press 
“Fl” (run). Repeat until all standards have been run. Press “F9” twice to return to the 
analysis menu. 

4.2 Quality Control and Limit Check Tables 

Note: These tables are me-thod specific (SW846.200.7 and CLP) and must be applied 
appropriately. 

4.2.1 Quality control check tables are used with QC samples. They contain the true values of 
the ICVs, the acceptable range of the results according to the method being run, and the 
units of comparison: percent or absolute. QC Check tables are only used when a sample is 
defined as a QC sample. 

4.2.2 Limit check tables are used with analytical samples and with blank samples (i.e. ICBs and 
CCBs). The control limits for blanks are dependent on the method being run. They are 
generally defined as being the absolute value of the result. They should not exceed the 
reporting limit. For analytical samples their upper range is set as the linear range of the 
instrument or the level of the high standard, depending on the specifications of the methoh 
being run. The lower limit is set at the negative reporting limit, again method specific. 

-1 
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4.2.3 Method information and the QC and Limit tables for each method can be found in 
Appendix 3. 

5. Ooeration orocedures 

5.1 Startup 

l The argon tanks, located in the warehouse, are connected to a delivery manifold that will 
allow a continuous flow of argon as long as there is 90 psi available in a tank. The line- 
in pressure regulator is located behind the instrument and is to be adjusted to 50 psi. 

l Check pump tubing to see if it is flat or crimped. Change if necessary. Check all 
connections to see if any blockage exists and if clogs are found, remove them by 
disconnecting the tubing and flushing with DIW or by using a cleaning wire. 

l Turn on control and line breakers on the RF generator 

l Turn on the computer power strip and the power strip attached to the autosampler cart. 

l Turn on the torch, auxiliary, and sample argon toggles on the front of the instrument. 
Let the argon purge through the system for about 3 minutes. 

l Settings: torch=18 
aux=0.5 
sampl~O.65 

l At the computer select OPERATION, ANALYSIS, accept the default method, and at 
the command line type iara -4WTER>. 

l Stretch the rinsate pump tubing into place, set the pressure plate, and turn on the 
peristaltic pump. 

l Prior to igniting the torch aspirate rinse water into the nebulizer. Observe the spray 
chamber to ensure the aspirated solution is being nebulized. 

l Turn offthe sample argon toggle to halt gas flow into the nebulizer. 

l Press the red RF ON button, then turn the power knob until the forward power reads 
about 0.5 on the meter. 

Laucks Testing Laboratories. Inc. 
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. Press the ignite button to light the torch. If the torch does not light the first time try 
again. If it still does not light, adjust the forward power slightly higher until the torch 
lights while pressing the ignite button. The torch is lit whm white streams appear at the 
top of the torch. 

. Slowly increase power until a plasma forms (white “flame”). This will be accompanied 
by “popping” sounds as the plasma begins to form. 

l If the torch appears yellow-orange during this process, depress the blue RF OFF button 
immediately and turn the power knob back to the off position. This yellow-orange color 
means that the torch is overheating. See the manufacturers manual, page 14, for 
corrective action. 

. Adjust the forward power to 1. I KW 

. Switch the automatic power toggle from manual to automatic 

. Slowly turn the power knob fully clockwise. 

5.2 Automatic Profiiing 

l Select OPERATION from the main menu. 

. Select ANALYSIS from the menu. 

. Accept the default method. 

. Set the 5 ppm Mn profiting solution on the autosampler tray at rack #2 position 75 (the 
white dotted circle). At the command line of the software type irsm2srt70ma7S 
<ENTER>. Translation: Initialize Autosampler, Set Rack Number 2, Set Rack Type 
70, Move Autosampler to position #75. 

l Select FS (Profile) from, the hmction keys. 

. Select F3 (Automatic) from the &r&on keys. 

. Type in a 40 second flush time. 

l Press F 1 (Run) from the fimction keys. 

. 

-7 
4 
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. If the peak is between 0.1 and -0.1, the instrument is profiled. If the peak is outside of 
this range a manual profile is required. 

5.3 

5.4 

5.4.1 

5.4.2 

5.4.3 

Manual Profiling 

s With the Mn standard still being aspirated, select Fl (manual profile) from the Profile 
menu. 

l Moving the micrometer screw, maximize the reading on the profile meter 

. Move the micrometer screw clockwise until the profile meter reads less than 70% of the 
maximum. Record the value of the micrometer screw. 

. Continue moving the micrometer screw counterclockwise, past the maximum reading on 
the profile meter, until the profile meter once again reads less than 70% of the maximum. 
Record the value of the micrometer screw. 

. Determine the average of the two values 

. Set the micrometer at the average value by moving the screw in a counterclockwise 
direction. 

. Repeat the auto-profile to check the peak position. 

Analytical Operation 

All analytical solutions aspirated into the ICP must contain 50 ppm SC. 50 & of 10000 
ppm scandium is added to a IO ml aliquot of sample. If samples are to be run manually 
aspirate tight out of the tube. If they are to be included in an autosampler run, pour the 
sample into a culture tube and load the tube into the appropriate spot in the autosampler 
tray. 

If samples are to be run in the autosampler mode it is necessary to set up the autosampler 
table. From the menu choose Autosampler setup. Select the table name. Press 
“‘Fl”(edit autosampler table). Type in the sequence of samples. 

To analyze samples in the manual mode it is necessary to be in the Analvsis menu. After 
the instrument has been calibrated, press “F2”. Fiil in the requested information. Aspirate 
the ICV. Press ‘fl”(nm). For the ICE, use “F4”(Blank sample). For analytical samples 
use “Fl”(analpe). Repeat for additional reference samples and then for “real” samples. 

Lauds Tesnng Laboratories, Inc. 
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5.4.4 To analyze samples in the autosampler mode it is also necessary to be in the Analvsis 
menu. Enter the desired method or accept the default Method. Calibration will be done 
by the autosampler table. Press “F9”(Autosampler). Type in the name of the autosampler 
table and press the “ENTER” key. Verify that the standards and the samples are in the 
correct positions. Press ” Fl”(start). 

5.4.5 For more details on creating Tables and Methods refer to the Operators Manual for the 
ICP. 

5.5 Shutdown Procedure 

5.51 Turn the power knob on the RF generator off (left) and press the red reset button when 
the alarm sounds. Press the blue RF OFF button. Then flip the toggle switch for the 
automatic power control to the manual position. 

55.2 The control and line breaker switches only need to be turned off for weekends or if the 
instrument is not going to be used the next day. This should be done after the RF power 
has been off for at least 5 minutes. 

- 

5.5.3 Turn off the power strip on the autosampler cart 

5.5.4 Release the pressure plates on the peristaltic pump and unhook the pump tubing. 

5.5.5 Turn off the torch, auxiliary, and sample argon toggles on the front of the instrument. 

5.5.6 If the computer will not be used, turn off the master switch on the computer power strip. 

6.1 Results 

6. I. 1 All Results are organized into Data packets. The format of each packet is dependent on 
the method and protocol required for that specific job. Details for method specific reports 

can be found in the method SOP. 

6.2 Quality Control Reports 

6.2.1 All results for quality control tests are entered irito the lab data base using the Quality - , 
Control database QC-DB. Printouts of all,data entered must be included in the data 4 

LamAs Testing L&oratories. Inc. 
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packet. The routine minimum is a method blank report, and an MS/MSD or MS/duplicate 
report. Many analyses will also require an SRM (LCSS), blank spike (LCSW) or other 
report The recovery values for Ag,AI,Cr,Cd and B in the LCSS and LCSW are plotted 
on control charts. 

6.2.2 Method specific QC requirements are listed in the Method SOP 

1. Ouarterlv and Yeatlv Procedures 

7.1 Instrument Detection Limits (IDLs) 

7.1.1 For complete details on performing IDL studies refer to Laucks SOP LTL-IO1 1. In brief, 
IDLs for each analyze are determined quarterly by analyzing a “sample” seven consecutive 
times. This is done on three non-consecutive days, Calculate the standard deviation of 
the seven results on a given day. Add the standard deviations from the three days and the 
result is the IDL. The IDL solution is at a concentration of 3-5X the expected IDL. The 
IDL standard is not digested. The exact concentrations for the IDL standard are listed in 
Appendix 2 of the SOP. 

7.2 Method Detection Limits (MDLs) 

7.2.1 For complete details on performing IDL studies refer to Laucks SOP LTL-1011 In brief, 
MDLs for each analyte are determined yearly by analyzing seven replicates of a digested 
solution. MDLs are run according to the Laucks SOP on MDL determinations using the 
appropriate method. The ,hJDL solution concentration is documented in the MDL study 
file. 

7.3 Linear Range 

7.3.1 CLP and EPA 200.7 - Linear ranges for each analyte are determined by analyzing a high 
concentration “sample”. The analytically determined concentration must be within 5% of 
the true value. The true value is the upper limit of the ICP linear range. Linear range 
must be verified quarterly. A list of the ICP linear ranges can be found in Appendix 2 of 
this document. 

7.3.2 SW846 6010B - The upper limit ofthe linear dynamic range must be established by 
running a muhi-point calibration using 4 standards and then running an upper range 
standard. The upper range limit should be an observed signal with no more than a 10% 

Lmrcks Tesmg Laboratories, Inc. 
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variation from the true value of the upper range standard. Linear range must be checked 
every six months. 

1.4 Interelement Correction Faktors (IECs) 

7.4.1 Interelement correction factors are determined by analyzing single element, high 
concentration samples. The apparent concentration of an anaiyte divided by the 
concentration of an interfering analyte run at 100 ppm, gives the required correction for 
that anaiytJmterfering element combination. This must be verified and updated for all 
analytes and ail interfering elements every six months. 

-. 
I 

-1 
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Concentration of analytcs in standard solutions in m@ 
for CLPRO0.7 and SW846 6OlOB 

1 ELEMENT 1 ICAL STB 1 ICV ccv ICSA 1 ICSAB 1 CRI 
[ 

1 
Ag 1.0 0.6 0.5 1 0.02 i , -_ , _^ I A^ , _^^ I r-e f 

J I I 
I As 1.0 2.6 2.5 1 0.02 ! 

-- 
I A”. 1 IL I II I I “.” 

0.5 0.01 
3 

Be 0.5 0.3 0.25 
Ca 50. 300 25 500 I 501 
Cd 0.5 0.3 0.3-5 1 
c-n cn -4 76 I - I ns 

0 01 

n1n 

C”  d.” - . -  1 “ . V  Cr 1.0 0.6 0.5 0.5 0:oi 
CU 2.5 1.5 1.25 200 0.5 0.05 
Fe 10. 6 5 200 

* ICV and CCV have different stock solutions 

Laucks Testing Lpborotories. Inc. 
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Appendix 1. cont. 

Concentration of analyta for SW846 6010A calibration standards in mg/l 

t ELEMENT 1 Std 1 I Std 2 I Std 3 Std 4 1 

’ SW846 H.std=ICV 

P 
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Aooendix 2 

IDL solutions and linear range 
for CLP/200.7 
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Aooendix 3 

Method information, QC and limit check tables 
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Method: LAUCKIEC 

&plicable to CLPR00.7 

METHOD 1NFOR"LATION 

Sample Introduction Device: Normal 
Calibration Mode: Concentration 

Default Setup: 

Number of Repeats : 4 Auto-store Analysis Data? Yes 
Flush Time Isec) :60.0 Auto-store Stdzn Data? No 
Auto-Increment Sample Names?No Store Individual Repeats? Yes 

Auto-print Analysis Data? Yes 
Auto-print Stdzn Report? Non 
Condensed Print Format? No 

Default File Names: 

Analysis Data File : MIKEDAT 

Calibration Data File : DEFAULT 
Calibration Stds Table : DEFAULT 

Autosampler Table : AUTO 
Sample Limits Table : LINCHB 
Blank Limits Table : MGLBLI‘ 
QC Check Table SPEXCCI 

Laucks Testing Laboratories, Inc. 
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Limit Check Table LINCHK 
limit values in ppm 

ELEMENT High limit 1 Low limit 
AD* I 200 I -.01 
Al* 600. -. 2 

Mg 600. -1. 
Mn 100. -.015 
Na 600. -1 
. _. ^^^ ,-.* I NI I LO” -.“4 

I Ph I 200 -1 1 
I Ch I 3nn I -06 I 

Se 200. -. 3 
Tl 10. -. 5 
V 200. _ f-6 

Zn 200. -.02 
K 1000 -1 
B I loo. 2 

MO 100. -:i, 

Laucks Testing Laboratories, Inc. 
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Limit Check Table MGLBLK 
limit values in ppm 

Element Hi_nh limit 
As* .Ol 
Al* .2 
As* .2 
Ba* .2 
Be* .005 

Low limit 
-.Ol 
-. 2 
-. 2 

2 
-:dos 

Ca* 
Cd* 
co* 
Cr* 
cu* 

1. -1. 
,005 -005 
.OS -.05 
.Ol -.Ol 

,025 -.025 
Fe* 
Mg* 
Mn* 

.l 1 
1. :;. 

,015 -.015 
Na* 
Ni* 
Pb* 

1. -1. 
.04 -.04 
.OS -.05 

Sb’ .06 -.06 
Se* .2 -_ 2 
TI’ .5 5 
V* .05 -:ix 
Zn* .02 -.02 

Lnucks Testing Laboratories, Inc. 
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QC Check Table SPJDCICVM and BMOICVM 
limit values in ppm 

Element Value % Range I 

Al’ I 1L. I 

As* 2.6 iv0 

Be* .3 10 
Ca* 300. 10 
PA. 7 1i-l 

G* 

1 ..e I .- 

3 ! 10 

CU’ 1.5 10 
Fe* 6. 10 
Mg* 300. 10 
Mn* .9 10 

Pb’ 2.3 10 
Sb* 3.6 10 
Se* 2.3 10 
T-1. I; 1n 

; f *  3. . ”  ,  I . -  10 
Zn+ 1.2 10 
Ic* 300. 10 
B 10 10 

MO 10 10 

-1 

-1 
Lauds Testing Luboratories. Inc. 
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QC Check Table SPEXCCVM 
limit values in ppm 

Element 
Age- 
Al* 
As* 

_. 
VBIUI 

.S 
10 

2.5 

% Range 
10 
10 
10 

Ba* 10 10 
Be* .25 10 
Ca* 25 10 

co* 2.5 10 
Cr* .5 10 
Cd 1.25 10 
Fe* 5 10 
Mg* 25 10 
Mn* .75 10 
Na* 25 10 
Ni* 2 10 
ni* 1 II-l T” I I I” 

Sb* ; 10 
Se* 2.5 10 
Tl* 5 10 
V* 2.5 10 

zll* 1 10 
K* 25 10 

Hg* 1 10 
B* ! 2.5 10 I 

l QC Check Table SPEXCCVM valid for CCVs in all current Methods 

Lads Testing Laboratohes. he. 
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Method: SW846 

Applicable to SW846 Soils 

METHOD INFORMATION 

Sample Introduction Device: Normal 
Calibration Mode: Concentration 

Default Setup: 

Number of Repeats : 4 
Flush Time (set) : 60.0 
Auto-Increment Sample Names? No 

Default File Names: 

Analysis Data File : MIKEDAT 
Calibration Data File : DEFAULT 
Calibration Stds Table: DEFAULT 

Auto-store Analysis Data? Yes 
Auto-store Stdzn Data’? No 
Store Individual Repeats? Yes 
Auto-print Analysis Data? Yes 
Auto-print Stdzn Report : None 
Condensed Print Format? No 

Autosampler Table : AUTO 
Sample Limits Table : HCALSTD 
Blank Limits Table : MDLZX 
QC Check Table : SPEXCCVM 

-. 
I 

‘. 
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Limit Check Table HICALSTD 
limit Values in ppm 

I Flcment I Hinh limit I Low Limit 

88 

-- .-. 
I 

Fe* 200 -.49 
Mg* 200 -.SI,.. 
Mn* 10 -.0247 
Nn* 250 - 5528 * -- -- 
Ni* 10 -.0365 
Pb+ 
Sb* 
Se* 
-._ 

50 -.059 
5 -.033 
5 -.lonq 
.^ 

I 1 I- I 1” ” I - u668 ;* IO -.0255 
Zn* 50 -.036 
K* 300 -.5472 

MO* 10 -0783 

* HCALSTD Table low limit based on 2X current soil MDL and subject to change annually 

Lauds Testing Laboratories, Inc. 
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Limit Check Table MDLZX 
limit values in ppm 

Element High Limit 
Ag* .0055 
Al’ ,221 
AC’ cl57 

Low Limit 
-.0055 
-.221 
- 057 

I Ba* ,038 - 038 
I Be* ,003 -.003 

Ca* 1.008 -1.008 
Cd* .0063 -.0063 
co* .0129 -.0129 
Cr .0199 -.0199 
cu 0177 - 0177 

I 
-- 

Fe* .4988 -.4988 1 
Mg* .5198 -.5198 
Mn* .0247 -.0247 
Na* ,552s -.5528 
Ni* .0365 - 0365 
Pb* .059 - 059 
Ph* 037 - 037 

-1 

Se* 
Tl* 
V* 
Zn* 
K’ 

MO’ 

.I005 -.I005 
,066s -.0668 
,025s -.0255 
,036 -.036 

.5472 -.5472 
.0783 - 0783 

l Blank Limits based on 2X soil MDL and therefore subject to annual variations 

hcks Testing Laboratories, Inc, 
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QC Check Table HSTDICVM 
limit values in ppm 

Element Value 
As’ 2 
As* 5 

% Ranpe 
5 
5 

-- I 

Zn* 50 5 
MO* IO I 5 

Lamks Testing Laboratories, Inc. 
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Method: SWS46W 

Applicable to SW846 Waters 

METHOD INFORMATION 

Sample Introduction Device: Normal 
Calibration Mode: Concentration 

Default Setup: 

Number of Repeats 4 
Flush Time (set) 60.0 
Auto-Increment Sample Names? No 

Auto-store Analysis Data? Yes 
Auto-store Stdzn Data? No 
Store Individual Repeats? Yes 
Auto-print Analysis Data? Yes 
Auto-print Stdzn Report : None 
Condensed Print Format? No 

Default File Names: 

Analysis Data File: MKEDAT 
Calibration Data File: DEFAULT 
Calibration Stds Table: DEFAULT 
Calibration Stds Table: DEFAULT 

Autosampler Table AUTO 
Sample Limits Table HCALSTDW 
Blank Limits Table WMDLZX 
QC Check Table SPEXCCVM 

- 
1 

-. 
I 
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Limit Check Table HCALSTDW 
limit values in ppm 

Tl 10 -.071 
V* 10 -.OOSl 
Zn* 50 -.0147 
K* 300 -.288 

MO* 10 -.0233 

* Low sample limit bases on 2X Water MDL. Subject to change annually. 

Lmtcks Testing Laboratories, Inc. 
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Limit Check Table WMDL2X 
limit values in ppm 

Element HighLimit I Low Limit 
Ag* .00x7 I -.0082 
Al* .I864 I -, 1864 
. * ^*I.. ..-a^ As’ 

Ba* 
I .U3Li5 I -.V3LS 

.0119 ! -.0119 I 
Be* .0009 -.0009 
Ca* .346 -.346 
Cd* .0213 -.0213 
G-i* 0057 - 0057 -- .___. ._._. 
Ck* .0157 -.0157 
CU* CU* .oosi .oosi .OOSl .OOSl 
Fe* Fe* ,163 ,163 -.I63 -.I63 
Mg* Mg* ,253 ,253 -.2.53 -.2.53 
Mn* Mn* ,008 ,008 -.008 -.008 
Na* Na* .1975 .1975 -.1975 -.1975 
Iii* .0086 .0086 
Pb* .04 -.04 
SIP .0154 -.0154 
Se* 069X - 0698 n* .---- .--__ 

,071 I -.071 
V* ,005 1 -.OOSl 
Zn* .0147 -.0147 
K* ,288 -.288 

h/h* 0233 - 0233 

-1 

* Blank limits bases on current Water MDLs. Subject to annual variation. 

.- 
1 

1 
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1.1 scope 

This method is to be used as a supplement to the instrumental SOP in order to follow the 
method requirements of SW 846 6010B for ICP analysis. Operating parameters are to be 
followed in the individual instrument SOP. 

The analyst should become familiar with SW 846 protocols prior to using this SOP. 

This method is restricted to use by, or under the supervision of analysts experienced in the 
technique described. Each analyst performing this method must have demonstrated the 
ability to perform the described analysis. 

1.2 Sample Collection, Sample Storage, Holding Times 

Samples are to be collected in either glass or plastic containers. Water samples are to be 
preserved to a pH < 2. A one liter sample bottle is sufficient volume for analysis. Soil 
samples do not require preservation but need to be stored at 4O C. At least 200 grams of 
sample should be collected. The holding time for ICP metals is 6 months. See Appendix III 
for Sample Handling and Preservation Table. 

1.3 Definition of Terms 

This section defines terms and acronyms as they are used in this SOP. Other terms, such as 
MSMSD or method blank, are not defined here since it is assumed that the user of this SOP 
already understands their more general meaning. 

ICV - Initial Calibration verification - This is a standard run immediately following the initial 
calibration. The ICV is made from an independent source. Agreement within 
10% and a relative standard deviation less than 5% RSD from replicate 
(minimum of two) integrations, is required. 

ICB - Initial calibration blank - An instrument blank is made up in the same way as calibration 
standards, without target analytes. 

CCV - Continuing calibration verification. - This is a standard analyzed after every 10 samples 
during the analysis sequence to determine whether the instrument or system has 

Lauds Testing Laboratories. Inc. 
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remained in calibration. Agreement within 10% and less than 5% RSD from 
replicate (minimum of two) integrations, is required. 

CCB - Continuing Calibration Blank - This is a blank that is used to determine if there is carry- 
over between sample injections. A CCB succeeds every CCV. every 10 samples. 

ICSA - Interference Check Solution A - This solution is prepared to contain known 
concentrations of interfering elements that will provide an adequate test of the 
correction factors. 

ICSAB - Interference Check Solution AB - This solution is prepared by spiking the ICSA with 
known quantities of analyte. Adequate recovery of the analytes within this 
interfering matrix indicates proper application of the correction factors. 

DIW - Deionized water - Lab reagent water. This water should be free of virtually all analytes. 

IDL - Instrument detection limit - The lowest concentration of a target analyte that is detectable. 
The IDL is three times the average standard deviation of seven replicates at 2 to 5 
times the estimated IDL over three non consecutive days. Used as a snuting point 
for selecting MDL study spiking levels. IDL should be determined quarterly. - 

1 

MDL - Method detection limit - The lowest concentration which will yield a positive result that 
is greater than zero at a known level of confidence. The MDL is preparation 
specific and empirically determined by Laucks. 

LCS - Laboratory Control Sample - This is a material of approximately the same matrix as the 
samples, containing a known and usually certified amount of target analyte and 
which is prepared and analyzed in the same manner as a typical sample. This 
sample is used to demonstrate that the analytical system is in control. It may be 
considered to be a blank spike for most inorganic analyses and is preferred over 
artificially spiking blank materials. 

QC period - Quality control period - An analysis sequence initiated by the analysis of one or 
more standards, folio+ by samples, and terminamd with a standard and blank 
analysis. 

RSD or %RSD - Relative standard deviation or percent relative standard deviation - The ratio of 
the standard deviation of a set of values to the mean of the set of values. A 
measure of the similarity of the values one, to another. 

Sequence - A set of sample digests and standard solutions introduced into an instrument in a ‘- 1 
chronologically continuous group. b 

Lauckc Testing Laboratories, Inc. 
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2.1 Instrumentation: 

Therm0 Jarrell Ash Enviro 36 simultaneous ICP or equivalent. 

2.2 Standards 

SW 846 requires the use of one standard and a blank. See the instrument SOP for standards 
and their preparation. 

3, Safetv and Waste Disaosal 

See instrument SOP for detailed safety precautions and waste disposal. 

Safety 

All standards, samples and sample solutions should be handled as if they are hazardous 
substances. 

Refer to the instrument manufacturer’s manual for routine instrument precautions. 

Routine precautions include an awareness of the moving parts on the instrument you’re 
using. These parts are often charged with power from an electrical component or with high 
pressure gas and have the potential to do harm if not used properly. 

Electrical shock - All instruments present the possibility of electrical shock The operator 
should take all precautions including ensuring that all instruments are operated with fully 
grounded power outlets, turning off the instrument and disconnecting the instrument from 
the electrical power supply before working on any electrical components, etc. 

Caution should be used when handling acidic digestates. 

Waste Disposal 

Waste segregation and disposal from the point of collection is further covered in the Laucks 
SOP on waste segregation and disposal. 

Lauch Testing Laboratories, Inc. 
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4.1 Method Detection Limit Study 

Prior to the analysis of any samples, it is necessary to establish method detection limits. This 
procedure is fully described in the Laucks SOP on performing MDL studies. Briefly. it 
involves the analysis of 7 replicate samples spiked at a concentration approximately 3 to 5 
times the estimated method detection limit. A Student’s T-test is then applied to these 
measured values to calculate the MDL. 

4.2 Linear range study 

The upper limit of the linear dynamic range must be established by running a multi-point 
calibration using 4 standards and then running an upper range standard. The upper range 
limit should be an observed signal with no more than a 10% variation from the true value of 
the upper range standard. All samples with elements exceeding the level of the upper range 
standard must be diluted. 

-1 
4.3 Initial Calibration 

Analyze standard solutions using a minimum of a calibration blank and one standard. The 
calibration curve must be verified by running an Initial Calibration Standard (ICV) and 
obtaining a-meement within 10% of the expected concentration and a 5% RSD for replicate 
integrations. 

Criteria and Corrective Action: 

Since a linear regression is not possible when using a two point calibration on the Enviro 36, 
the standard curve is validated by evaluating the ICV and the subsequent CCVs. If the 
corresponding control limits for the ICV and CCV are exceeded, then the sample analysis 
must be discontinued, the cause determined and the instrtmient recalibrated. All samples 
following the last acceptable ICV, CCV must be reanalyzed.. 

-1 
. 
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4.4 Initial Calibration Standard ICV: 

Immediately after the calibration curve, an ICV is analyzed.Criteria: 

The calculated concentration of the standard must be within 10% of the expected value and 
the RSD must be less than 5% for replicate integrations. 

Corrective Action: 

If the ICV criteria are not met, no samples can be analyzed. Perform system maintenance 
and recheck the ICV. If the criteria still cannot be met, the system must be recalibrated. 

4.5 Initial Calibration Blank 

After the analysis of the high standard, an instrument blank (ICB) is analyzed. The levels of 
target analytes in the ICB should not exceed three times the instrument detection limit. 

Corrective Action: 

Ifthe ICB analyte levels exceed 3 times the IDL, repeat the analysis two more times and 
average the results. If the average is not within three standard deviations of the background1 
mean, the systemis out of control. The source of contamination must be identified and 
corrected before proceeding with the analysis. 

4.6 Continuing Calibration Verification (CCV) and Blank (CCB) 

A continuing calibration verification standard is analyzed after every 10 samples. 
Immediately following the CCV, a blank solution is analyzed. In addition, this standard and 
blank must be the last samples analyzed in the run. The CCV must also be prepared from an 
independent source. 

The CCV must fall within f 10% of the true value and the RSD must be less than 5% for 
replicate integrations. 

The levels of target analytes in the CCB should not exceed 3 times the IDL. 

Corrective action: 

If CCV limits are exceeded, check calculations or perform instrument maintenance. 
Recalibrate and reanalyze. No sample results may be reported that are not bracketed by a 

Laucks Testing Laboratories, Inc. 
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successful calibration and a CCV/CCB which is in control or by preceding and following 
CCV/CCBs which are within limits. 

If the CCB analyte levels exceed 3 times the IDL, repeat the analysis two more times and 
average the results. If the average is not within three standard deviations of the background 
mean terminate the analysis, correct the problem. recalibrate, and reanalyze the previous 10 
samples. If the blank is less than I/IO the concentration of the action level of interest. and no 
sample is within ten percent of the action lit, analyses need not be rerun and recalibration 
need not be preformed before continuation of the run. 

4.7 Interference Check Solutions A (ICSA) and AR (ICSAB) 

(ICSA): 

At the beginning and at the end of each run, an interference check solution A is analyzed. 
This solution contains interefering elements only. All other elements are not present in the 
solution. All elements not present should show a recovery of zero, or f the CRDL. 

Corrective Action: 
If the analytes do not recover within the specified control limits, then the system is out of -- 3 
control. The problem needs to be identified and corrected prior to beginning another run. 

(ICSAB): 

At the beginning and end of each analytical sequence an ICSAB must be analyzed. Analytes 
must recover between 80-120%. 

Corrective Action: 

If the analytes do not recover within the specified control limits, then the system is out of 
control. The problem needs to be identified and corrected prior to beginning another 
analysis. 

4.8 MethodBlanks 

Method blanks are used to verify contamination free reagents and apparatus. They are 
prepared with every set of samples prepared at the same time or at least one blank every 20 
samples, which ever is more frequent. Any analytc response above the MDL is reported. 
For a method blank to be acceptable for use with the accompanying samples, the 
concentration of the blank of any analyte of concern should not be higher than the highest c - 1 
either: A 
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(2) Five percent of the regulatory limit for that analyte. or 
(3) Five percent of the measured concentration in the sample. 

Corrective Action: 

Corrective action may necessitate re-preparation and re-analysis of the sample set. For 
example if an analyte were found in the blank but not in any of the associated samples then 
sample group may not require re-analysis. In any case, if re-preparation and re-analysis is 
not being undertaken, the analyst must fim discuss the issue with the Quality Control 
Officer. It is the laboratory’s responsibility to ensure that method interference caused by 
contaminants in acids, solvents, reagents, glassware, and other sample processing hardware 
leading to discrete artifacts and/or elevated baselines in the analytical run be minimized. In 
the extreme case of chronic contamination, blanks may have to be analyzed from each stage 
of the sample processing to determine the contamination source so it can be eliminated. In 
all cases where blank contamination exceeds the control limit. a narrative comment must be 
made which documents the corrective actions taken. 

4.9 Laboratory Control Sample 

The LCS is made from an independent source of the same matrix (soil or water) and is 
carried through the entire digestion procedure. An LCS is performed with each digestion 
batch. At a minimum, LCSW(water) control limit are 80% to 120%. Control limits for the 
LCSW will be empirically determined and must be within the method specified control limit 
noted aboved. 

LCSS(soi1) control limits are supplied by the manufacturer. LCSS control limits are not 
derived by the laboratory due to the small number of data points available from each lot of 
certified material. 

Corrective Action 

If the LCS is not within the required control limits, then a redigestion will occur for the 
affected analytes. 

4.10 Matrix Spike 

A sample is chosen at random from the samples to be analyzed, and an aliquot of spiking 
solution is added to this sample prior to preparation. The analyst should attempt to avoid 
selecting samples which are identified by the client as blanks. As the purpose of the matrix 
spike is to test the system under “typical” conditions, the analyst may also avoid selecting 

Lauch Testing Laboratories, Inc. 
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the most difficult sample of the batch for spiking. It is not always required that a matrix 
spike analysis be performed with each preparation/analysisbatch, however, the minimum 
frequency for MS analysis is 1 each per 20 samples per matrix. This will be best 
accomplished by running one with every batch for many analyses. This matrix spike sample 
is used to evaluate the matrix effect of the sample upon recovery of the analytes. The 
recovery of spike analytes is calculated as follows: 

-1 

where: 
SS = concentration in spiked sample 
S = native concentration in unspiked sample 
SA = spike added, the amount of spiking material actually added calculated on the 
sample basis. 

For ICP. control limits for spike recoveries will be 75125% unless otherwise specified in 
the project specific QAPP. In-house control limits are based on historical performance. 
The recovery criteria are detailed in the QC Database QC-DB and will change from time to - 
time. 1 
Corrective Action: 

Samples with spike recoveries outside control limits will be reviewed for possible corrective 
action. Corrective action will first involve recalculation, followed by possible re- 
preparation, and/or reanalysis. This process should also look at the recovery of matrix 
spiking compounds from the SRM and/or blank spike analysis. In some cases a Post 
Digestion Spike is required when matrix interference is suspected. In all cases a narrative 
explanation of the condition is required to detail the corrective actions taken. Data reported 
in validatable packages will be flagged with an “N” indicating the out-of-control event.. 

4.11 Matrix Spike Duplicate/Sample Duplicate 

Method QC consists of MSih4SD. A duplicate maybe be performed instead of a MSD. 
other types of QC can performed at the client’s request. 

Criteria 

At least one matrix spike duplicate sample per 20 samples per matrix is required when 
matrix spikes are being performed. RPD values are calculated in a manner similar to - 
MVMSD RPDs: I 

Lads Testing Laboratories, Inc. 
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where: 
SS = concentration in spiked sample 
SSD = concentration in matrix spiked duplicate sample 

For sample concentractions greater than ten times the IDL, control limits for RPD of 
duplicates will be k20% unless otherwise specified in the project specific QAPP. For 
sample concentrations less than ten times the IDL, control limits for the difference will be f 
the reporting limit. In-house control limits are based on historical perfotmance. The RPD 
control limits are detailed in the current QC Database QC-DB and will change from time to 
time. 

Corrective Action: 

If a trend in out of control RPD values is observed, the methods used must be examined to 
determine the source of variance. Once this source is identified;the method must be changed 
so that samples can be analyzed with a predictable reproducibility. Generally, if recoveries 
are in control and no analyte of interest was detected in any of the samples, no immediate 
action will be taken on that sample set. If integrity of reported sample values is in doubt, re- 
analysis may be called for. Corrective actions should be discussed with the Quality Control 
Offtcer. In a validatable package, data associated with an out-of-control RPD will be 
flagged with an “*“. 

4.12 Serial Dilution 

A five-fold dilution is performed on the QC sample in each analytical batch. The difference 
between the initial value and the serial dilution should agree within 10%. If the difference is 
greater than 10% on analytes that exhibit a level 50 times greater than the MDL, then results 
for those analytes will be flagged with an “E”. 

Corrective Action: 

No corrective action is necessary other than appropriately flagging the data. 

5,Ooerntion 
l Calibrate the instrument with a blank and one standard. 

Lauds Tesring Laboratories, Inc. 
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. Immediately following the calibration, analyze the ICV followed by an ICB. 
Concentration values obtained for the ICV should not deviate from the actual values by 
more than 10% and less than 5% RSD for replicate integrations. 

. Plush the system with the calibration blank solution for at least 1 minute before the 
analysis of each sample. 

l Analyze a CCV and CCB every 10 samples. The CCV must agree within 10% of its 
expected value and less than 5% RSD for replicate integrations. The results of the 
calibration blanks are to be within 3 times the IDL. If not, repeat the analysis two or 
more times and average the results. If the average is not within 3 times the IDL. 
terminate the analysis, correct the problem, recalibrate, and reanalyze the previous 10 
samples. 

5.1 Analysis Sequence 

See Appendix IV for Analytical Sequence 

5.2 Instrumental Conditions 

See instrument SOP for operating procedures. 

1 

-1 
5.3 Analytical Operation 

See instrument SOP for operating procedures. 

6.1 Data Packet Organization 

. See the SOP metals validation for a check list detailing data packet organization 

l If requested, all analysis performed under SW 846 guideimes can be reported via CLP 
SOW 3/90 forms. These forms provide all relevant QC information. 

l Data packages will be produced via Envirofotms. Anal* levels that are less than the 
MDL will be reported as the SDL followed by a “u”. Analyte levels that fall between 
the MDL and the teporting limit will be flagged with a “B”. Analyte levels greater than 
or equal to the reporting limit PQL will be reported without a flag. 

-1 
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CODE Definition 

U The analyte of interest was not detected, to the limit of detection indicated. 
B The analyte of interest was detected between the MDL and the reporting 

limit. 
N The spike recovery exceeded the control limits. 
* The duplicates exceeded the RPD control limit or their difference exceeded 

the reporting limit. 
E The Serial Dilution did not agree within 10%. 
S The analyte concentration was determined by MSA. 

0. 
0 

4 
0 

Q 
0 

l Used in all reports. 
0 Used in data validatable packages. 

6.2 Control Chart(s) 

The recovery values for ICP analytes Al, B, Cd, Cr, and Ag in the LCS are plotted on 
control charts. Other analytes may be added at the discretion of QA without immediate 
revision of this SOP. 

6.3 References: 

Solid We, SW-846, Method 6010B, Revision 2, December 1996 

Lou& Testing Laboratories, Inc. 
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Appendix I 

QC Summary Table 
- 

1 
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Laucks Testing Laboratories 

Method 6010B QA Requirements and Corrective Actions 

DA Element I Method I Laucks Frequency 

initial 
Calibration 

[nitial 
Calibration 
Verification 

Criterion Criterion 
One standard and One standard 
a Blank and a Blank 

210% of nominal *IO% of 
value. Made nominal value. 
from an Made from an 
independant independant 

Continuing 
source. source. 

) -+l 0% and RSD ) +I 0% and RSD 
Calibration 

I 
c 5% for < 5% for 

Verification replicate replicate 

Instrument 
Blank 

integrations. 
23 sigma of 
average. 

integrations. 
k3 sigma of 
average 

I I 
MethodBlank ) c MDL < reporting limit 

Laboratory LCSW: 80%- 
Control Sample 120% 

LCSS: 
Manufacturer 
specs. 

Matrix Spike 75-125% 75-125% or 
Recovery current QC 

database criteria. 
Duplicate f 20% f 20% or current 
% Difference QC database 

criteria. 
k.rial Dilution + 10% difference zk 10% difference 

““*” 
, One/batch 

Beginning of 
each nm. 

Beginning of 
each run 
immediately 
following 
ICAL. 
Every 10 
samples. Mid- 
raw 

Every 10 
samples. 

One/batch 

One/batch Redigest 

5% or per batch 

5% or per batcl 

Beginning and 
end of run 

Consult QCO 

Consult Qco 

1 

1 

, 

Flag data with 
m “E”. 

Consult QCO 

Corrective 
Action 

Recalibration Form 2A or : 
required. raw data. 

Recalibrate and 
rerun affected 
samples. 

Recalibrate and 
rerun affected 
samples. 
Redigest 
samples 

Documentat 

In raw data. 

Form 2A or 
raw data. 

Fotm3orir 
raw data. 

Fonn 3, in r 
data, or 
database rel 
Form 7, in I 
data, or 
database rel 

Form 5, in 
da@ or 
database re 
Form 6, in 
data, or 
&abase re 
Form9or. 
raw data. 

Form 4, or 
raw data. 
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Laucks Testing Laboratories 

Method 6010B QA Requirements and Corrective Actions 
QA Element 

Standard 
Reference catalog set by vendor 

I 
sampies data. or 

Material (SW) database rep 

Method Laucks Frequency Corrective Documenta 
Criterion Criterion Action 

See QC control Control limits 5% or per batch Redigest Form 7. in r. 

-1 

. -1 
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Appendix II 

Flow Chart 

Lauchz Testing Laboratories, Inc. 



SOP No: LTL-7105 
Revision: 0 
Date: 1129198 
Page: 18 of20 
Replaces: None 

I-1 

, 
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Appendix III 

Sample Handling and Preservation 

&&& (except hexavalent chromiun~ and mercury): 

Measurement Digestion Collection 
Reouired. 

Total recoverable 100 mL 600 mL 

Dissolved 100 mL 600 mL 

Suspended 1oomL 600 mL 

Total 1oolnL 600 rd.. 

HN03 to pH 12 
6 months 

Filter on site; HN03 to pH 
-3 
6 months 

Filter on site 
6 months 

HNO; to pH Q 
6 months 

Solid samples should be at least 200 g and usually require no preservation other than storing at 
4OC until analyzed. Either plastic or glass containers may be used for sample collection. 

. 
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Appendix IV 

Analytical Sequence 

Standard 0 
Standard 1 
ICV 
ICB 
ccv 
CCB 
ICSAI 
ICSABI 
Sample # 1 
Sample #lD 
Sample #lS 
Sample #lL 
Sample #2 
Sample #3 
Sample #4 
ICSAF 
ICSABB 
ccv 
CCB 

-1 
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1. Introduction and Scooe 

I. I Method Description 

Inductively coupled plasma-mass spectrometry (ICP-MS) is a technique which is applicable 
to pgiL concentrations of a large number of elements in water and wastes after appropriate 
sample preparation steps are taken. When dissolved constituents are required, samples must 
be filtered and acid preserved prior to analysis. No further digestion is required prior to 
analysis for dissolved elements. Acid digestion prior to filtration and analysis is required for 
groundwater, aqueous samples, industriaI waste, soil, sludge, se&men& and other solid 
waste for which total (acid-leachable) elements ire required. 

See Appendix V for reporting limits. 
See Appendix I for analytical masses and standard concentrations. 

This method is restricted to use by, or under the supervision of analysts experienced in the 
technique described. Each analyst performing this method must have demonstrated their 
ability to perform the described analysis. 

1.2 Sample Collection, Sample Storage, Holding Ties 

Water samples should to be collected in plastic or Teflon containers and preserved to a pH < 
2. A one liter sample bottle is sufficient volume for analysis. Soil samples do not require 
preservation but need to be stored at 4” C and may be collected in glass if plastic containers 
are not available. At least 200 grams of sample should be collected. The holding time for 
metals is 6 months. If mercury is being analyzed by this technique, which is not currentIy 
approved or done without specific client arrangement, the holding time is 28 days. 

1.3 Definition of Terms 

This section defmes terms and acronyms as they are used in this SOP. Other terms, such as 
MS/MSD or method blank, are not defined here since it is assumed that the user of this SOP 
already understands their more general meaning. 

Batch Identifier - A number given to each analysis group which uniquely identifies that batch. 
This number is preceded by an “A”, mmddyy, ICPMS, matrix (W for water, S for 
soil), sequence number (i.e. AO22595ICPMSWOl). 

- 

Laucks Testing Laboratories, Inc. 
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CCB - Continuing Calibration Blank - This is the same acronym used in the CLP program. This 
is a blank which is analyze-d immediately after the CCV (almost always after 
every 10 samples and at the end of the analytical run) during the analysis 
sequence to determine whether the instroment or system has maintained a stable 
baseline. 

CCV - Continuing calibration verification. - This is the same acronym used in the CLP program. 
This is a standard snalyzed at some prescribed tkquency (almost always after 
every 10 samples and at the end of the analytical ran) during the analysis 
sequence to determine whether the instrument or system has remained in 
calibration. 

CLP - Contract Laboratory Program - The USEPA program that contracts with laboratories to 
provide laboratory services. The term has come to mean a much broader set of 
methods and deliverables. Io context of this SOP, CLP means procedures or 
operkions which are detailed in the CLP contract and which are extended to a 
broader working definition. 

DIW - Deionized water - Lab reagent water. This water should be free of virtually all analytes. 

ICB - Initial calibration blank - This term is borrowed tirn CLP. An instrument blank is made 
up in the same matrix as calibration staudards, without target analytes. 

ICV - Initial calibration verification - This term is borrowed Tom the CLP protocol. It is a 
standard which is analyzed at the start of each analytical run that is compared to 
the initial multi-point calibration to determine whether the instrument calibration 
is accurate. 

IDL - Insinment detection limit. IDL’s can be estimated by analyzing seven replicates of a 
standard analyte solution over three nonconsecutive days. The analyte 
concentration should be 3-5 times the estimated IDL. Multiplying the average 
standard deviation by three will yield the IDL for that aaalyte. Each measurement 
must be performed as though it were a separate analytical sample. IDL’s must be 
detezmined quarterly 

MDL - Method detection lit - The lowest concentration of ao snalyte which will yield a 
positive result that is greater than zero at a known level of confidence. MDLs are 
empirically d etermined and are performed annually. 

_I .CS - Laboratory Control Sample. This is a material of approximately the same matrix as the 
samples, containing a known and usually certified amount of target analyte and 
which is prepared and analyzed in the same manner as a typical sample. This 

Lauchx Testing Laboratories, Inc. 
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sample is used to demonstrate that the analytical system is in control. It may be 
considered to be a blank spike for most inorganic analyses and is preferred over 
artificially spiking blank materhIs. 

Serial Dilution - If the aualyte concentration is within the linear range of the instrument and is 
sufficiently high (minimally, a factor of 100 above the IDLMDL), an analysis of 
a fivefold dilution must agree within ztlO% of the original determination. If not, 
an interference effect must be suspected. One serial dilution must be analyzed for 
each twenty samples or less of each matrix in a batch. A serial dilution is denoted 
in the raw data by an “L”. 

ICSA - Interference Check Solution A. The ICSA is a solution that contains the interfering 
analytes. This solution is analyzed to indicate if a high level of interfering 
compounds will have an affect on the analytes of interest. 

ICSAB - Interference Check Solution AB. The ICSAB is a solution that contains the interfering 
analytes and the analytes of interest. This solution is analyzed to indicate if a high 
level of interfering compounds will have an affect on the recovery of the analytes 
of interest. 

Internal Standards - Internal standards are added to all blanks, standards, and samples. They 
monitor the affect of a sample’s matrix on the quantification of the anaIytes of 
interest. The internal standards used are Sc45, In1 15, and Bi209. 

- 

Post-Digestion Spike - An analyte spike added to a portion of a prepared sample should be 
recovered to within 75% to 125% of the known value or within the laboratory 
derived acceptance criteria 

Standard-Addition - The standard addition technique involves adding known amounts of 
standard to an aliquot of the sample. This technique compensates for a sample 
constituent that enhances or depresses the analyte signal thus producing a 
different slope than that of the calibration standards. 

QC Period - Quality control period - An analysis sequence initiated by the analysis of one or 
more standards, followed by samples, and termmated with a standard and blank 
analysis. A QC period can be open-ended chronologically, but calibration 
verification must be documented using the procedures in this SOP 

RSD or %RSD - Relative standard deviation or percent relative standard deviation - The ratio of 
the standard deviation of a set of values to the mean of the set of values.. A 
measure of the similarity of the values one to another. 

Lauch Testing Laboratories. Inc. 
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2. Euuioment List and Standards 

2.1 Instrumentation: 

Perkin-Elmer ELAN 5000 

2.2 standards 

SW 846 requires the use of one standard and a blank. Standards are made in a 1% HN03. 
See Appendix I for standard concentrations. 

2.3 Internal Standards 

Sc45, In1 15 and Bi209 are used as internal standards. 

3. Safetv erecautions and Waste Disuosal 

3.1 Safety precautions 

All standards, samples and sample solutions should be handled as if they are hazardous 
substances. 

Refer to the instrument manufacture?s mamtal for routine instrument precautions. 

Routine precautions include an awareness of the moving parts on the instrument you are 
using. These parts sse often charged with power from an electrical component or with high 
pressure gas and have the potential to do harm if not used properly. 

Electrical shock - All instruments present the possibility of electrical shock The operator 
should take all precautions including ensuring that all instruments are operated with fully 
grounded power outlets, turning off the instrument snd disconnecting the instrument f&m 
the electrical power supply before working on any electrical components, etc. 

Radio Frequency - The ELAN 5000 uses a high energy RF. Although the generator is well 
shielded, care should be taken when operating the instrument. Pace makers can be adversely 
affected by exposure to high energy RF. 

Luucks Testing Laboratories, Inc. 
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Plasma Radiation - Do not view the torch without the proper eye wear. Severe eye damage 
can occur if the plasma is viewed directly. 

3.2 Waste Disposal 

Waste segregation and disposal from the point of collection is further covered in the Laucks 
SOP on waste segregation and disposal. 

4. Oualitv Control 

4.1 Method Detection Limit Study 

Prior to the analysis of any samples, it is necessary to establish method detection limits. This 
procedure is fully described in the Laucks SOP on performing MDL studies. Briefly, it 
involves the analysis of 7 replicate samples spiked at a concentration approximately 3 to 5 
times the estimated method detection limit. A Student’s T-test is then applied to these 
measured values to calculate the MDL. 

4.2 Linear range study 

Linear ranges for each analyte are de&mined by analyzing a high concentration “sample”. 
The analytically determined concentration must be within 5% of the true value. The true 
value is the upper limit of the ICPIMS linear range. Linear ranges must be verified 
quarterly. 

4.3 Internal Standards 

A50uLaliquotofa20ppmofSc45,10ppmofIn115and10ppmofBi209isaddedtoa 
10 mL of all standards and samples prior to analysis. 

The intensities of all internal standards for instrmmt check stsndards must be between 80 
and 120 percent of the intensities of the internal standards in the initial calibration standard. 

Corrective action 

If the criteria are not met, terminate the analysis, correct the problem, recalibrate, verify the 
new calibration, and re-analyze the affected samples. 

Luuckr Testing Lubo~arories, Inc. 
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4.4 Initial Calibration 

Analyze standard solutions using a minimum of a calibration blank and one standard. The 
calibration curve must be verified by running an Initial Calibration Standard (XV) and 
obtaining agreement within 10% of the expected concentration. 

Criteria and Corrective Action: 

Since a linear regression is not possible when using a two point calibration on the ELAN 
5000, the standard curve is validated by evaluating the ICV and the subsequent CCVs. If the 
corresponding control limits for the ICV and CCV are exceeded, then the sample analysis 
must be discontinued, the cause determined and the instrument recalibrated. All samples 
following the last acceptable ICV, CCV must be reanalyzed.. 

4.5 Initial Calibration Verification 

Immediately after the calibration curve, analyze a standard from a source other than that 
from which the calibration material was obtained. 

Criteria 

The intensities of all internal standards in the samples must be between 30 and 120 percent 
of the intensities of the internal standards in the initial calibration standard. 

Corrective action 

When the intensity of any internal stsndard in the sample fails to fall between the required 
levels, the sample must be diluted fivefold (1+4) and m-analyzed with the addition of 
appropriate amounts of internal standards. This procedure must be repeated until all internal 
standards fall within the prescribed windows. 

Criteria 

The calculated concentration of the ICV should be within 90%-l 10% of the true value. 

Corrective action 

If the ICV criteria are not met, the analysis is terminated. Perform system maintenance and 
recalibrate the instnunent. 

Luucks Testing Laboratories, Inc. 
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4.7 

4.8 Interference Check Solutions A (ICSA) and AB (ICSAB) 

After the analysis of the ICV standard an instrument blank (ICB) is analyzed. The levels of 
target analytes in the ICB should not exceed the contract required detection limit. 

Corrective action 

If the initial ICB contains target analyte levels above the contract required detection lit, 
the system is out of control. The source of contamination must be identified and corrected 
before proceeding with the analysis. 

Continuing Calibration Verification (CCV) and Blank (CCB) 

A continuing calibration verification standard is analyzed after every 10 samples. 
Immediately following the CCV, a blank solution is analyzed. In addition, this standard and 
blank must be the last samples analyzed in the run. 

Criteria 

The CCV must fall within f 10% of the true value. 

The levels oftarget analytes in the CCB should not exceed the contract required detection 
limit. 

Corrective action 

If CCV limits are exceeded, check calculations or perform instrument maintenance. 
Recalibrate and reanalyze. No sample results may be reported that are not bracketed by a 
successful calibration and a CCV which is in control or by preceding and following CCVs 
which are within liits. 

If the initial CCB contains target analyte levels above the contmct required detection limit. 
the system is out of control. The source of comammation must be identified and corrected 
and the affected samples re-analyzed. As with the CCVs, no sample results may be reported 
that are not bracketed by a successful initial and continuing calibration blank which are in 
control or by preceding and following CCBs which are witbin limits. 

Due to the high sensitivity of the ICP-MS technique and instrument developments that have 
occurred since the method was written, the high dissolved solids content of the specified ICS - 

Lads Testing Lxzborotories, Inc. 
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solutions are not recommended by the mantiacturer for modem instruments. ‘lhe ICSA and 
ICSAB solutions are prepared at different concentration levels from method 6020 to avoid 
clogging of the sampler cone orifice and damage to the instrument. Therefore, Al, Ca, Fe, 
Mg, Na, P, K, S, C, and Cl in the ICSA and the ICSAB are at 1110 of the specified levels. 
See Appendix II for ICSA and ICSAB solutions concentrations. 

(ICSA): 

At the beginning and at the end of each nut, an interference check solution A is analyzed. 
This solution contains interfering elements only. All other elements are not present in the 
solution. All elements not present should show a recovery of zero, or f the contract 
required detection limit. 

Corrective Action: 
If the analytes do not recover within the specified control limits, then the system is out of 
control. The problem needs to be identified and corrected prior to beginning another run. 

(ICSAB): 

At the beginning and end of each analytical sequence an ICSAB must be analyzed. Analytes 
must recover between 80-120%. 

Corrective Action: 

If the analytes do not recover within the specified control liits, then the system is out of 
control. The problem needs to be identified and corrected prior to begin&g another 
analysis. 

4.9 Method Blat&s 

Method blanks are used to verify contammation free reagents and apparatus. They are 
prepared with every set of samples prepared at the same time or at least one blank every 20 
samples, which ever is more t?equent. Any analyte response above the CRDL is reported. 
For a method blank to be acceptable for use with the accompanying samples, the 
.oncentration of the blank of any analyte of concern should not be higher than the highest of 
. tither: 

(1)Thereportinglimi~or 
(2) Five percent of the regulatory limit for that analyte, or 
(3) Five percent of the measured concentmtion in the sample. 

Corrective Action: 

Luucks Testing Laborato:ies, Inc. 
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Corrective action may necessitate re-preparation and m-analysis of the sample set. For 
example if an analyte were found in tbe blank but not in any of the associated samples then 
sample group may not require re-analysis. In any case, if r-e-preparation and m-analysis is 
not being undertaken, the analyst must firat discuss the issue with the Quality Control 
Off&r. It is the laboratory’s responsibility to eusure that method interference caused by 
contaminants in acids, solvents, reagents, glassware, and other sample processing hardware 
leading to discrete artifacts and/or elevated baselines in the analytical run be mimmixed. In 
the extreme case of chronic contamination, blanks may have to be analyzed from each stage 
of the sample processing to determine the contamination source so it can be eliited. In 
all cases where blank contamination exceeds the control knit, a narrative comment must be 
made which documents the corrective actions taken. 

4.10 Laboratory Control Sample 

The LCS is made from an independent source of the same matrix (soil or water) and is 
carried through the entire digestion procedure. An LCS is performed with each digestion 
batch. At a minimum, LCSW(water) control limits are 80% to 120%. 

LCSS(soi1) control limits are supplied by the manufacturer. LCSS control liits are not 
derived by the laboratory due to the small number of data points available from each lot of 
certified material. 

Corrective Action 

If the LCS is not within the required control limits, a redigestion will occur for the affected 
aualytes. 

4.11 Matrix Spike 

A sample is chosen at random from the samples to be analyzed, and an aliquot of spiking 
solution is added to this sample prior to preparation The analyst should attempt to avoid 
selecting samples which are identified by the client as blanks. As the purpose of the matrix 
spike is to test the system under “typical’ conditmns, tbe analyst may also avoid selecting 
the most difficult sample of the batch for spiking. The minimum frequency for MS analysis 
is 1 each per 20 samples per matrix. This will be best accomplished by running one with 
every batch for many analyses. This matrix spike sample is used to evaluate the matrix 
effect of the sample upon recovery of the analytes. The recovery of spike analytes is 
calculated as follows: 

- 
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recovery,X=(=-$)*lOO - 
where: 

SS = concentration in spiked sample 
S = native concentration in unspiked sample 
SA = spike added, the amount of spiking material actually added calculated on the 
sample basis. 

For ICPIMS, control limits for spike recoveries will be 75-125% unless the sample result is 
greater than 4 times the spike concentration or unless otherwise specified in the project 
specific QAPP. In-house control limits are based on historical performance. 
The recovery criteria are detailed in the QC Database. QC-DB and will change from time to 
time. 

Corrective Action: 

Samples with spike recoveries outside control liits will be reviewed for possible corrective 
action. Corrective action will first involve recalculation, followed by possible re- 
preparation, and/or reanalysis. This process should also look at the recovery of matrix 
spiking compounds from the SRM and/or blank spike analysis. In all cases a narrative 
explanation of the condition is required to detail the corrective actions taken. Data reported 
in validatable packages will be flagged with an “N” indicating the out-of-control event. 

4.12 Post-Digestion Spike 

A post digestion spike is also performed to a portion of a prepared sample. The minimum 
frequency for MS analysis is 1 each per 20 samples per matrix, control liits for post-spike 
recoveries will be 75-125% 

Samples with post-spike recoveries outside control limits will be diluted and re-analyzed to 
compensate for matrix effects. The results must agree to within loo/o of the original 
measured concentrations. A standard-addition technique may also be used to compensate 
for matrix effects. 

4.13 Matrix Spike Duplicate/Sample Duplicate 

Method QC consists of MS/MSD. A duplicate maybe- be performed instead of a MSD. 
Qther types of QC can performed at the client’s request. 

Lnuch Testing Loboratories, Inc. 
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Criteria 

At least one matrix spike duplicate sample per 20 samples per matrix is required when 
matrix spikes are being performed. RPD values are calculated in a manner similar to 
MS/MSD RPDs: 

RpD = Iss-ss4 *loo 
(SS + SSD)/2 

where: 
SS = concentration in spiked sample 
SSD = concentration in matrix spiked duplicate sample 

For sample concentrations greater than 5 times the CRDL, control limits for RPD of 
duplicates will be &20% unless otherwise specified in the project specific QAPP. For 
sample concentrations less than 5 times the CRDL, control limits for the difference will be f 
the CRDL. In-house control limits are based on historical performance. The RPD control 
limits are detailed in the current QC Database QC-DB and will change from time to time. 

Corrective Action: 

If a trend in out of control RPD values is observed, the methods used must be examined to 
determine the source of variance. Once this source is identified, the method must be changed 
so that samples can be analyzed with a predictable reproducibility. Generally, if recoveries 
are in control and no analyte of interest was detected in any of the samples, no immediate 
action will be taken on that sample set. If integrity of reported sample values is in doubt, re- 
analysis may be called for. Corrective actions should be discussed with the Quality Control 
Officer. In a validatable package, data associated with an out-of-control RPD will be 
flagged with an “*“. 

4.14 Serial Dilution 

A five-fold dilution is performed on the QC sample in each analytical batch. The difference 
between the initial value and the serial dilution should agree within 10%. If the difference is 
greater than 10% on analytes that exhibit a level 50 times greater than ihe IDL, then results 
for those anaIytes will be flagged with an “E”. 

Corrective Action: 

No corrective is necessary other than appropriately flagging the data. - 
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5. Procedure 

5.1 Instrumental Conditions 

l Refer to manufacture’s instruction for specific operating procedures. Allow at least 30 
minutes for the instrument to stabilize before initiating any analysis. 

. Conduct mass calibration and resolution checks in the mass regions of interest. The mass 
calibration and resol~on parameters are required criteria which must be met prior to any 
sample being analyzed The monitored masses of Mg, Rh, and Pb must meet the 
following criteria: 

Element RSD for replicate (minimun~ Mass, amu Resolution @I 10 % 
of four) integrations. peak height, amu 

Mg < 5% 23.90-24.10 co.9 
Rh < 5% 102.80-l 03.00 co.9 
Pb c 5% 207.90-208.10 co.9 

5.2 Analytical Operation 

. Calibrate the instrument, using a calibration blank and a standard. Refer to Appendii I 
for tbe applied levels of concentration. 

. All masses which could affect data quality are monitored to determine potential effects 
from matrix components on the analy-tes of interest, 

l Atter the calibration has been established, an ICV solution is analyzed to verity the 
validity of the curve. Measurements for the analytes of interest must be at fl&?? of the 
true value. A m-calibration and re-analysis is required for any analyte which falls outside 
the control limit. 

l Analyze the interference check samples .(ICSA and ICSAB) prior to and after the analysis 
of samples 

l Analyze a CCV and a CCB once every 10 analytical samples. 

l Dilute samples that exceed the established linear range of the instn~nent. 
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6. Reoorts 

6.1 Data Packet Organization 

. See the SOP metals validation for a check list detailing data packet organization 

. If requested, all analysis performed under SW 846 guidelines the data can be reported 
via CLP SOW 3190 forms. 

. Data packages will be produced via Bnviroforms. Analyte levels that are less than the 
MDL will be reported as the SDL followed by a “U”. Analytc levels that fall between 
the MDL and the reporting lit will be flagged with a “B”. Analyte levels greater than 
or equal to the reporting limit PQL will be reported without a flag. 

CODE Defmition 

u The analyte of interest was not detected, to the limit of detection indicated. 00 
B The analyte of interest was detected between the MDL and the reporting + 

lit. 
N The spike recovery exceeded the control limits. + 
z The duplicates exceeded the RPD control limit or their difference exceeded 0 

the reporting limit. 
E The Serial Dilution did not agree within 10%. 0 
S The analyte concentration was determined by MSA. 0 

-1 

l Used in all reports. 
* Used in data validatable packages. 

6.2 References: 

T st ads for Bv&atina Solid Waste> SW-846, Method 6020, Revision 0, September 1994 e Meth 
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Appendix I 

Standard Solutions 
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Elements Mass STQ pglL 
Be 9 50 
Na 23 500 
Mg 26 500 
AI 27 400 
K 39 500 
Ca 44 500 
V 51 100 
Cr 52 100 

Mn 55 150 
Fe 54,57 200 
co 59 100 
Ni 60 400 
CU 63,65 50 
Zn 66 200 
As 75 100 
Se 82 200 

c & I 107 I 100 
“> 11, rn I 
& 107 100 
Cd 
LO 

111 
111 

50 
Sb Sb 121 121 ;;I 60 
Ba Ba 137 137 400 400 
II l-l 205 205 100 100 
Pb 208 50 
Li 7 200 

The STD is made by diluting 10.0 IIIL of the ICP/MS stock standard to a 100 mL, finaI volume. 

- 
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The ICP/MS stack standard which consists ot- 
Replaces: Rev. 3.0 

100 pL ICAL- 
1000 pL ICAL- 
200 pL ICAL- 
1000 pL ICAL- 
100 pL ICAL- 
250 pL 1000 U ppm 
200 pL 1OOOppmB 
200 pL 1000 MO ppm 
200 pL 1OOOppmLi 
200 pL 1OOOppmSn 
40 l.lL 1000 Be ppm 
150 pL 1000 Se ppm 

Note:50~Lof20ppmSc45,10ppmIn115and10ppmBi209isaddedtoa10mLaliquotof 
standard. 

-/ 
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Appendix II 

ICSA and ICSAB Solutions 

- 
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Appendii III 

QC Summary Table 
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Laucks Testing Laboratories 
Method SW 846 6020 QA Requirements and Corrective Actions 

QA Element Method Criterion Laucks Criterion Frequency 

MaSS must be performed Mg 23.90-24.10 Beginning 
Calibration in mass regions of Rh 102.80-103.00 of each 
Check interest and be Pb 207.90-208.10 analysis. 

within *o. 1 amu of 
the actual value. 

Resolution < 0.9 amu full < 0.9 amu ml1 Beginning 
Check width at 10% peak width at 10% peak of each 

height height analysis. 
Initial Blank and at least Blank and one Beginning 
Calibration one standard standard of each 

Initial 1 *lo% of true ~flO%oftNe 
1 analysis 
1 Immediately 

I Calibration value. Made I?om value. Made from following 
Verification an independent an independent calibration. 

source. source.. 
Initial Values must be Values must be Immediately 
Calibration i 3x the IDL for c CRDL following 
Blank each element. ICV. 
Contimiine * 10% true value. f 10% true value. Every 10 
Calibration 

I 
Analyte levels are 

VeriIication at the mid-range of 
the calibrationY 

Contimiing Values must be Values must be- Immediately 
Calibration < 3 times the IDL < CRDL following 
Blank for each element. ccv. 
-&hod < CRDL or ~5% of < CRDL or 6% of One/batch 

I :31ank regulatory limit or regulatory lit or 
anv SamDIe anv samde 

1 FORM 14. 
Recalibrate and I Form 2. in the 

Recalibrate, Form3, in the 
reverify, and raw data 
rerun the ICB. 
Recalibrate and Form 2, in the 
rerun affected raw data 
samples. 

Recalibrate and Form 3, in the 
rerunaffected raWdata 

samples. 
Redigest Form3,inthe 
samples lTtWd&I. 
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ntemal 
itandards 

;erial 

)uplicate, 
i/o Difference 

tiatrix Spike 
Zecovery 

?ost- 
Xgestion 
spike 
hboratory 
3ontrol 
lample 

CSA and 
!CSAB 

Method Criterion Laucks Criterion 

1 .Samples: 30 % - 1. Samples 30 % - 
120%oftheinitial 12O%ofthe initial 
calibration calibration blank. 
staudard 2. Imtrument 
2. Insttument Check Standards: 
Check Standards: 80 -120 of the 
80 -120 of the initial calibration 
initial calibration blank. 
standard. 
within*lO%ofthe lwithinflO% ofthe 
original value if 

I 
original value if 

the malyte cont. is the analyte cont. is 
> 100 x-the IDL. > 100 x-the IDL. 
f 20% for analvte If 20% or current 
values greater than QC database 
100 times the IDL. criteria. 

75-125% or 
current QC 
database criteria. 

75%-125% 75%-125% 

One/batch no LCSW: 800/o-120% 
acceptance criteria LCSS: 

Manufacturer 
1 specs. 

*20% true value of ) l 20% true value of 
aualytes, or 
f the CRDL. 

analytes, or 
f the CRDL. 

Frequency 

l.All 
WIllpIeS 

2. All 

check 
Standards 

2. recalibrate, 
reanalyze the 
affected 
samples. 

One/batch Flag data with 
an “E”. 

5%orper 
batch 

reanalyze 
digestates, if 
still fail, consult 

5%orper 
batch 

QCO 
Consult QCO 

5% or per 
batch 

One/batch 

dilute and re- 
analyze or MSA 

Redigest 
samples. 

Beginning KL%3ldYZC 
and end of affected 
run samples 
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Comcetive 

Action 
1. dilute and 
FSUdyZe. 

In the raw data. 

Form 9,.in the 
raw data 

Form 6, in raw 
data, or 
database report 

Form 5A, in 
rawdata, -- 
database r+vn 
Form 5B, in the 
raw data 

Form 7, in raw 
data, or 
databaseIt?pli 

Form 4, or in 
raw data. 
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Appendix IV 

Flow Chart 
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Appendii V 

Routine RepoHhig Limits 
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SW 846 6020 Reporting Limits 

Reporting limits i : approximately 2-10 times the instrumental MDL. The MDL is based on 
samples prepared sing SW 846 3015. Values actually reported may be less than the routine 
reporting limits b above our method detection limit. 

-  

. s 
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1.1. Method Description 
Retention time windows are crucial to the identification of target compounds. 
Absolute retention times are used for compound identification in all GC. HPLC. and 
ion chromatographic determinations. Retention time windows are established to 
compensate for minor shifts in absolute retention times as a result of normal 
chromatographic variability. 

The width of the retention time windows should be such that the occurrence of both 
false positives and false negatives is minimized. Retention time windows that are too 
narrow can result in false negatives or may cause unnecessary reanalysis of sample 
extracts when surrogate or matrix spike compounds camrot be correctly identified. 
Conversely, retention time windows that are too wide may result in false positive 
results that cannot be confirmed by secondary column analysis, or other methods. 

This procedure describes the methodology used to establish retention time windows 
for chromatographic methods. It is based on the practice outlined in SW846, Method 
8000. In general terms. standards are analyzed over a time period of no less than 72 
hours. Injections made over a period of less than 72 hours may result in retention time 
windows that are unrealistically small. 

The measured retention times of the standards are tabulated and a statistical measure 
of retention time stability is computed. This measure is then used to set the retention 
time window half-width used for analyte identification. 

In general, a retention time window study is performed during method validation. The 
retention time windows thus determined are subsequently used for analyte 
identification during sample analysis. This method is intended to apply to all 
chromatographic methods performed at Laucks that do not employ a mass 
spectrometer as the detector: gas chromatography, HPLC, and ion chromatography. 

2.1. RTW (Retention Time Window) 
The width, in minutes, of the retention time window half width. The retention time 
window for identification is 2RTW. 

3.1. Equipment 
3.1.1. Chromatographic system 
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The same system that will be used for the analysis of samples or sample extracts. 
Ensure that the chromatographic system is operating reliably and that conditions have 
been optimized for the target analytes and surrogate compounds to be determined in 
the method. 

3.2. Standards 
Calibration standards required by the method. 

e 

4.1. Safety precautions 
4.1 .l. Standards, samples, and samplesolutions 

Handle as if they are hazardous substances. 

4.1.2. Instrument operation 

Refer to the instrument manufacturer’s manual for routine instrument precautions. 

Routine precautions include an awareness of the moving parts on the instrument 
you’re using. These parts are often charged with power from an electrical component - 
or with high pressure gas and have the potential to do harm if not used properly. I 

4.1.3. Electrical shock 

All instnmxnts present the possibility of electrical shock. The operator should take all 
precautions including ensuring that all instruments are operated with fully grounded 
power outlets, turning off the instrument and disconnecting the instrument from the 
electrical power supply before working on any electrical components, etc. 

4.2. Waste disposal 
4.2.1. All waste disposal preCautions and procedures will be detailed in the appropriate 

analysis SOP. 

4.2.2. Waste segregation and disposal from the point of collection is further covered in 
the appropriate Laucks SOP. 

5,Calibrntian 
5.1. Calibration 

Calibrate the instrument as described in the analysis SOP. Before establishing 
windows, make sure that the chromatographic system is operating under optimal 
conditions. 

* 1 
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6.1. Data collection 
For the data collected over the course of at least one analytical sequence no less than 
72 hours long, tabulate the analyte retention times for all method target analpes and 
surrogate compounds from all standards analyzed. 

Note 1 
A single analytical sequence is the minimum requirement. In most cases it is advisable 
to collect data over additional sequences in order to capture a data set of retention 
times which more closely models real world operating conditions. 

To mimic real world operating conditions the standards must bracket sample extracts 
just as in a normal sample analysis sequence. Collect data for a minimum of 3 
standards in each sequence. For multi-response analytes such as Aroclors. select the 
same peaks which will be used for compound identification. 

Record the retention time for each single component target analyte, surrogate spiking 
compound, and multi-component representative peak to 3 decimal places. 

6.2. Calculations 
Compute the mean and standard deviation of the measured retention times for each 
compound using the following equations. 

6.2.1. Mean 

6.2.2. Standard deviation 

d 
2 6, - ;) 

SD = ,=I 
n-l 

where 
r,=measured retention time 
i =average retention time 
n=number of measurements 
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6.2.3. Retention time window 

6.2.4. Frequency of RTW determination 

This study must be repeated whenever there is a major change to the method such as a 
new column, a new instrument temperature program, a new gradient program, major 
instrument overhaul, etc. It is desirable that multiple instrtmrents running the same 
method have identical RTWs, However, this must be verified experimentally. 

6.25. Constraints on the experimental determination of RTWs 

6.2.5.1. RTW too small 

In spite of the effort to mimic real world operating conditions by performing this study 
using a real analytical sequence, the RTWs may be unrealistically small, even 0.000 
minutes. to the limits of the chromatography system. In that case use one of the 
following methodologies to administratively set the RTWs. When applying one of the 
administrative methodologies, the analyst’s judgment weighs heavily. The desired 

- result is that the RTWs be set such that the window half-width is sufftcient to ensure 
that the chance for both false negatives and false positives is minimized. 

6.2.5.1.1. Method 1 

Collect additional data and re-compute the RTWs. 

Note: 

Collecting data over more than one 72-hour analytical sequence should preclude a 
necessity to use Method 1. 

6.2.5.1.2.Method 2 

Set the RTW using the following guidelines. 

I Run Type RTW half-width, minutes 1 

1 

Narrow bore, megabore 0.03 
capillary 

HPLC 0.15 for analytes with RT to 15 min. 0.20 
thereafter (see following notes) 

Ion chromatography 0.15 for analytes with RT to 15 mm, 0.20 
thereafter (see followinn notes) 

Lauds Testing Laboratories, Inc. 
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Notes: 

In the determination of pesticides/PCBs using CLP methodology, the RTWs are fixed 
in the Statement of Work. This methodology will not apply to pesticides/PCBs 
determined using the CLP SOW. 

The default retention time window half-width (0.03 minutes) that is called out in SW- 
846 is unrealistically small for HPLC determinations. The numbers listed in the table 
above are based on Laucks experience with these methods. In most cases, there will be 
sufficient retention time variation for HPLC analytes that this option will not be 
necessary. 

This method is also implemented for ion chromatography. Ion chromatography is not 
addressed in SW-846, method 8000. 

6.2.5.2. RTW too large 

IF. in the analyst’s judgment, the compound RTW is too large THEN compute a 
pooled standard deviation using the following equation. Using this pooled estimate, re- 
compute the RTW as ti times the pooled estimate. 

k=krh set 
s: =variance of krh set 
nk =replicates in kfh sef 

7.1. Setting the RTW for each analytical sequence 
The analytical method for each SOP covers this in more detail, but the general 
methodology is as follows. After the analysis of either the initial multi-point 
calibration standards or the analysis of the initial calibration verification standard, the 
RTWs for analyte identification in that analytical sequence are reset using the 
retention times of the mid-point calibration standard as the center of the window. 

7.2. Analyst discretion in analyte identification 
Irrespective of the RTW established for analyte identification, the judgment of the 
analyst weighs heavily in the interpmtation of chromatograms. Sample-specific effects 
can alter the observed retention times of target analpes in sample extracts. In such 

Lauch Testing Laboratories, Inc. 
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cases, it is acceptable for the analyst to determine that the target analytes are outside 
the established RTWs. 

Some techniques that are ied for such identifications are retention time ratios of 
target analytes to surrogate compounds, observation of retention times of target 
analytes in MSklSD samples, or re-analysis of sample extracts after spiking the 
extract with target analytes and observing an increase in peak response. Whatever 
methodology is used must be completely documented in narrative comments for the 
sample set. 

1.3. Corrective actions 
The surrogate compounds added to each sample, blank, QC sample, and calibration 
standards are used to monitor retention time shifts. IF a surrogate compound’s 
retention time falls outside the expected RTW THEN the analyst must determine the 
cause and correct the problem before proceeding with further determinations. 

Note 

In some cases sample-specific matrix effects may result in uncorrectable retention time 
shifts of surrogate compounds. These effects must be documented on a sample by 
sample basis and the corrective action used for compound identification documented. 

The retention times for all target analytes in continuing calibration standards must fall 
within the established windows. IF retention times drift outside the established 
windows THEN perform instrument maintenance, analyze a new initial calibration 
verification standard, and reset the RTW centers. 

8.1. original data 
The appropriate analytical department will retain the original files of all RTW studies. 

8.2. Working copies 
Summarized, tabulated retention time window results will be maintained in the 
appropriate chromatography laboratory, on an instrument specific basis. On a project 
specific basis and by request only, these summarized, tabulated RTW results will be 
provided in the case narrative report. 

In addition, these retention ,tie window study summaries will be signed off by the 
department manager and the summary report scanned and stored in LaserFiche. 

-1 
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1. Introduction and Scope 

1.1 MethcdDesctiption 

1.1.1 ThisSOP~~~procedunsandspecificationsforinstnrmentalanalysisofvarious 
orgauochlorine pesticidea and polycblokated biphenyla (PCBs) in water and soil following 
SW846 Methods 8081A and 8082. Analysis is perfbrmed by gas chmmatography using a 
single injection port and splitting into dual OC columns with electmn-cqture detectors. 
This system provides qwmtitation and confirmation of pesticides and Aroclors (PCBs) tiy 
a singlFinjcction. The followiug table lists the compounds that may be determkeaby these 
methods. Additional compounds, listed iu Method SOSlA, may also be determined 

_. 
I SWSOSlA ROUTR- - - IE coMPouNDs 

8q.f~-u~~b 

delta-BHC 
Hepta&lOr 
Heptachlor epoxide 
Dieldrin 
Endrin- 
4,4’-DDD 
4,4’-DDT 
Endrin akhyde 
alpha-Chlordane 

beta-BHC 
gamma-BHC (Liie) 
Aldrin 

:EUd0SUIfiUl1 

4,4’-DDE 
Bndosulfan 11 
Endosulfan sulfate 
Methoxychior 
Endiinketone 
gamma-&loxdane 

Toxaphene I 
SWSOSlA OPTIONAL COMF’OUNDS 

l *Chlordane (not otherwise specified) 1 Isodlin 
Simazine 1 Atrazine 

2 **When chlordane is requested, a technical cblordane moltic0mponent stank is analyzed 
and nqonse factors are calculated for 3-5 major peaks (mcIuding the alpha- and gamma- 
isomers). Ifthese peaks are present in the sample at similar ratios to those found in the 
technical ehlordane standard, an yerage concentration is calculated from the peaks chosen 
for calibration. If the peeks are present in the sample at dissimilar ratios to those found in 
the technical chlordane r@ndan& a calibration factor will be calculated for the standard 
based upon the sum of the responses for each of the peaks and the sample concentration will 
becalculated~onthesumofthcsamepeaksinthesample. 

‘or-1016 
or-1232 

\ Aroclor-1248 

SW8082 coMPouNDs 
Arodor-1221 
Aroclor-1242 
Aroclor-1254 

LnucksTestingLabomtories,Im. 
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1 Aroclor-1260 I I 

1.12 Method Deviations: The anslyte list is based on a combination of Method 808 1A Ad 
8082 analytes. Additional aualytes are only added ifrequested by the client(s). 

1.1.3 Thismahodisrrstrictcdtouseby,or~thesupervisionofanalystsocpcricncedin~ 
use of gas chromatography and io the in-on of chromatogmms. E.ach analyst 
perfoming this method most have demonstrated the abiity to perform the described - i 
cmhic aualysis and/or data depetab ‘on. 

1 .1.4 In some instances, samples being analyzed for PCBs will require sulfiaic acid cleanup. In . 
instances where samples are being snalyzed for both pesticides and PCBs, an aliqwt is 
qarated prior to the sulfmic acid cleanup step, and is analyzed for pesticides only, The 1 
sepamiou of aliquots prior to this cleanup will prevent the poteatial loss of target pesticide i 
compounds. 

1.2 Sample Collection, Sample Storage, Holding Ties 

1.2.1 Samples are normally collected in glass contaiuers with Teflon-lined caps. All samples 
a&l sample extmcts are stored at 4°Cf20C. Water samples most be exkxted witbin 7 days 
of sample collection soil samples within 14 days of sample collection. All extmcts most kc 
analyzed with 40 days of sample prepwtion. 

13 Definition of Terms 

1.3.1 Thissection&~tamsandacronymsasthcy~usedinthisSOP. Othertenns,such 
asMSlMSDormahodblank,~notdcfinedhcrrsinceitisassrrmedthattheuserofthis 
SOP already undemtands their more general meaning. 

: BatchIdentkr A manbcr given to each pr+ration or analysis group which 
uniquely identities tbat batch Tbis number is generally the bla& 
IDforpzpamtionbatcbesandeitherasequencenumberfor 
orgauicanalysesorarlallalysisnumberwhicllissimilartothe 
blank ID, only preceded by an “A” mther than a “B” for inorganic 
batches. TheprepadonbatchIDssrediscussedinother 
documeatation, 

LUIAC~ Testing Laboratories, Inc. 
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with laboratories to provide laboratory services. The term has .- come to mean a much broader set of methods and deliverables. In 
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A background ke matxix (DIW for watex, &an sand for 
soWsedbnents) to which known amounts of target analytes and 
smqatesareaddedeachtimesampleextmctsareprqared. 
Bkinkspikesare~uiredonall HAzwmPandNFEscwork. 
InthtcontadofthisSOP,ab~spikeisthcsameasaQC 

.checkstaadsrd. see&oQcch&standad 

CCV tZontintig caIiion veritioation. This is the same acronym 
iii . usedintheCLPprogmm. Thisisastdardanalyzedatsome ’ 

prescriifrrqumcyduIingtheanalysissequencetovaifythat 
the instmment has remained in calibration. 

CF calibraton~r. Themtio ofanalytekstnlmentre.spons#to 
nanopmsinjected. Thistermisdefinedinth~samewayinboth 
the CLP contract and SW 846. 

DIW Deionized water. Lab reagent water. Organic&eewater. Since 
-thesystemsuscdtoprovideDIWatLaudrsallcontaincarbon 
polishing tlla they are capable of providing organic&e water 
foruseinmethodbhmksandblaukspikes. 

=mK ~blank. Thistermisborrowed~mCL.P. Blank 
solvent containiq the method sun-agates is injected into the 
irmmznt to monitor for cany over betwzen sample extract 
injectiotk. 

Icv Initial calibration verification. It is a stand& which is injected at 
thcstartofcachQCpaiodtbatiscom~totheinitialmulti- 
point caliion to determine whether the instrument is still in 
calibration. 

IDL Instrument detection knit. The lowest concentmtion of a target 
analyte that will yield a rignal~oise ratio of at least 3x. Used as a 

starting point for selecting MDL study spiking levels. 

Lauds Testing Laboratories, Inc. 
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MDL 

MDLstandard 

iiS 

PQL or Repordng Limit 

QC check standad 

’ RSDorD/oRSD 

RT, Retention time 

RT window 

Metbod detection limit The lowest concentration in a sample 
~chwillyieldapositiveresultthatisgreatcrthanzm,ata 
known level of confidence. MDLs are empirically determined by 
Lallcks. 

Methoddetectionlimistaudard. Astaadardesothatthe 
eo~~~ofthetargctanalytesarrinthcraageoflxto4x 
tbe empirically de&mined MDLs on an extraddigesl basis. This’ 
sta&rdisusedtoveri~tbattheinstrumentiscapableof 
detedng tbe target analytes on an ongoing be& 

Ptackal Qumtitation Limit or Repoxting Limit- The value<wd 
when reporhg a non-detect It may be adminitively, 
empbically or coely set. 

Qualitycontrolcheckstsndard. ReZerredtointhisSOPasablank 
spike. A QC check standard is a requirement of SW 846 method 
8ooOandisusedtodeterminewhethatheaaalyticalsystcmisin 
control ifhB/MSD recoveries sre out of control. See also blank 
spike. 

Quality control period. An aualysis sequence initiated by the 
analysis of one or more standards, followed by sample 
extmctddigests, and terminated with a standard analysis. A QC 
petiod can be open-ended chronologically, but calibration 
verification must be documented using the procedures in tbis SOP. 

Relative standard deviation or paant relative standard deviati& 
The ratio of tbe staodard deviation of a set of values to the mean of 
the set of values expres& as a percentage. A measure of the 
simihri@ of the values one to auother. 

The time (in minutes) at which a target aoalyte dotes from a 
chromatography column. 

Retention time window. The +/- value which is applied to the ICV 
to establish the time range used to make tentative compound 
identifications. 

Lauds Testing Laboratories, Inc. 
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seq uenct A set of sample tx&xts/digesk and standard solutions introduced 
into an instrument in a chmnologicaUy continuous group. See also 
wpcriod 

SRM 

8: : 

StandaxlRefaenceMaterial-Atiwntain&lmown 
quantities oftarget aualytes in ahomogentous matrix which 
appmximatts the matrix of tht samples being analyzed. It is used 
toestablisilthatthtanalylkalpmcessisiucontrol. 

- . 

2. Equipment List and Standards . 

2.1 chromatogmphic system :. . 
2.1.1 This analysis requires a gas chromatograph with a programmable overi, heated inj&on 

port, dual electron-capture detectors, autosampler and au electronic data-acquisition system. 
Equipment list: 
Gas chmmatograph (Hewlett-Packard 5890 / 589OA) 
Autosampler (Hewlett-Packard 7673A) 
2’ilectron~ detectors (Hewlet-Packard) 
2 capillary chromatographic columns of dkimilar phase (J&W DB5 and DB608,3Om x 
0.53mm megabort, or equivalents). 
Htlium car& gas 
5% mtthan&S% argon dettctor make-up gas 

2.2 standards 

22.1 cammercially prrpared, ded @ck .¶anda& are used to prepare working soluGms for 
allsurmgates,calibrationmixes,andspikemixes. The2calibrationmixes(INDAand _ 

z INDB) contain all of the individual pesticide analytes. Tht spike mix contains 6 
mpmstn@ve individual ptsticidts. These am ordtrtd from Rest& Suptlco or an 
tquivalent supplier. Stock standa& must be replaced by the manuktunxs txpilation Mt. 

2.2.2 Calibration standards are prtpakd at 5 difTe3tnt concentration levels by dilution of the 
stockstamkdswithhexant. HighlevelINDAaudlNDBmixhnesaremadeat16times 
the PQL umctntmtion. The lower levels 8n diluted by fkctors of 2,4,8 and 16. They 
mustbe~lacedafta6monthsorbytheucpkationdatcofthe~thcymremade 
h% whichevtr is earlier. 

2.2.3 Multicomponent analyte calibration standa& (Amclors, chlordant, Toxaphene), with the 
txixption of Aroclors 1016 and 1260, are pqared at one concentxation level, by dilution of 
commercially-purchased stock solutions in hexane. Standards of the Aroclors 10 16 and 
126Oartcombmedinamixture and prepad at five concent&on levels. These must be 

Low& Testing Luboratories, Inc. 
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replaced after 6 months or by the expiration date of the matetkl they were made kn, 
whichever is earlier. 

2.2.4 A breakdown evaluation (JZVAL) mix is pxpared fiom dilution of stocks of 4,4’-DDT and 
et&in with hexaue. 

2.2.5 A surrogate mix is preps& fium neat materkk and contaias 2,4,5,6-kt~achlo 
xykne (TCMX) and decachlombiphenyl (DCB). These staudards are made iu hexaue and 
added to all stsndard mixes (befke dilution if applicable). - -. fS. 

2.2.6’ Ref& to SOP LTL-1013 (Pqamtion, Storage, ShelfLiie and Traccabiity Documentation 
of Standards and Reference Materials) for detailed ktructions on standa& ptqwation and r _ storage. 

21.7 Appendix I details the compounds and concentrations contained in all solutions. 
. 

* I 

3. Safety prcxmtiona and Wute DbposaJ 

3.1 Routine Safety Precautions 

3.1.1 Austandardsandsample~shouldbehandledasifthcycontainhazardous 
substances. 

3.1.2 Refer to the instrument man&chmx’s manusl for routine instrument precautions. 

3.1.3 Routine precautions include an awareness of the moving parts on the instrument you”re 
using. These parts am oilen charged with power fiorn an electrical component or with high 
presslnegasandhanthepotmtialtodo~ifnotusedpropcrly. 

3.1.4 Elect&al shock - All instroments present the possibility of electrical shock. The operator 
sbouldEakeallpncaYtionsinciradiagarsuringthatall~arropaatedwithllly - 

: gmtmded power outlets, turning off the ituttument and disconnecting the iustmment Corn 
the electtical power supply before working on any elect&al componen& etc. 

3.1.5 The electron-capture detectors & in this analysis contain a mdioactive source and 
should not he opened or otherkse tampered with. 

3.2 Wastedisposal 

3.2.1 Solvent wastes generated in using this procedure (expired standards, old sample exh’ac& 
rides, etc.) should be emptied into the solvent waste container in the fume hood. 

3.2.2 Waste segregation end disposal from the point of collection is further covered in the 
Lauclcs SOP on Waste won and Disposal. 

Lmck Testing Luborototies, Inc. 
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4. Calibration and Qua&y Control 

4.1 QA Requirements aud Corrective Action 

4.1.1 Detailed in the following sections am applicable QA requirements aud subsequent 
comctivcactioastobeappliedtothisadysis. Asummaryoftheserequirementscanbe 
found in Appendix IV. 

4.2 Method Detection Limit Study 
\ 

.4.2.r Prior’thhe aaalysis of any samples, it is necesry to establish method detection i&its. 
ThispmcedunisfullydescribediatheLauckssOPoaMDLs,locahdinthcSOPmanual. 
Briefly, it involves the analysis of 7 replicate samples spiked at a concentration near the f _. 
mticipatcd method detection limit A Student’s T-test is then applied to these measured 
valuestoc&lktethcMDL. 

; 

i 
4.3 Method Validation 

4.3.1 Prior to the amlysis of any samples, it is necessary to validate the me&d. A method 
validation study is performed in a similar manner to an h4DL study with the exception that 
a-miaimmn of 4 replicates are required end the concentmtion levels are typically high-. 

4.3.2 The precision of spike recoveries must meet or exceed the criteria tabulated iu SW 846. 

4.4 Retention Tii Windows 

-. 

4.4.1 Retention time window studies are conducted following the Laucks SOP on Establishing 
RTWs and the pnxedme detailed in SW 846, Method 8OOOB, which defines a window for 
each single aad multi- coaqmneat saalyte based on the retention times taken i%om three 
stmdard iqjections over a 72 hour period. 

= 4.4.2 The reteation time window half-width is set at 3 &es the above calculated s&lard 
deviatioa. This operation must be rqeated whaever major eq+nent changes are made, 
whenever the chromatogrsphic method is significautly modi%& or whenever a column is 
@a-f. 

4.4.3 The calculated retention time window halfwidths are typically umwlktic values. 
Therefore RT windows have heen admk&mGvely set at the values listed in OLMO3.1 for 
megabore analyses (see table below) and at ztO.03 for capillary analyses. These values are 
typi.qlly wider than 3 times the standard deviatioa as determined above, but are more . 
ICdiStiC. 

Laucks Testing Laboraories, Inc. 
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&!!!!YE 
alpha-BHC 
beta-BHC 
~gw-Lindanc) 

Heptachlor 
AldIin 
alpba-Chlordane 
.pm=aord=e 
Heptachlor epoxide 
Dielti 
Endrin 
En&in aldehyde 
Endrin ketone 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
ElldosulfanI 

- EndosulhII 
Eud0sulfs.u slate 
Mexhoxyxhlor 
Tetmchloro-m-xylene 
Decacblorobiphenyl 
IsQdrin 
Aroclors 
Toxaphene 
Chlordane 

L 

_-- --._ 
33.05 
33.05 
33.05 
50.05 
fCO.05 
50.05 
M.07 
M.07 
da.07 
fo.07 
da.07 
a07 
50.07 
M.07 
50.07 
da.07 
io.07 
HI.07 
ko.07 
M-07 
ko.07 
fo.10 
a07 
M.07 
a.07 
k0.p 

CapiIhry 
5.03 
5x03 
5.03 
50.03 
50.03 
9.03 
50.03 
5.03 
$03 
503 
50.03 
5.03 
50.03 
5.03 
5.03 
9.03 
+0.03 
5.03 
$03 
+0.03 
5.03 
+0.03 
50.03 
9.03 
5.03 
$03 

4.5 Bmaluiown Evaluation (only requked when auaiy7@ for pesticides) 

4.5.1 Atthebegianingofeachanalysisstquenceanevaluetion(EVAL)mixmust~be 
analyzed. This is a mid-level skmdard contairhg 4,4’-DDT aud endrh, and is examined for 
the breakdown products of these aualytes (4,4’-DDD, 4,4’-DDE, em-kin aldehyde, eadrin 
ketone)whichindicatetheneedforGCsystemmaintemnce. Thepercentbreakdownmest 
be less thau 15% for both Bad& and 4,4’-DDT. 

4.6 hit&l Multi-Point Calibmtion for Pesticides aad PCBs 

4.6.1 Aaalyze single component pesticide stawhrd solations using at least 5 difFereat 
concentration levels. The lowest contention should be at a conceatmtion near, but 
above, the method reporting limit or PQL. The highest cqncentration should de&e the 

Laucks Testing Laboratories, Inc. 
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- 

appcr asable working range of the dctaztor. Inject the standard solutions fkom the lowest 
collwntlation to the highest. This step cm be oalitted ifaoal& fix PCBS oaly. 

4.6.2 Analyze multi-component pesticide and PCB standard solutions at oae coaceakation level, 
with~exccptioaofthcAroclor1016/1260mixedstandard. ThisstzwkdshouIdbc 
~~at5di&rentconcmtrationlevels.‘Ihisstep~bto~if~~for 
pesticides only. 

4.7 Extemsl Standard Calibratioa 

mzz =wnse 
ng injected 

4.7.3 The calcalatcd CFs arc tabulated aad the %RSD calculated. lkrc err no compotmd- 
s@cific critek All %RSDs must be within 20% for each aaalyte or averaged across all 
snalytcs in the calibratioa staadard mix. 

4.7.4 A set of three to five major peaks is selected for each multicoapoaent analyte. These 
should be cham&&ic of the multicomponeat analytc in question. Retention time 
windows and caliioa &tom arc gcacmtcd for each of the peaks chosea. 

4.7.5 Conectiveactioa 

4.7.5.1 Ifthe criteria are not me& the iaskument must be re-calibratcd. 

2 4.8 Initial Calibmtionkrilication 

4.8.1 Coacenimtioa and/or CF Ctituia 

4.8.1.1 Atthcbeginningofananalysis~ucnceanalyaamid-rangecalibrationstandard. 
The computed calibratioa factor (CF) or coaccntration mcasurcm catmastamtthe criteria 
detsiIedbelow. 

4.8.1.2 Usingthcappropliatecalculationtechnique(averagecF)connputecithaCFsor 
coqccntmtioa values. For linear calibratioas the ICV tic811 be veriki by 
calcalating either the percent difkrenw or the percent drift. 

4.8.1.2.1 The percent difkcace calculation compares the ICV CFs to the mean CFs 
from the initial multi-point calibration. ?he percent diffaam is calculated as followS: 

Lacks Testing Laboratories, he. 
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C”-Exloo %D = - 
CF 

WhereI 
C,, = CaIiion Factor 

z= Mean Caliion Factor 

4.8@2 The percent drift cakdation conqmes the ICV calculated concentmticms to \ 
the theoretical (or almEll) codon of the ICV smudard. The percent drift is 
calculated as follows: . 

3/oD = ‘c-‘; 
CT 

x 100 
‘. 

WhClE: ; 
cc= cslcnlated concentmtion 
CT= Theoretical Concen~tion 

48.1.3 There are no compound-slxci& criteria The %D results should be within f15% 
of the average CF or eqxcted concentration tirn the initial calibration for each analyte, or 
averaged across all analytes in the continuing calibration standard. 

4.8.2 Corrective action 

4.8.2.1 If the ICV criteria are not met, no sample extmcts can be analyzed. Perfom 
systemmaintaumceaadre-checktheICV. Ifthecriteriastillcamwtbemet,thesystem 
mustberecalibated- 

4.9 Updating Retention Tie Win& 

: 4.9.1 The xtention time windows for compound identitication am updated using the retention 
tknesfarcachtargaahalytcintheIcVstandardas~centerofthcwindowandthe 
previously detemined retention time window half-width to establii the retention time 
range to be used for compound identil&ation. 

4.10 IBlank 

4.10.1 criteria 

4.10.1.1 Any sample that is suspected of containing high concentmtions of target aoalyIes 
should be followed by an IBLIC or solvent rime. This IBLK analysis is used only to make 
a judgment as to the possibility of carry-over into the sample extract immediately 
following the IBLK. Evaluation criteria are detailed below. 

LUU&.S Testing Laboratoriesp Inc. 
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4.102 corrective action 

4.10.2.1 lBLKs used to monitor for possiile carryover in high c0ncentration exkacts 
(those IBLKs optionally placed into the sequence following wqccted high concekation 
emacts) am used to flag the possiihility of analyte canyover into the following sample 
extmct. The extract immedbly folIowing the out of control IBLX may need to be re- 
aDalyPdifthenisadetcaableamormtoftheanalytefo~iatheIBLK. 

4.11 Continuing Calibration VerXcation - \ fS 
‘4.11.i A~d~~gecalibr;tionstandardisanalyzedatthc~~ofevay‘lOsamples,or 

every 12 hours, whichever is sooner. In addition, this &andard must be the last injection 
_. made in the analysis sequence. 

4.11.2 criteria 

4.11.2.1 AftertverylOsample~injcaions,aCCVstandardisanaiyzed. TheCFor 
concentration for each anaiyte is calculated and the percent di&ence or percent drift is 
calculated as shown above. 

4.1132 TbeO/oDnsultsshouldbewithinflS%oftheavcrageCForexpected 
&untmtion from the initial caliion for each anal% or averaged acmss all aaalytes in 
the continuing calibration standard. 

4.11.2.3 The retention times for all target analytes must f&U within the RT windows 
established by the ICV. 

4.11.3 Corrective action 

4.11.3.1 Checkcalculationsorperfbrmiustnnnentmaintenancc. Tovalidatethe 
quantitation of target aoalytes in analytical samples, the samples must be bmketed by in- 
control CCVs. However, CCV CFs can be outside-the control limits as long as this was 

z duetoanisxease inresponseaIldthe comspona samples contain no detectable levels 
of the target analyte for which the CF is out of control. 

4.12 MethodBianks 

4.12.1 CriteG 

4.12.1.1 Methodblanksarewedtover@contamination~rragentsandapperatus. 
Thcyarr~withevcryxtof~plesartramdatthesametimcoroneblaaLevaj[ . 
20 samples which ever is more &equent. Any analyte response above the reporting limit Is 
reported. 

Lou& Testing Luborotories, Inc. 
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4.122 Corrective action 

4.12.2.1 Conective action may tecessitate reextmction of the sample set For example, if 
ananalytcwacfoundintheblanlrbutnotinanyofth+associatedsamplesthcnthtsample 
IPuP -Y not =e= m-extcdozi. In any event it is the labomk@s responsiiility to 
enSraeth&MtbodintafacnasC3uSedbycontsminantsilIsolwnt9,nagmts,glassware, 
and other sample processing hatdvme leading to disate artif%& audlor elevated baselines 
inthechromatogramsbeminkkd. Intheextremecaseofchroniccontamktion,blauks 
may have to be analyzed from each stage of the sample processing todetednethe 

-conta&ationsourcesoitcanbecliminatch Inallcaseswhereblankcontamir6on ’ 
exceeds the control limit a nerrative comment mustbemadewbichdocumentsthe 

_ wrrective actions taken. 

4.13 BlankSpikes . 

4.13.1 criteria I 

4.13.1.1 A blank spike follows the same protocol as with the mati spike &ySis except 
that the spiking solution is added to a me-thod blank solution instead of an actuel sample. 
AmethodblankwithaddedaDalytcsisablankspikc. Ablankspikcisthesameasa~ 
iheck standad Blank spike recovexies must meet the criteria specified in the quality 
control databax, QC-DB. 

4.13.2 Corrective action 

4.13.2.1 Theblankspikeisusedto~whaheramethodisincontrod~g 
sample pzpemtion and analysis. Sample re- extmction and re-analysis would be triggered 
by an out of control blank spike only ifthe sample surrogate recoveries and MS/MSD 
spike recoveries indicated sample pmceskg errors. 

4.14 Mat&Spike 

= 4.14.1 criteria 

4.14.1.1 Asampleischosenatrandom~thesamplcstobeanalyzed,andanaliqwtof 
spiking solution is added to &&ample prior to exnaction. It is required that a matrix 
spikeatdysisbeperformedwitheachextmctior~batch TheminimumfkqwncyforMS 
analysisisleachper2Osamplespermatrix. Thismatrixspikesampleisusedtoevaluate 
the matrix effect of tbe sample upon recovery of tbe analytes. The recovery of spike 
allayes is calculated as follows: 

o%Recovery = MS-SA xloo 
S 

La+ Testing Laboratories, Inc. 
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MS = wnwntmtion in spiked sample 
SA = native concentration in uspiked sample 
s = spike amount 

4.14.12 TherecoverycriteriaaredetailedintheQCdau&~~,QC DB. Intheinstance 
that~nativetargaanalytew~ionisgrcatathan5xthespilrew~~o~the 
MSrecoverycontrolEmitsdonotapply. Inthiscase,&eattheMVMSDpairasduplicates 
andreportthemassuchinthequalitycontroldatabax. 

.4.14.i co&iive action 
- \ 

_ 4.14.2.1 Samples with spike recoveries outside control limits will be reviewed for possible I 
wmctive action Comctive action may involve malculation. metmctioa and/or 
reanalysis. This process should also look at the recovery of surrogate compouuds in the ‘s 
MS sample and at the recovery of matrix spiking compounds from the &traction batch- i 

blank spike analysis. In all cases a narrative explanation of the condition is required to 
detailthecorrecdveactionstaken. 

4.15 Matrix spike Duplicate 

4.15.1 criteria 

4.15.1.1 Thc~~~dncovayuituiaareidenticaltothoseforthematrjxspike 
sample. In addition, the matrix spike duplicate is used to measure method precision. This 
is done by computing the relative percent dit%ereace (RPD) between the matrix spike and 
matrix spike duplicate recovery values. This calculation is as follows: 

Ix4 
%RPD= (x+6)/2:1oo 

2 
where: 

x = measured concentration for MS sample 
6 = messured concentration for MSD sample 

4.15.11 RPD control limits are detailed in the QC databax, QC-DB. 

4.15.2 Cormoive. action 

4.15.2.1 IfatrmdinomofcontrolRPDvalucsisobsaved,themethodsusedmustbe 
’ examiaedtodaaminethesourceof variance. Once this source is ident%& the method 

must he chauged so that samples can be analyzed with a predictable reproducibility. 

- 
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4.16 Suuogatc Recovery 

4.16.1 Cri&a 

4.16.1.1 Surrogates~chemicallysimiIarcompoundsaddedtoevaysamplc,mahod 
blank, end QC sample prior to sample processkrg: The-y am used to monitor for potential 
samplcprocessing-rsandmatrixeffccts. Smrogatecompoundrecoveriesarecal~ 
as follows: 

% recovery = 
!&xl00 

S. 
. 

WllClZ: 
S, = concentmtion of smmgate measured in extract ; 
S, = concentration of smrogate added 1 

4.16.X .2 Detailed surrogate recovery control limits are tabulated in the QC database, 
Qc-DB. 

4.16.2-Coxrective Action 

4.16.2.1 Check calculations for possible error. Low surrogate recoveries ark greater 
potentialindicatorsofpaormethodpafannancethanhighsunogaterecovay~wn- 
GCIMS metho& canuot sparate co-eluting interfem~ces. Hence corrective action is not 
required for high surrogate rec@xries. 

4.16.2.2 Low surrogate recoveries in the method blank may require that all the samples in 
~~bat&be~+&actedandre-analyzed Inanycaqitisimperativeto 
identify the problem associatedwithlowrecoverysothatitcaubecorxcted. Itisa 
requirement that all out of control surrogate recoveries and the uxrective actibn taken be - 

z discwsd in the narrative. 

Louckr Testing Laboratories, Inc. 
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5. operation Proeednru 

5.1 ChromatogIaphic coxlditions 

5.1.1 Thefollowinggenexaloperat@pammews areusedongaschromatographstoperfolm 
this method utiking megabore (0.53 or 0.4Smm) c0bmms: 

CalTier gas: 
cohmn flow 

.-Make-up gas: 
Make-up flow: 

_. 

.- 

Injector 
Injector tempemture: 
Injection: 
Injection volume: 
Initlaltempemture: 
Initial hold time: 
Temperawe ramp: 
Fiitempemture: 
Fii hold time: 
EC detector temperatme: 

8alLhin 
argon/methane (95%/S% High Purity grade) ’ 
MmLlmin 
Glob-type, splitless 
205°C 
splitless . 
2& (split - i pi per c0imj 

150-C 
Q5min 
4’Cpermin 
275% 
9min 
3504c 

These GC conditions should be optimkd for analyte sepamtion and sensitivity with a 
particular pair of columns and de&&n-s. Once opthid, the same conditions must be used 
for the analysis of all s&c&u&, samples, blanks and spikes. 

52 Sample Analysis 

= 5.2.1 Analysis sequence 

5.2.1.1 See Appendix II for a detailed analyse injection sequence. 

522 CompouniiIdentification _ 

5.211 Compounds are tentatively identifkd if a peak elutes in the retention time window 
&mcte&icofthatcompouudonthecolumn1. Towoknthepmsenceofthet 
compouadinth:rample~thepealrmustalsoeiutcinfcharactcristcracntiontime 
window on a second column. Retention time windows BIG established as previously 
deskibed and the absolute retention times are updated each QC period. Compounds can 
only be identified ifthe ICV and CCW criteria previously detailed are Strictly adhered to. 

5.2.2.2 The experienced analyst3 judgment weighs heavily in evalhg chmmatograms 
for compound identification. For instance, the retention times of surrogate compounds 

Loucks Testing Laboratories. Inc. 
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may be outside their eqected windows doe to sample matrix effects. The analyst may 
deci&to~adjusttherargetanalytc’sntentiantimewindowsonanadhocbasisbascdon 
suchanobservedahift. ThiscanocMomlyonasample-specificbasisandisustdumen 
theanalystexameg thedatasuspec&tbataretentiontimeshifIhasowuned. lftbisis 
done,itmustbef&llydocumentedintbecasenarratknotes. 

5.2.2.3 Identitication of multicomponent analytes occurs when tbe retention times and 
ratios of each of the multicomponentpeaks pwent in tbe sample match the peaks chosen 
fix the particular multicomponent analyte in the initial calibration. These same co@itions, 
must &met on both columns in o&r to confirm tbe presence of the multicomponent 
analyte. The experienced aualystkjudgment weighs heavily in evaluating the pattems of 
multicomponent analytes with regards to weathe@ aud matrix interferences. 

. 

5.2.3 compound Quautitation ‘9 

Target compound concentrations are calculated using the following quationk I 

5.2.3.1 Aqueoos samples 

.- 5.2.3.1.1 The external staudard equation, as expressed iu SW 846 is: 

A,=Resporwforthearralyteinthe~~arraorhcightuniff 
CF, = Multi-point average CF 
Vi = Vohnne of extract injeaed, pL.. 

: D = Dilution iktor of extract The final result of an algebraic multiplication of tbe ratio 
of all dilution fiual volumes to initial volumes. For example, if and extract was 
dihdedloo~Ll1ooo~L~dy~~aoadditionalloo~to 
lOOD&,tbeexprekmwouldbez (lOOO/lO)*(lOOO/lO)=lOO*lOO=lO,OOO. 
Ifnodilutionwasmade,D=l. 

Yt = Volume of total extmc& pL. 
Y,-lnitialsampleJip,mL, 

The reported concentmtion for multicomponent aualytes calculated is based on an 
average of the concentrations detem&ed fat each of the peaks chosen for calihatiou 

52.3.1.2 To report concentrations in alternate units, apply an appropriate factor: 

Lads Testing Laboratories, Inc. 
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5.2.3.2 Non-aqueo~~ samples 

5.2321 The results calculation for non-aqueous samplez3 is very similar to that for 
aqueous samples. The only di&ence is the inclusion of a total solids term to calculate 
the dry weight equivalent ofthe initial sample size. 

IC 
- x 

. 

where: 
W = Weight of sample exhackd or purged, grams. 
TS = Total solids, percent 

The qorted concentration for multicomponent analytes is based on au average of the 
collcentratiolls demmhed for each of the peaks choseo for ealibzation. 

5.2.4 &mple Dilution 

5.2.4.1 Ifthe responses in the sample chromatogram exceed the calibration raoge of the 
system,dilutetheextractandreanaly~~. Tbedilutionshouldbemadesotbatthe 
concentration of the aoalyte quiring dilution is in the mid to upper calibration range. 

- 

6. Reports 

6.1 DataPacketOrga&uion 

= 6.1.1 Se.eAppezxIixIIIforacheclclistdeta%ngdatapa&etorgaoiAoa. 

6.2 Quality Control Reports 

6.2.1 Au~~forqualityco~ltegtsartenterrdintothequalityco~ldatabgse. Printouts 
ofalldataenteredmustheincIudedinthedatapa&t. Theroutineminimumisametbod 
blaolcmport,ablankspikereport,aodanMS/MSDqort. 

6.3 Sampte Result Reports 

6.3.1 D&a Qualiig Flags 

6.3.1.1 Samplerrport~tS~qdifkddJldataqualifying~. Thescfl~havethe 
following definitions: 

Lou& Testing Laboratories, Inc. 
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Code Detinition 
,u 

B 

J 

D 

P 

E 

c .- 

Theanalyteofiuterestwasnotdetec@tothereportinglimitindicated. 
Tbeanalyteofintarstwas~inthemethodblankarsociatcdwiththesample, 
89 well as in the sample itself. The flag is applied without regard to the relative 
concentrations detected in the blank and sample. 
The analyte of interest was de&ted below the practical quantifkation limit. This 
valueshouldberegardedasanestimak 
The value reported is derived ikom the aualysis of a diluted sample or sample 

.qxtnlct - x 

k&n a dual column /dual detector GC technique is employed, this flag indicates 
tbat c&dated results km the two detembdons diffa by more thau 25%. If the . 
mulU fium one column is signifbdy higha (25%) the chromatogram is checked :. 
for ovalappmg peaks or irregular baseline inkgmtion. If no anomalies are. ‘. 
discovacd, the higha result is reported in o&r to employ the conservative 5 
approach relative to protection of the enviromnent. 
The value mported is based on a sample, or sample exnact in which the target anaiyte 
concentration exceeded the calibmtion range. The value reported should be 
considered au estimak 
The target anales prknce was confirmed by GUMS. 

6.4 Control Chart(s) 

6.4.1.1 The recovery values for gamma-BHC, Heptachlor, Aldrin,,Aroclor 1260, TCMX, 
and DCB in the Blank Spike are plotted on control charts. 

7. Rdereacm 

i 1). U.S. EPA Contract Laboratory Prcgmm Contract, &bit D, Section JII, March i990 

2). U.S. EPA SW846 Test Methods for Evaluating Solid Waste, Method SOOOB. Gas 
Chromatography, Revision 2, December 1996. 

3). U.S. EPA SW846 Test Methods fix Evaluating Solid Waste, Method, Orgauochlorine 
Pesticides by Gas Chromatography, Method 808 1 A, Revision 1, December 1996 . 

4). U.S. EpA SW846 Test Methods for Evaluating Solid Waste, Mahod, Polychlorinated 
Biphenyls, @CBS) by Gas Chromatography, Method 8082, Revision 0, December 1996 . 
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al&BHC 
beta-BHC 
delta-BHC 
.gamma-BH~@ndane) 
aipbi+clllordane 

_. gamma-chlordant 
Heptachlor 
Aldrin 
Hcptachlor epoxide 
Elldo* I 
Dieldrin 
4,4’-DDE 
Endrin.~ 
Endosulfb II 
4,4’-DDD 
Endosulfb subte 
4,4’-DDT 
Methoxychlor 
Endrinaldehyde 
Endrin ketone 
Isodrin 
chlordane - teshtlicsl 

=Toxaphene 
Amclor-1016 
Amclor-1221 
Aroclor-1232 
Aroclor-1242 
Auclor-1248 
Amclor-1254 
Aroclor-1260 
&4>,6-teuachloro-m-xylene 
Decachlorohiphalyl 

APPENDIX I 
standard sohltion concentntiopr, p&L 

STDl 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
12.5 

100 

100 
5.0 
10.0 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
100 
20.0 
20.0 
25.0 

250 

250 
10.0 
20.0 

sTD3 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
200 
40.0 
40.0 
50.0 

500 
500 
500 
500 
500 
500 
500 
500 
20.0 
40.0 

sTD4 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
400 
SO.0 
80.0 
100 

1000 2000 
40.0 80.0 
80.0 160 

sTD5 
80.0 
80.0 
80.0 - ’ 
80.0 
80.0 . 
80.0 
80.0 :. s 
80.0 * I 
80.0 
80.0 
160 
160 
160 
160 
160 
160 
160 
800 
160 
160 
200 
looo 

2000 
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Appendix I (Continued) 
caliblatiorl stock solutioos mglL 

Compound Mix 
alplx+BHC A 
beta-BHC B 
delta-BHC B 
gamma-BHC (Lii) A 
alpha-chlordane B 
88mma-cb.‘* B 
=@/a A 

B 
-. Heptachlor epoxide B 

~End0sulfen1 A 
DiCldriXl A 
4,4’-DDE -B 
Endrin A 
Endo!3ulfhII B 
4,4’-DDD A 
EndoE3ul!hsul~ B 
4,4’-DDT A 
Methoq&lor A 
Endrin aldehyde B 
E&in ketone B 
Isodrin A 
Chlordme - techrdcal TChiOr 

< Toxaphene Tox 
Aroclor-1016 AR1660 
Aroclor-1221 AR1221 

“Aroclor-1232 AR1232 
Aroclor-1242 AR1242 
Amclor-1248 AR1248 
Aroclor-1254 -AR1254 
koclor-1260 AR1660 

cone 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
25 

1000 
500 
100 
100 
100 
100 
100 
100 
100 

*-Thesiaglecomponartpesticidesarccontainedin2separatemixes(AandB)when~ 
megabore (0.53 or 0.45mm ID) columns. These same components are combined into 1 mix 
when util+g capillary (0.25mm ID) columus. 

Breakdown Check Solution (CLP PBM solution), pg/L 
Compound cone 
4,4’-DDT 100 
El&in 50 

Lads Testing L&oratories, Inc. 
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surrogate stoclc solut.ion, mgn 
Compound 
2,4,5.6-tetddoro-m-xykne 
Dccachlorobiphayl 

cont. 
10.0 
10.0 

. 

i 

- 
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1 
2 
3 

‘4 
5 

_ 
15 
16 
17 
18 
19 

last 
last 

ccv standard INDAM 
CCV staudard INDBM 

last CCV standard multicomponmtr (for PCB only analysis - can replace above 2 std~) 

APPENDIXII 

Sample 
bxanelinse 
breakdown check smndard (PEM) 
IcvstadardINDAM 
ICV stmdard INDBM 
“kV standard muhieomponaU(for PCB only analysis - can replace above f stds) 

. . 

upto 1os&seqllent~leorQC~ 

solvent rinse or IBLK (optional - not n&red) i. s 
ccv standard INDAM 
CCV standard INDBM 1 

CCV standard multicomponents (for PCB only analysis - can replace above 2 stds) 
up to 10 subsequent sample or QC extmcts 

Luuckr Testing Lnborotories, Inc. 
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I. QcwMMARY 

Analysts ‘Cliwr coamwt (bardwY~@PY) 
sorro~Rccovelysummery~rt 

-=rs 
Method Blank Suama& 

IL SAMPLE DATA: 

-Organic Analysis Data Shea 
- Sample con6mlatiorl woksheet 
~chromato~ c&ml.I 1 
~chmmatognrms,column2 
A Chromatographic Report, columu 1 
- chromatogmpllic Repors cohlm 2 

IIL STANDARD DATA: 

~LincalityReport 

Linearity standerds: 
~chIvznato~ column 1 
~cIlmlam~col~2 

_I ~chronlatographicRepo~ cohmlu 1 
~chromatographicReporscollmm2 

Continuing Cal&ration Standards: - 
- ccv Report 
- chromato~ colImln 1 
~-grams,column2 
- chromatogmphic Repor& collmln 1 
i chmnato~hic Repor& colunm 2 

. 

9 

i 

. --. 
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AppENDM In, continlled 

Other Standards Used to Support Sample Data ad Instrument Blanks 

v. RawQcDataI 

~Method Blank 
~chronlotolyams, collmm 1 

chqnatoglams, column 2 
~‘i%tmatoglaphicRcporf column 1 
- chromatoglapllic Rep* columIl2 . 

-Blank Spike 
- chronlatograms, columxl 1 
~chnmlatoglams,collmm2 
- chromato~llic Repor& column 1 
- chromatographic Repor& columu 2 

L Matrix Spike 
- chmmatograms, column 1 
- ChromatO~ column 2 
- cluomatograpllic Repor& colllmu 1 
~chmmatoglaphicRepol&column2 

-Matrix Spike Duplicate 
- chromatograms, columa 1 
~chromatogramscollmln2 
~chromatogmphicFkpo~columu1 

: ~chmmatographicRcporscohlmn2 

- -. 

. 

‘L 

i 
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V. BenchShk 

Injection Sequence 
Target Method 
Emaetion Bench Sheets 
Misecllaueous Work Sheets. i.e. %TS, SDG summary, calculatiom, HTVR 
.wLQgs 

VI. Reject Data: 
_ 

DO NOT COPY DO NOT PAGEivATE 

Data not used to support sample results 
All data acquired but rejected on account of QC out of control. 
Non-routine standards used to support sample data should be placed at the last of the 
StalldaTd Data section. 

.- 

. 

. 

. 
s 

I 
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Method 8081A QA Rcquircmcnb and Corrective Actiorts: 

ltdtid Calihtatioo Mast k fl5K D 
VCIiibtiOIl for caeh smdyte or 

avssagcd-au 

rxltttittttittg MustbcflS%D Mustbcf15%D 
caliilation forea&almlytcor rot each aaalylc or 
VdficatioO averaged-au tvemgedaenruall 

analyta =Jytes. 

Breakdown kttdritt and DDT 
tmakdmmmasth 
-1594 

MethodBlank Rmettca of any 
me-w= 
ma.5tkkiow 

l-l- hflsaix spike Liiits not 
Recoway . spacificd 

Laacks 

Endtin and DDT 
btdcdowa mast k 
-15% 
Mast ha below 
mptiag limit 

listediaQc 

liiiacx 

.Frcqttmcy 

AftSIpcrfonning 
lttajoritwtmtalt 
maiammmot 
whatparinent 
diffictthia meetitt~ 
ccvcl+taia- 

atstattofeachtlm 
aaalytical 
rcqumee, a Ub 
if RTs &ii 

Every 10 samples 

Corrective 1 Documentation 
Action I 

luaiihmteor 1 laaative 

tmlata if Possible) 1 
rcnm with acw 1 natmtive 
ICV, itlsmmcat 
maiatcaaay dvot 
racalihrate (or 
ttamte if &siiie) 1 
Renal, itimomcllt ltttmtive 

hits. I 
ifother@isin ImllMatinmd 

Laucks Testing Laboratories, Inc. 
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MWMSD RPD Limiunot cvey=wQJ ifolkQcib oaa oa?YariVh 1 
SpeciGd batctlor1pcr20 conuol wnatc; oontuivewdoo 

sampla olhelwisere- formif- 
anact 

Bhk spii Liiia nc4 iisudioQc evaym ifaborQcisin’ cucnmatiwwd 
qr&ificd tmdlalpcr2O -1-i oarwdve aclion 

=da othawiwre- famlif- 

. 
_. 

-- 

i 
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Compouod Ehatioo order on DD5 and DB608 Meg&ore (0.45 or 0.53 mm ID) Columns 

.- 

DB5 
Tetrachloro-m-xylene 
alpha-BHC 
beta-BHC 

fS gamma-BHC (Lindaue) 
delta-BHC 
HeptachlOf 
Aldlin 
Isodrh 
Heptachlorepcxidc 
g-ordolle 
Endo*1 
alpha-chlordane 
4,4’-DDE 
DiCldliU 
Endrill 
Endosulfan II 
4,4’-DDD 
Fndrioaldehyde 
Endosulfau sulfate 
4,4’DDT 
EodIinketooe 
MCthO&lh 
Daxcblorobiphenyl 

Tetmchlom-m-xylcne 
alpha-BHC 
=Hy ~indane) 

Heptachlor 
delta-BHC 
Aldrin 
Isodrin 
Hcptachlorepoxide 
gammaa~e 
alpha-Chlordaue 
EndosulfanI 
4,4’-DDE 
Die&in 
lzdrin 
4,4’-DDD 
Endosu&nIl 
4,4’-DDT 
Endrinaldehyde 
Edosulikl sulfate 
Methoxychlor 
Bndrinketone 
Decachlorobiphenyl 

. 

. 

. 

i 
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APPJmDIxvi 

Compound Ehxtion order on DBXLB and DBl7ms Capihy (035 mm ID) CIB~II&U 

75 

.- 

DBXLB 
Tetrachloro-m-xylene 
alpha-BHC 
gamma-BHC (Linda@ 
beta-BHC 
delta-BHC 
Heptachlor 
Akhill 
Isodrhl 
Heptachlor epaxide 
gamma-chlordaue 
alpba-Chlordane 
Endosultkn I 
4,4’-DDE 
Die&in 
Efldrin 
4,4’-DDD 
Enclosulh II 
Endrin aldehyde 
4,4’-DDT 
Endosulfallsolfate 
Methoxychlor 
Ell&inketolle 
Decachlorobiphenyl 

PBl7ms 
Tetrachloro-m-xylenc 
aIpha-BHC 
~~Iw-M 

- 
Heptachlor 
delta-BHC 
AldriIl 
Isodrin 
Heptachlor epoxide 
gamma-chlordane 
alphaalordane 
Bndosulfhn I 
4,4’-DDE 
Diel&ill 
Endrh 
4,4’-DDD 
EIIMII 
4,4’-DDT 
Jhirin aldehyde 
En-sulfate 
Metboqdlor 
En&in ketone 
Dccachlorobiphenyl 

- 
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COMBINED MElHODS 

(c7 
808lAtsOS2 FLOW CH4R-T b.2) 

n 
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LIntroduetion 

1.1 

1.1.1 

1.1.2 

1.1.3 

1.2 

1.2.1 

Method Description 

This method is used for the detemkation of polynuckar aromatic hydrocarbon analytes 
in aqueous, soil, sedimenk and other matrices by Selective Ion Monitoring (SIM) method. 
The SIM analysis scans for only a selected group of ions instead of a whole range of 35 
to 500 m/z The differerwin scan time results in increased detector sensitivity, which 
allows us to repott target analytes at very low levels. 

This SOP follows SW-846 Method 8270C except for the specik deviations lisTed below 
or outlined in a project’s~specifk QAPP. 

Tbis method is restricted to use by, or under the supervision of, analysts experienced in 
the use of gasAiquidkbromatography/mass spectroscopy and in tbe interpretation of 
chromatograms and mass spectra Each analyst perfotming tbis method must have . 
demonstrated the ability to perform the described cbromatographic analysis and/or data 
iU~0l.l. 

Method Deviations & Comments 

The following items mpresent deviations and comments of Method 827OC, as published, 
which are followed as standard operating procedure in the performance of this method at 
Laucks: 

. Method 36llB (Alumina Column Cleanup and Separation of Petroleum Wastes) is 
utilized routinely for all soil/sediment sample extracts. Alumina cleanup is performed 
on aqueous sample extra& as deemed necessary. 

l The 5 initial calibration levels have been established from O.O4ug/mL to 8.Oug/mL in 
order to demonsttate lmearity for all target analytes snd to provide a low-level 
standard that wilI act as the teporting Iimit as out&d in the method 

. Neutml surrogate compounds I-Fluoronaphthalene, FluorenedlO, and PyrenedlO 
are used routinely. Current surrogate recoveries are maintained in LawA& quality 
control database (QC-DB). 

l The concentration of internal standa& added to all sample extmcts and calibration 
standardsbasbeendccrraJcd from 40 ng/uL per compound to 1 .O ng/uL in order to 
accommodate 2 pJ2 injection volumes as allowed by the method. 

J 
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l Acceptable retention times used for internal standards in all analyses is +/- 0.50 
minutes relative to the daily CCV standard. This range is considerably narrower than 
the 0.06 RRT units speciIied in method 8270C and is considered more likely to 
ensure acceptable method performance. 

l Laucks uses a relative response factor for all analytes. The method specifies that ifthe 
average RSD of all analytes for the initial calibration is < 15%, then the RRF may be 
used for individual analytes with RSDs >15%. This method option will be used if any 
am&e’s RSD exceeds 15% in the initial calibration. 

l 8270 method DFTPP tuning criteria has been substituted as allowed by the method. 
TuningcriteriaislistedinAppendixII. 

l All standards are stored at -1O’C or by the manuktuxr’s recommendation. Sample 
extracts are stored at 4°C. 

l The surrogate and matrix spikes will be added to the sample such that the final 
amount injected from normally concentmed samples is 5 ng for all spiking analytes. 

l For several ongoing projects Laucks uses relative response factors fkom the 
continuing calibmtion verifkation to quantitate the concentration in the sample. For 
future projects Laucks will use au average response factor fi-om the initial calibration 
to calculate contention tirn the sample. 

1.3 Sample Collection, Sample Storage, Holding Ties 

I .3. I Samples are nomy collected in glass containers with Teflon-lined caps. All samples 
and sample extmcts are stored at 4OC. Water samples must be extracted within 7 days of 
collection. Soil samples must be extracted within 14 days of collection. All sample 
extra& most be analyzed within 40 days of sample preparation, 

1.4 Deiinition of Terms 

1.4.1 This section defines terms and acronyms as they are used in this SOP. Other terms, such 
as MS/MSD or method blank, are not defined here since it is assumed that the user of this 
SOP already onderstands their more general meaning. 

Lauckr Testing Laboratories, Inc. 
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Method Blank Spike A background f&e matrix (DIW for v?ater, clean sand for 
soWsediments) to which knovm amounts or target analytes and 
surrogates are added each time sample extmcts are prepared. 
Blank spikes are required on all HAZWRAP and NFESC work. In 
the context of this SOP, a blank spike is the same as a QC check 
standard. 

ccc Calibmtion Check Compound. A compound of snalytical interest 
whoseRRFinthtCCViscomparrdtotheaverageRRF~omthe 
initial calibrations The % difference must be less than the value 
specified in the method for the CCV to be considered v&d. CCCs 
must also meet msximum %RSD criteria in an initial calibration. 

ccv 

CLP 

DIW 

IPCS 

Continuing calibration veri&xtion. This is the same acronym used 
in the CLP progrsm. This is a standard injected at some prescribed 
zEtd:g thy analysis sequence to determine whethe-r the 

remamed in calibration. 

c0m0tLab0ratoryprop~~The USEPA~KI~IZ~~~~~~CO~~ - 
with laboratories to provide laboratory services. The term has 
come to mean a much broader set of methods and deliverables. In 

d 

the context of this SOP, CLP means procedures or operations 
which are detailed in the CLP contract and which are extended to a 
broader working definition. 

Deionized water. Lab reagent water. Organic-f&e water. Since the 
systems used to pmvide DIW at Laucks all contain carbon 
polishing iilters, they are capable of providing organic-f?ee water 
for w in method blanks and method blank spikes. 

Instrument Performance Check Solution. A solution containing at 
a minimum DFTPP, pentachlomphenol, benzidine, and p,p’-DDT. 
TheIPCSisanalyzdatthestartofa12hourQCperiodinorder 
to verify DFTPP tuning criteria. 

IlltCldStSdd A compound added to every standard. blaok, matrix spike, matrix 
spike duplicate, sod sample extract at a know concentration, prior 
to analysis. Internal standards are used as the basis for quantitation 
of target compounds. 

J 
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MDL Method detection limit. The lowest cdncentration in a sample 
whichwillyieldapositiveresultthatisgreaterthaoxeroata 
known level of confidence. MDLs are empirically determined by 
Laucks. 

MDL Standard MethoddetectionlimitskmdardAstandardpreparedsothatthe 
concenimtions of the targe-t aualytes sre approximately 4x the 
empirically danmined MDLs on 811 extract basis. This standard is 
used to verify that the instrument is capable of deteckg the target 
snalytes on sn ongoing basis. 

QC Period Quality control period. An analysis sequence initiated by the 
injection of one or more standards, followed by sample extracts. A 
QC period is 12 hours stardng with the injection of the CCV 
standard or DFTPP performance evaluation. 

. RF 
a 

Response Factor. The measure of the mass spectral response of an 
analyte compsred to its internal standard. Response factors are 
determined by analysis of standards and are used in the calculation 
of concenmtions of anaiy-tes in samples. RF is determined by the 
following equation: 

RSD or YRSD 

RT 

where: 

4 - Area of target analyte primsry ion 
Ci, - Concentration of internal standard 
Ai, - Areaofintemalstaudardprimaryion 
G - Concentration of target aualyte 

Relative standard deviation or percent relative staudard deviation. 
Theratioofthestandarddeviationofasetofvaluestothemeanof 
the set of values. A measure of the similarity of the values one to 
EUlOthCL 

Retention time. The time (m minutes) at which a target anaiyte 
elutcs from the OC cobmm. 

Lauds Testing Laboratories, Inc. 
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Sequence A set of sample exhacts and standard solutions injected into an 
instrument in a chronologically continuous group. See also QC 
period- 

SIM Selective Ion Monitoring. This is a type of analysis when the MS 
detector is prognunmed to scan for only the selected ions. 

S-gate Cornpounds added to every standard, blank, mat& spike, matrix 
spike duplicate, and sample extract at a known concentration; used 
to evaluate extraction aud analytical efficiency by mea&ng 
recovery. Surrogates are bromiaated, fluom or isotopically 
labeled compounds not expected to be detected in environmental 
samples. 

LEouiament 

2.1 chromatograpllic system 

Gas Chromatopaphz Hewlett Packard 5890 I or II. 

Carrier Gas: Helium 99.995% (high purity) or better. 

cohmm: 30 m x 0.25 mm x 0.25 pf’capillary column (Restek RTX-5 or equivalent). 

Automatic Samplers Hewlett Packard 76724 with 19405A and 3396A controllers. 

GClMS Interface: Capillary direct to the ion source of the maas spectrometer, fixed 
tempaatun. 

Mass Spectrometer Hewlett Packard 5970B. 

Data System: Tcknivent. 

Miscellaneous: Assorted syringq vials, capq scpta. injection port linm, fenules, etc. 

Note: All of the above quipment may be substituted with quivalent or better 
quipment 

-1 

‘-- J 
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2.2 standards 

2.2.1 Preparation of Semivolatile Standards 

2.2.1.1 All standsrds prepared from this operating procedme must be logged into one of two 
standards preparation logbooks. One is maintained for stock solutions prepared t?om 
neat chemicals; the other is maintained for all working solutions. These logbooks are 
kept in the CC/MS semivolatiie working area When a standard is made, a solution 
number is assigned to it This solution number is unique and will be used to track and 
identify the stsndard every time it is analyzed. 

2.2.1.2 An example of the solution nomenclature used is a working PNA SIM standard 
prepared on 2/20/97. The solution number assigned was MS 5-70-04. This label 
represents the following: 

MS Solution was made and used as a Mass Spec standard. 
5 Solution was logged into standard book #5. 
70 Page number on which solution has been recorded. 

l 4 This denotes the fourth entry on page 70. 

2.2.1.3 All standards must also be veriSed both qualitatively and quantitatively in order to 
satisfy EPA requirements for traceability. This may be accomplished by purchasing 
solutions which have been fully documented by a commercial vendor. 

2.2.2 Preparation of Internal Standard Solution (PNA SIh4 IS .MIX @ 200 ug/mL). 

Naphthalened8 
AcenaphthenedlO 
PhenanthrenedlO 
chrysened12 
Perylenedl2 
1,4-Dichlorobenzened4 (*I 
(A) - this compound is present in the mix, but not appropriate to use for PNA analysis, 
and Jherefore, not reported ) 

211.1 Commemially prepared and certified internal standard solution is puchased at a 
concentration of 2000 &ml and is used as diluted 1: 10 in methylene chloride. This 
standard is monitored for degradation by evaporative losses. The smndard should be 
replaced when the area counts increase more than 15% from when it was &eshly 

Lauck Testing Laboratories, Inc. 
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opened. This standard is kept at -1OT until put into use. Once opened, the standard is 
kept at room temperamre to avoid having the heavier compounds from falling out of 
SOlUtiOIl. 

2.2.3 FYegaration of Surrogate Standards 

l-Fiuoronaphthalene 
FluorenedlO 
PyrenedlO 

2.2.3.1 Surrogate stock solutions are pmpsred by dissolving 100 mg of each analyte in 10 mL 
of methanol resulting in a stock sohttion with a concernration of 10,000 &nL. 

2.2.3.2 0.5 mL of each of the PNA surrogate stock solutions are mixed and diluted in 
’ methanol to a final volume of 25 mL to make an intermediate working solution of 200 

&IL. A 1.25 mL aliquot of the intermediate working solution is diluted in 25 mL of 
methanol to make a working solution of 5.0 ug/mL. 

2.2.3.3 An aliquot of working solution is diluted 1:5 in methylene chloride and analyzed by the 
OCA4S department. The working solution must be within 80% - 120% of the expected 
values of 1 ng/pL for all three surrogates before they are put into use by the extractions 
department. 

2.2.3.4 Commerciahy prepared and certified surrogate solution may be purchased and used in 
place of the above described solutions at the discmtion of the laboratory. 

2.2.4 Preparation of Matrix Spike Standards 

Acenaphthylene 
Acenaphthene 
Fhtorene 
Phenanthrene 
AIlthracelle 
Flwrauthene 

Matrix Spike Compoonds 
Chqsene 
Benzo(b)fluoranthene 
Bermo(k)flwranthene 
lndmtil22~)pyrwe 
Dibenzo(a,h)anthracene 
Benzo(g,hj)perylene 
Benzo(a)anthracene 
2-Methylnaphthalene 

-1 
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2.2.4.1 Commercially prepared and certified spiking solution SV &Iix #5 is purchased from 
Rest&. This standard solution containes all PNAs listed above at 2000 I&IL in 
methanol with the exception of 2-methyhraphthalene. 2-Methylnaphthalene stock 
solution is prepared and veriiied in the same manner as surrogate standards. 

2.2.4.2 625 S of SV mix # 5 and 125 uL of 2-methyhraphthslene stock are mixed and diluted 
in 25 mL of methanol to prepare an intermediate working solution of 50 ug/mL. 2.5 mL 
of an intermediate working solution is diluted to a final volume of 25 mL in methanol to 
make a working standard solution of 5 ug/mL. 

2.2.4.3 An aliquot of the working solution is diluted 1:5 in methylene chloride and &alyzed by 
the OUMS department. The working solution must be within 80% - 120% of the 
expected values of 1 ng/pL for all spiking analytes before they are put into use by the 
extractions department. 

2.2.5 Preparation of DFTPP Solution 

2.2.5.1 Prepare a solution of DFTPP (Decatluorotdphenylphosphine) at a concentration of 5000 
pg/mL in acetone. Store this solution in amber screw-cap vials in the iieezer. The vial in 
use may be stored at room temperature. 

2.2.5.2 Commercially prepared and certiiied DFTPP solution may be purchased and used in 
place of the above described solution. This solution and working standards made &om it 
are kept at -1O“C: 

2.2.6 Preparation of Calibration Standards 

2.2.6.1 Calibration standards are prepared in methylene chloride from stock solutions which are 
purchased from a commercial source (e.g., Supelco or Restek). If an analyte required for 
calibration is not present in an available mixed solution, laboratory-prepared stock 
solutions which have been verified by GUMS may be used Laboratory prepamd stock 
solutions should be tested against mdependent reference standards when they are 
available. 

2.2.6.2 Calibration standards are prepared at six concentration levels (0.04,0.4, 1.0,4.0, and 8.0 
r&L). Each calibration standard contains all compounds of interest, surrogates, and 
intcmalstandards.Theintcmaistandards~addedsothatthey~~Jentinall 
calibration standards at a concentration of 2.0 r&L each 

Loucks Testing Labororories, Inc. 
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21.7 Preparation of PNA200 stock solution 

2.2.7.1 Assemble the following solutions in order to prepare a combined stock solution which 
will contain all analytes of interest at a concentration of 200 @nL each: 

SV Calibration Mix 5 Restek #3 1011 (contains the following analytes at 2000 ug/mL) 
Acenaphthyiene chrysene 
Acenaphthene Benzo(b)fluomnthene 
Fhmrene Benzo(k)fluorauthene 
Phenanthrme Indcno(l~S-cd)~e 
Ax&acme Dibeozo(a,h)anthracene . - 
Fluoranthene Benzo(g,h,i)perylene 
Pyrene Benzo(a)anthracene 
B-W&v= 

2-Methylnaphthalene stock (10700 pg/mL) made from a neat (Chem Service) 
Carbazol stock purchased from Supelco 
Surrogate stock (made of individual standards. Each one was made l?om a neat.) 

2.2.7.2 The vendor and catalog numbers provided are for xference only. Other vendor’s 
certified solutions may be substituted. 

2.2.7.3 Combme appropriate amounts of all solutions in a clean, silanized volumetric flask (2.0 
or 5.0 mL capacity) so tbat all anaiytes are present at 200 &IL. Dilute to volume with 
methylene chloride, stopper the flask and mix well. Record all information in the 
working standards logbook and mfer the contents of the volumetric flask into 
silanized amber screw-cap vials. Store this solution in the f?ecxr when not in use. The 
vial most be marked with the logbook name, star&xl type, preparation date, solvent 
used, and expiration date. 

2.2.8 preparation of working calibration standards 

2.2.8.1 To prepare working calibration standa&, add the amounts listed below (m ti) of 
PNA200 stock solution or PNA1.O working solution, internal standard solution ( PNA 
IS MlX @ 200 u&nL) and methylene chloride to clean vial inserts and use within one 
WC& 

J 

. 

-J 
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Preparation of Working Standards 
Amount Ad&d Amount IS Added Amount CH*Clz 

standard PNA200 (pl) W) Added (1.4 
Working PNA 8.0 8 2 190 
Working PNA 4.0 4 2 194 
Working PNA 1.0 1 2 197 

‘&nount Added Amount IS Added Amount CHrClr 
Standard PNA1.0 (pl) (I.4 Added (pl) 

Working PNA 0.4 80 2 118 
Working PNA 0.04 8 2 190 

2.2.8.2 Log into the working solutions logbook all of the above information as the standards are 
made. Store all standards at -10°C for up to one week when not in use. 

2.2.8.3 The working PNAl standard is made in larger quantity because it is used every day as a 
calibration check. It will be necessary to prepare a fresh PNAl on a weekly basis. 

2.2.8.4 Calibration stock solutioti which sre received sealed in ampules from the mamrfacturer 
are useable up to their manufacturer’s expiration date. The mixed PNA200 stock 
solution is stable for up to 6 months or 1 year when promptly ampuled. Working 
calibration standards may be used for 1 week. 

3.1 

3.1.1 

3.1.2 

3.1.3 

3.1.4 

Routine Safety Precautions 

All standards and sample exnacts should be handled as if they are hazardous substances. 

Refer to the instrument man- s manual for routine instrument precautions. 

Routine precautions include an awareness of the moving parts on the instrument you’re 
using. These parts are often charged with power from an electrical component or with 
high pressure gas and have the potential to do harm if not used properly. 

Electrical shock - All instruments present the possibility of electrical shock. The operator 
should take all precautions including ensuring that all instruments are operated with fully 
grounded power outlets, turning off the instrument and disconncaing the instrument tirn 
the ekcwical power supply before working on any electrical components, etc. 

Lauds Testing Laboratories. Inc. 
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3.1.5 Almost all of the analytes under consideration are known oi sqected carcinogens. 
Analysts should wash their hands atter using any stamkd, solvent or sample extmct. 
Additionally, a respirator should k worn or a fume hood utilized for extremely hazardous 
compounds or very dirty extracb. 

3.2 wastedisposal 

3.2.1 All waste solvents, expired standad and old extra& should be disposed of in the solvent 
waste csn located in the prep area fume hood Consult the laboratory SOP for more detail 
on waste disposal. 

4.1 Analytical conditions 

4.1.1 chromatogmphic conditions 

Initial Temperature: 
Initial Time: 
Column Tempemture Progmm: 
Fii Tempemturc: 
Fbal Time: 
Injector Tempexatwe: 
Transfer Lihe Temperature: 
Injector Purge Tie OE 
Injection Volume: 
Column Linear Velocity: 

4.1.2 Mass Spectrometer Conditions 

Electron Energy: 
Scan Tie: 
Scan Start Tiie: 
Scan Tie Range: 
Scans in Mass Segment: 
Scan Tie Range: 
Scsns in Mass Segment 
Scan Tie Range: 
Scans in Mass Segment: 

80°C. 
2mimtcs. 
9"chinllte. 
305T. 
8minutcs. 
25O'T. 
28OT. 
42 seconds (0.7 minutes). 
2~* 
30-40 cmkx (nominal 35 cmkec measured at 3O’C). 

7Ovolts. 
Nottoexceed 1 secondperscan. 
4.5 minutes. 
itom4.5 to 16.5 minutes. 
125bJ 177amu. 
km 16.5 to 27 minutes. 
165to245amu. 
fkom27to36mimtcs. 
248to28Oamu. 

d 

J 
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4.2 

4.2.1 

4.3 

4.3.1 

4.4 

4.4.1 

.-.,e 4.5 

4.5.1 

l 

Method Detection Limit Study 

MDL studies will continue to be pafomed. This procedure is folly described in Laucks 
SOP on D-on of MDL’s. 

Mahod Reporting Limits 

The method reporting limit for this method shall be set as described by method 8000B by 
using the lowest calibration standard as the method report limit. Values detected below 
this level will be reported but will be ‘9” flagged ss outlined in Section 5.2 of this SOP. 

Method Validation 

prior to the analysis of any samples, it is necessary to validate the method. A method 
validation study is performed in a similar manner to an MDL study with the exception 
tbat a minimum of 4 replicates are required and the concentration levels are typically ’ 
higher. Tbis procedure is fully described in Laucks SOP on Determination of Precision 
and Accuracy Studies. 

Daily Instrument Maintenance 

Daily instrument maintenance is required for good chromatography and proper 
calibration. The following steps must be undertaken as needed before the analysis of any 
standards or samples. 

. Cool GC oven to 30°C. 
l Check backgrouud. 
l Remove injector septum and liner. 
l Remove cohmn hm injector. 
l Installacleanquartzliner. 
l Reinstall O-ring or replace ifwom. 
. Install a new fenule on the column. 
l Clip off 8-10 cm of the c&mu Check for proper cut. 
l Reii cobmm in injector and adjust height. 
. Installinjectorcapsndanewseptum. 
l Clean and re-install the autosampler syringe. 
l Check the background again. 
l If background is okay, ramp the GC oven twice t+om 3OT to 300°C at 

193ninute and hold 8 minutes. 

Luucks Testing Laboratories, Inc. 
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4.6 Instrument Tuning 

4.6.1 The HP 597OB mass spectrometer uses FC-43 (PFTBA) as a mass calibration compound. 
Each instrument will require different ion ratios to pass the required DFTPP performance 
criteria See Appendix II for the DFTPP tuning criteria The following ratios are therefore 
approximate. Use manual tuning to tune the mass spectrometer. 

IQn 
69 100% 
131 25-35% 
219 2535% 
414 l-3% 

4.6.2 Ion peak widths should be in the 0.5 to 0.6 amu range. Excessive peak width can lead to 
loss of minor isotope peaks. InsuEcient peak width can result in the loss of sensitivity. . 
Ions for water, nitrogen, and oxygen should be 45% of ion 69. A copy of the PFTBA 
spectrum and tabular listing should be kept with the instrument historical file. 

4.7 Initial Multi-Point Calibration 

4.7.1 An instrument performance check solution containing DFTPP should be injected first in 
order to verify DFTPP tuning criteria, degradation, and column taiiing factors. The 
spectrum of DFTPP must pass tuning criteria before any other standards are injected. 
Retuning of the instrument may be necessary to achieve this. Additionally, the DPTPP 
spectmm should be well within the performance criteria - i.e., no ion abundance should 
be borderline and the ratios should be mutinely reproducible to insure a stable calibration. 

4.7.2 Analyze standard solutions using five di&ent concentration levels. The lowest 
concentration should reflect the current report lit being used. The highest concentration 
should define the upper usable working range of the detector. Analyze the calibration 
standa& following an acceptable DFTPP injection. The initial calibration must meet the 
criteria outlined later in this SOP. 

-I 

- 

J 

4.8 Continuing Calibration VeritTcation 

4.8.1 At the beginning of a QC period, analyze an instrument performance check solution. The 
DFTPP tuning criteria in Appendix II must be met prior to analyzing a CCV standard. If 
DFTPP tuning criteria are met, analyze a CCV standard. The standard analysis must meet 
the %D and minimum RRF criteria detailed later in this SOP. 

Laucks Testing Laboratories, Inc. 
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4.9 Sample Analysis 

4.9.1 Analysis sequence 

4.9.2 In general, the method blank accompanying the samples is injected prior to the analysis 
of the samples. This is not a requirement, however. Sampies are then injected until the 
end of the 12 hour clock. After 12 hours have expimd, instroment maintenance is 
performed and another IPCS and CCV standard am analyzed and evaluated before sample 
analysis comimles. 

4.9.3 Extract Prepamtion 

4.9.4 Remove sample extracts from the refrigerator and allow them to come to room 
temperature. 

4.9.5 Transfer 200 @ of extract to a vial insert. 

4.9.6 Add 2 & of IS solution (PNA IS Mzx @ 200 ug/mL). 

a 4.9.7 Cap the vial and mix well. 

4.9.8 Place the vial onto the autosampier for analysis. 

4.9.9 For dilutions, decide what dilution is necessary from previous data or analyst judgment 
Make dilution and then add 2 fi of IS solution prior to capping vial. Mix well prior to 
analysis. 

4.9.10 Compound Identification 

4.9.10.1 Compounds are tentatively identified if a peak elutes within 0.5 minute of tbat 
compound in the CCV stands& In addition, the internal standard for that compound 
shouid’also be within 0.5 minute of its counterpart in the CCV standard. To confirm the 
presence of that compound in the sample w the mass spectmm of the peak must be 
evaluated Spectra are compared against standard spectra of each compound generated 
on the instrument used for analysis. 

Lauck Testing Laboratories. Inc. 
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4.9.10.2 The following criteria are used to evaluate mass specm~ 

l The intensities of the characteristic ions of a compound maximimwithinonescanof 
each other. Searches performed based on the presence of a target compound at a 
compound-specific retention time will be accepted as meeting this criterion. 

l AUionsprrsentinthestandardmassspectraatanlativeintensitygreaterthan30% 
(most abundant ion in the speclmm equals 100%) or the three ions of greatest 
intensity must be present in the sample spectmm. 

l The relative intensities of ions specified must agree within 30% between the standard 
and sample spectra Example: For au ion with an abundance of 50% in the standard 
spectra, the corresponding sample ion abundance must be between 20 and 80 percent 

l If a compound cannot be verified by all of these criteria, but in the technical judgment. 
of the analyst, the identification is correct, then report that identifkation and proceed 
with quantification. 

l The experienced analyst’s judgment weighs heavily in evaluating chromatograms and 
mass spectra for compound identification. For instance, the retention times of 
surrogate compounds may be outside their expected windows due to sample matrix 
effects. If this has occurred, it must be fully documented in the appropriate report 
notes. 

4.9.11 Common Analytical Problems 

4.9.11.1 An analyst’s professional judgment plays a large role in how data is interpreted. The 
following guidelines should be followed in order to facilitate consistency between 
analysts. Any anomalies not addressed in this SOP must be discussed with the 
qervisor prior to implementation. All anomalies and corrective actions must be 
documented. 

4.9.12 Canyova 

4.9.12.1 In some cases, if analytes in a sample are very high, there may be carryover from one 
analysis to the next. If a sample is mspecmd of being high due to historical data or 
extract color, the sample should be diluted prior to analysis, or one or more blanks 
should be analyzed after the sample to insure that there is no carryover between 
analyses. 

Lads Testing Loboratories. Inc. 
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4.9.12.2 However, in the case where high levels were not expected, and do appear in a sample 
analysis, the analysis at% it should be examined carelily for carryover. 

4.9.13 Mauual Peak Integrations 

4.9.13.1 Manual peak integrations should be osed only when necessary to correct for matrix 
interfeence, tangent peaks, and rising baselines. Mauual integrations sre not to be used 
in an attempt to meet calibration, surrogate recovery, or spike recovery criteria 

4.9.13.2 If the chromatogram shows degradation due to sample loading e.g. split pea@, lii off, 
or severe taitmg, the sample should be diluted and reanalyzed if required detection 
limits permit. 

4.9.13.3 If a manual integration is necessary, follow the following guidelines: 

’ l Integrate only the peak. Start where the peak lii &rn the baseline and end as 
soon as it retorns to the baseline. Do not integrate extra baseline in an attempt to 
increase peak area 

l Do not “peak shave”. Do not cut off legitimate parts of the peak in order to reduce 
peakarea 

. In cases of tangent skims, do not increase or decrease peak areas or heights by 
skimming extra long baselines or draw-ing the baseline too low. 

l Always initial and date your manual integrations. 

Lads Testing Labomories. Inc. 
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4.9.14 Compound Quantification 

4.9.14.1 Aqueous samples 

4.9.14.1.1 The equation for internal standard calculations is . 

Extract Concentration(ng I pL) = AAxxk 
il 

where: 

= Response for the target analyte 
= Response for the internal standard 

CL = Concentration of internal standarh in ng/pL 
RRF = Relative Response Factor (calculated !Yom the CCV) 

4.9.14.1.2 The above equation is used directly by the HP computer to yield the extract 
concentration. To cakulate the actual sample concentration, the following calculation 
mustbeused. 

--I 

Sample Concentration(~g I L) = FxDxfixGPC 
vi 

where: 

F = Amount found tirn HP quautitation report (r&L) 
D = Dilution factor of extract 
Vf = Final exhact volume (@J 
GPC = GPC dilution factor. Use 1 if GPC was not performed, 2 if GPC was used 
vi = Initial sample volume (mL) 

4.9.14.1.3 Normally, these calculations are automatically performed by the LIM system. 

4.9.14.1.4 Any sample exmcts which exceed the upper calibration range for any analyte of 
intcrcstmustbcdilutcdandrcanalyzcdtobringtheanalyteintothcworkingraneeof 
the calibration. 
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4.9.14.2 Non-aqueous samples 

4.9.14.2.1 The results calculation for non-aqueous samples is very similar to that for aqueous 
samples. The only difference is the inclusion of a total solids term to calculate the dry 
weight equivalent of the initial sample size. 

Sample Concentration( pg I L) = FxDxbxGPC 
W-SXT, 

WS = Sample size exkacted in grams. 
TS = Total Solids in decimal format (i.e. 0.76 not 76). 

4.9.14.2.2 Any sample extracts which exceed the upper calibration range for any aualyte of . 
interest must be diluted and reanalyzed to bring the analyte into the working range of 
the calibration. 

LBeQQm 

5.1 Data Packet Organization 

5.1 .l See Appendix III for a check list detailing data packet organization. 

5.2 Quality Control Reports 

5.2.1 All results for quality contil tests are entered into the lab data base. Printouts of all data 
entered most be included iu the data packet. The routine minimom is a method blank 
rep06 a method blank spike report, and an MSMSD report. 
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5.3 Sample Result Reports 

5.3.1 Data Qualifying Flags 

5.3.1.1 Sample report results are qualiGd with data qualifying flags. These flags have the 
following defblitions: 

u: 

B: 

J: 

D: 

x: 

E: 

The analyte of interest was not deteGted, to the limit of detection indicated 

The analy-te of interest was detected in the method blank associated witJ the 
sample, as well as in the sample itself The B flag is applied without regard to the 
relative concentrations detected in the blank and sample. 

The analyte of interest was detected below the practical qoantitation limit. This 
valw should be regarded as au estimate. 

The value reported is derived fkom the analysis of a diluted sample or sample 
extract. 

Indicates an -solvable isomeric pair. This flag indicates that calculated results 
are the sum of the two isomers. 

The value reported is based on a sample or sample extract in which the target 
analyte concentration exceeded the calibration range. The value reported should 
be considered an estimak 

fi&Ounlitv 

6.1 oeneralIssues 

6.1.1 See Appendix VII and VIII for QNQC limit and corrective action tables. 

6.2 Iniliai calibration 

6.2.1 Criteria 

6.2. I. 1 Initial calibration data are evaluated using %RSD of the relative response factors as well 
as minimum average RRPs. The %R!SD most be < 30% for each individual Calibration 
Check Compound (CCC). All other RR& must be 5 15%. Alternatively. RRPs may be 
used as long as the average RRFs for all compouuds iu the me&cd are 5 15% and the 
cccs are c 300/o. 

Lamb Testing Laboratories, Inc. 
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6.2.1.2 Calculate the %RSD for all compoukis. CCC criteria are listed in Appendix IV 

6.2.1.3 Calculate the individual and average RFs for each compound. 

6.2.1.4 RFs sre calculated using the equation 

RF= 
RXG 
AirxG 

= Response of target auslyte 
= Response of imemal stsndard 

CS = Amount of target analyte (l&L) 
CiS = Amolmt of internal standard (r&L) 

6.2.1.5 The minimum acceptable average RF for all analytes is 0.050. 

6.2.2 Corrective action 

6.2.2.1 Ifthe criteria are not met, other standa& may be analyzed or appropriate instrument 
maintenance and,analysis of new standards must be performed. Failure to achieve the 
required minimum average RRP for the SPCC compounds may indicate the riced to 
perf omi instrument maintenance or prep= fksh calibration standards. 

6.3 Continuing Calibration Verification 

6.3.1 Criteria 

6.3.1.1 At the begbming of each 12 hour QC period, a CCV standard is analyzed. The RF for 
each compound is calculated and the percent’difference is calculated as follows: 

% D@erence = RFc-RFixloo 
RFi 

RFi = Average RF from Initial Calibration. 
RF, = RRF hm ccv standard. 

Lou& Testing Laboratories, Inc. 
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6.3.1.2 The %D results for all CCCs must be less than 20%. The %D for any other analytes 
should be < 30%. 

6.3.1.3 In addition, all compounds most have a miuimum RRF of at least 0.050. See Appendix 
VforallCCVcriteria 

6.3.2 Corrective action 

6.3.2.1 Check that all peaks have been properly integrated. Check the calculations. If the %D 
criteria are still not met, perform corrective instrument maintenance or re-t&g, and 
reanalyze the standard. Ifthe %D or minimum RF criteria are still not met, a new CCV 
standard may need to be prepared, a new initial calibration performed, a new columo 
installed, or other instrument maintenance performed in order to meet the CCV criteria 

6.4 Method Blank 

6.4.1 Critetia 

A 6.4.1.1 A method blank is used to verify contamination-free reagents and apparams. A method 
blank is prcpsred with every set of samples extracted at the same time, at a tiquency of d 
at least one blank per 20 samples. 

6.4.1.2 The concentration in a method blank of any analyte of concern should not be higher 
than the reporting limit. Any andyte response above the MDL is reported. Values 
below the reportiug limit are “I” flagged. Method blank control limits are detailed in 
AppendixVL 

6.4.1.3 Where contractually &ired, e.g. Navy work, all aualyte concentrations in the method 
blank most be <MDL. 

6.4.2 Corrective action 

6.4.2.1 The blank should be reaaalyzed first if uury-over from a pmGously analyzed sample is 
believed to be the cause of the contamination. Ifthe contamination is not present in the 
second analysis, the results of the second analysis may be used. Any similarly affected 
samples should also be reanalyzed. 

Loucks Testing Laboratories, Inc. 



Method No:LTL-8277 
Revision: 0 
Date: 02fosm 
Page: 25 of 38 
R&iCCS: NON-E 

6.4.2.2 Ifan snalytc is found in the blank but not in any of the associated samples, the sample 
batch may not require re-extraetion unless this is required by contmctual obligations. 
Consult the QC officer to determine ifre-exuacnon and reanalysis sre required. 

6.4.2.3 If any snalyte exceeds the control limit in the blank and is also found in the associated 
sample extra&, the samples must be rc+mactal and rcanalymd. 

6.4.2.4 In any event, it is the laboratory’s responsibility to ensure tbat method interferences 
caused by contaminants in solvents, reagents, s and other sample processing 
hardware leading to discrete srtifacts and/or elevated baselines in the chromatograms be . . . mmmnzed. In the extreme case of chronic contsmmation, blanks may have t; be 
analyxed from each stage of the sample processing to detzmine the contamination 
source so it can be eliminated. In all cases where blank contamination exceeds the 
control limit, a narrative comment must be made which documents the corrective 
actions taken. 

6.5 QC Check Sample @XS) 

a 6.5.1 Criteria 
- 

6.5.1 .l The LCS is used to determine whether a method is in control during sample preparation 
and analysis. A LCS follows the same protocol ss the matrix spike analysis except that 
the spiking solution is added to a blank matrix (deionized water for water or sea sand for 
soil/sediments) instead of sn actual sample. Control limits are maintained in the Laucks 
quality control database (QC-DB) 

6.5.2 Corrective action 

6.5.2.1 Check ali peak htcptions and sample calculations. 

6.X.2 If the analytc recoveries still exceed the control limits, the blank spike extract should be 
==bi=d 

6.5.2.3 If the snalyt~ mcoveries are still out of control, rc+xtmction of the associated samples is 
required. 
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6.5.3 Man-ix Spike 

6.5.3.1 Criteria 

6.5.3.2 A sample is chosen tirn the samples to be analyzed, and sn aliquot of spiking solution 
is added to this sample prior to extra&on It is not required that a matrix spike analysis 
be performed with each &on batch unless the project QAPP requires it. However, 
the minimum hquency for MS analysis is 1 each per 20 samples per matrix. This 
matrix spike sample is used to evaluate the matrix effect of the sample upon recovery of 
selected target analytes. Analyte recovery is calculated as follows: 

96&ecowy = ssR-sRxloo 
SA 

where: 

SSR = Concentration in spiked sample. 
SR = Native concentration in unspiked sample. 
SA = Concentration of spike added. 

6.5.3.3 The control limits for MS/MSD recoveries are available in the Laucks’ quality control 
database (QC-DB). 

6.5.4 Corrective action, 

6.5.4.1 Samples with spike recoveries outside control limits will be reviewed for possible 
corrective action Corrective action may involve recalculation, re-xtmctio~ and/or 
reanalysis. This process should also look at the recovery of surrogate compounds in the 
MS sample and at the recovery of matrix spiking compounds from the extmction batch 
blank spike analysis. In all cases, R narrative explanation of the condition is required to 
detail the comctive actions taken. 

6.6 Matrix Spike Duplicate 

6.6.1 Criteria 

6.6.1 .l The compound recovery criteria are identical to those for the matrix spike sample. In 
addition, the matrix spike duplicate is used to measure method precision. This is done 
by computing the relative percent difference (RPD) between the matrix spike and matrix 
spike duplicate recovery values. 

r 
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6.6.1.2 This calculation is ss follows: 

sl-s2 xl00 
RPD= (Sl+s2)/2, 

Sl = Measured concentration for MS sample. 
s2 = Measured concentration for MSD sample. 

6.6.1.3 The control limits for MS/MSD recoveries and RPDs are maintained in the Laucks 
quality control database (QC-DB). 

6.6.2 Corrective action 

6.6.2.1 Corrective action for RFD values which exceed the control i&its follows the corrective 
action for MS/MSD recoveries. If more than one RPD exceeds the control limit, re- 

0 
extra&on may not be required ifit cau be demonstrated that the sample is non- 
homogeneous and all MS/MSD recoveries are within the control limits. 

6.7 Surrogate Recovery 

6.7.1 Critezia 

6.7.1.1 Surrogates are chemically similar compounds added to every sample, method blank and 
QC sample prior to sample processing. They are used to monitor for potential sample 
processing errors and matrix effects. Surrogate compound recoveries are calculated as 
follow: 

S” 
%Recove y = - x 100 

s 

%I = Concentration of surrogate measured in extract. 
S, = Concentration of surrogate added. 

a 
6.7.1.2 The control limits for surrogate recoveries recoveries are maiutained in the Laucks 

quality control database (QC-DB). 
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6.7.2 Corrective Action 

6.72.1 Check calculations for possible error. 

6.7.2.2 Check instrument performance, if necessary correct the problem and re-snalyze the 

6.7.2.3 Some samples may require dilution in order to bring one or more target analytes witbin 
the calibmtion range or to overcome significant matrix iuterference. This may result in 
the dilution of the surrogate response to the point that the recoveries can not be 
measured. Ifthe surrogate recoveries are available f?orn a less-diluted or iu&luted 
aliquot of the sample or sample exlrac& those recoveries may be used to demonstrate 
that the surrogates were witbin the QC limits, and no forther action is required. For all 
package work both the diluted and undiluted analyses will be provided. 

6.7.2.4 Re-extraction is not necessary in the case where a sample is chosen for MSh4SD 
analyses and the same recovery pattern is present in all three analyses. In this case, 
matrix effects my be assumed and reextraction is not required for this sample. 

fj.7.2.5 All other circumstaaces require redon and reanalysis of the affected sample(s). d 

6.7.2.6 Out of control surrogate recoveries in the method blank require that all the samples in 
the associated batch be re-extmcted and reanalyzed. In any case, it is imperative to 
identify the problem associated with low recovery so that it cao be corrected. It is a 
requirement that all out of control surrogate recoveries and the corrective action taken 
be discussed in the narrative. 

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,3rd 
Edition, Method 827OC. “Semivolatile Organic Compounds by Gas 
Chromatography/Mass Spectrometry @C/MS): Capillary Column Technique,” Revision 
2, December 1996, U.S. EPA. 

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,3rd 
Edition, 2nd Update, Method 36404 “Gel-Permeation Cleanup,” Revision 1, November 
1992, US EPA. 

US EPA. Contract Laboratory Program, Statement of Work for Organic Analysis, Multi- 
Media, Multi-Concentration, Document Number OLMQ3.1. August 1994. 

i 
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APPENDIX1 '- 

1-Fl&onaphthalene 
Naphthalene 
2-Metbylnaphtbalene 
Acenaphthylene 
Acenaphthene 
Fluorene-dlO 
Fluorene 
Phenanthrcne 
Anthracene 
Carbazole 
Fluorantbene 
Pyrened 
pyrene 

_...._ l Benzo(a)aotbracene 
Chrysene 
Benzo@)fluoranthem 
BenzoQfluoranthene 
B-Ww- 
Ideno( 1,2,3-cd)pyrene 
Dibenz(~)autbracene 
Benzo(g,h,i)perylene 

8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

a 
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APPENDMII - 

DFTPP Tuning Criteria 

51 
68 
69 
70 
127 
197 
198 
199 
275 
365 
441 
442 
443 

3060% of mass 198 
less than 2% of 69 
present 
lessthan2%of69 
40-60% pf mass 198 
less than 1% of 198 
100% 
5-9?? of mass 198 
lo-30% of mass 198 
greater than 1.0% of mass 198 
O-100%0fmass443 
40-100% ofmass 198 
17-23% of mass 442 

8270 Method Criteria has been used as allowed by the method. The spectmm must be taken by 
averaging the peak apex with each of the adjacent scans and background subtract@ not greater 
thsn 20 scans prior to the beginning of DFTPP. 

-1 
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APPENDIXID - 

Data Packet Cheek Lit 

Surrogate Recovery Summary Report 
Blank Spike Recovery Report 
MSIMSD Recovery Report 
Method Blank Summary 
O-C/MS Instrument Performance Check 
Internal Standard Area and RT Summary Report 

Target Compound Results (Orgauics Analysis Data Sheet) 
Tentatively Identified Compound (TIC) Results (ifrequired) 
Sample Chromatograms, quantitation reports and spectra for all samples 

-e 
Initial Calibration Summary Report 
Chromatograms and quantitation reports for all initial calibration staudards 
Continuing Calibration Summary Reports 
Chromatogmms and quantitation reports for all CCV Standards 

BmvOChta 
Bar Graph Specman, mass listing and chromatogram for every DPTPP injection 
Method Blank Data 
Target Compound Results (Organics Analysis Data Sheet) 
Tentatively Identified Compound (TIC) Results (ifrequired) 
Chromatograms, qoantitation reports and spectra for all method blanks 
Blank Spike Data 
Target Compound Results (Organics Analysis Data Sheet) 
Chromatogrms, quantitation reports and spectra for all blank spikes 
Matrix Spike/h&& Spike Duplicate Data 
Target Compound Results (Organics Analysis Data Sheet) 
Chromatograms, quantitation reports and spectra for all MS analyses 
Control Charts 

All extraction bench sheets, analysis log book pages, chains of custody, and any other pe&ent 

l infonmtion 
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APPENDMIV . 

lnitial Calibration Criteria 

Acenaphthau 
Fluorantbcne 
B-(ahm 

RSD for all other aualytcs must be < 15%. 

< 30% 
<30% 
<30% 

APPENDMV 

Continuing Calibration Verification Criteria 

Acenaphtbene 
Fluorantb~e 
BenzoOpyrme 

O%D for all otbcr analytcs must be witbin 30%. 

0, D 
20% 
20% 
20% 

APPENDMVI 

d 
. 

Method Blank Control Limits 

Control Limits 
d Water soil 

All compounds <RL <RL 

lfcomactmlly required, e.g. Navy work, all analyte contentions must be < MDL in 
tbemetlmdblauk. 

‘-- 3 
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APPENDIXVII 

Method 8270 Flow Chart 
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APPENDIXVIII . 

Method 8270C QA Requirements and Corrective Actions 

QA Element 

hitial 
Calibration 

Internal 
Standards 

DFTPP 
TIUliDg 
Vdication 
(50 ne) 

contbluing 
Calibration 
VUifiCdOO 

Met&l Blank 

Method 

theRTofU,elSiathe 
CCV. 
Mns Ablmdmx 
51 3&60% Of 
19868 OK of 
69 69 placn 
70 aYwof69 
127 4odo%of 
198 197 <IKOf 
198 198 100% 
199 5.9%of 198 
175 10.30% of 
198 365 .Lo% 
of198441 p4wmt 
blt<443442 4G 
Iw%Ofl9aU3 
1743Kof442 
Mld-lti aadrd evmy 
12 bms. 
wuo%fmcccs.ao 
aba do. 

W&lUmuDkcMDL 

Loocke Criterion 

5kvds,%RSDfarCC~ 
c3o.‘ulmhm<l5% 
Au RFS =a05 
Albmdvd. 
RsDrmaL<Z 

NlpMcnCd8. 
.4cewhthmedlO. 
PbamdtrenedlO. 
Chryuncdlt 
Paylm-dlz, a0 @ 2.0 
nc/ti= 
Areamurtk-5O%m+ 
100% ofale8raofcbe 
Lshtheccv. RTrmra 
ksitbbl0.5minvra0f 
RT in CCV. 

hws Abundnsc 
II 3040% Of 
19868 QKof 
59 69 F=- 
10 oKOf. 
127 4OdO%of 
198 197 ClKOf 
198 19a lea% 
199 5-9Y.of 198 
275 IO-309bof 
198 365 Zl.o% 
d198 441 pIesew 
b&e-=443442 40. 
100% of 198 u3 
1743% of u2 
1.0 nyul sundad Nay 
I2kws.%Dfor 
cccuo. alI otbasuo. 

Evay12bmm. 

Cometive 
Action 

Ic-ollyril0foul 

:opy of DFTPP dwk 
vim dw file. 

J 
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QA Element 1 MCthod 1 LanclLY Criterion Frequency ) Corrective 1 Documentation 

Blank Spike Empiricallydcrivcdflum Em#icdilydL3hd~ 

Recovery 
ZOCCMBS.QC 2OBS.QCiamvJ 
iUtWVdm3x equds3xsmdnd 

Recovery 84 
10ormrcMyMsD IOormoeMSMSD 

RPD 
.D$.a.~-~ pM.Qcb-M 

3X tandpd dcviuim. 

oncpcrbab0f 
mmy. 

oilepKbateb0f 
nmy. unless blmks spike 
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APPENDMIX 

Aaalytea Ammenable to Analysis by Method 827OC SIM 

Naphthalene 128 129,127 
2-Methybmphthalene 142 141 
Acenaphthylene 152 151,153 
Acenaphthene 153 154,152 
Fluorene 166 165,167 
Phensntbrene 178 179,176 
Anthraceni 178 176,179 
Carbazole 167 166 
Fluoranthene 202 200 
Pyrene 202 200,203 
Benzo(a)anthracene 228 229,226 
Chrysene 228 226,229 
Benzo(b)fluoranthene 252 253 
Benzo(k)fluorantbene 252 253 
B~~ahyrrne 252 253 
Indeno( 1,2,3-cd)pyrene 276 274 

: Dibenzo(ti)authrace 278 279 
Be=cWGWl= 276 274,277 
I-Fluoronaphthalene 146 147,145 
FluorenedlO 176 174,177 
Pyrened 212 

- 
d 
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APPENDMX 

Elntion Order of the Compounds 

RC!tB . . . 

Naphthahe 8.71 
2-Methylnaphthalene 10.57 
Acenaphthylene 13.09 
Acenaphthene 13.62 
Fluorene 15.04 
Phenauthrene 17.76 
Anthracene 17.89 
Carbezole 18.41 
Fluoranthene 21.16 

21.78 
Benzo(a)anthracene 25.19 
Chrysene 25.31 
Benm@)fluorauthene 28.13 
BenzoQfluoranthene 28.21 
B-(ahyrme 29.08 
Indeno(l,2.3-cd>pyrene 33.00 
Dibenzo(a,h)anthmxne 33.06 
Benzo(g,h,i)perylene 34.11 
1-Fluoronaphtbalene 8.70 
Fluorenedl 0 14.96 
Pyrened 21.74 
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Semlvolatile Internal Standards With Corresponding Anaiytes Assigned For Quantitation 

Naphthalene-dS 

Naphthaleme 
2-Methylnaphthalene 
l-Fluoronaphthalene 

Acenaphthene-dlO 

Acenaphthylene 
Acenaphthene 
Flwrene 
Fluorenedl 0 

Phenanthrene-dlO Chrysene-dU Perylene412 

Phenanthme 
Ankacene 
Carbazole 
Fluomthene 

Pyrene 
Benzo(a)anthracene 

Benzo(b)flwranthene 
Benm(k)flwranthene 
B=Wahynne 
lndeno( 1,2,3-cd)pyrcne 
Dibenm(a,h)anthracene 
Benzo(gAi)perylene 

-. 

4 
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The data reviewer will be working on reviewing data packages which have been completed by the HPLC 
analyst. The review will follow this procedure. utilizing reference materials anached to this procedure as 
well as client/project specific requiremems (such as Maximum 96 RSD and CRDLs, if different from 
EPA PQLS), which will be provided by the HPL.C Supervisor. AU data review will be documented on 
the “Data Review Checklist” (attached to ti procedure) and comments will be referenced to the Review 
lum and number. At rhe end of the review process, the reviewer will arrange dx data package in the 
order specified here. with the completed ‘Data Review Checkliit” and a.ccompanyittg notes from the 
analyst(s) (if applicable) 011 the top of the package. l&is package will be given to the HPLC Supervisor 
for fti review and narrative preparation. 

List of Atmchments 

1, Laucks Testing Labs - Data Review Checkliit IDRC] (HPLC - Ordnance Version) 

Procedure 

1. I&al Information 

A. Before beginning the review process, it is important to conFirm wirh the HPLC Supervisor what 
mcdtod was used and what the associated QC limits are. Most of tis information is primed on 
the following forms, however it must be confirmed rhat these QC limits are correct for dte 
medmdklicnt/project. The levels for dte following QC criteria should be confiied: 

-1 
Initial Calibrations: Maximum %RSD (usually 20%. will be on Form VJ 
continttittg as: Maximum %D hmaUy ISA. will be on Form VII & lcv) 
Surrogates: Acceptable Recovery Range (will be on Form II) and spiking levels 

flO0 ul of Surrogore Spike Soln. Residue kvdsfor Water and Soil will be 2 ppm.J 
Blatk Maximum Allowahlc Gmcetmation for com%med compounds 
MSIMSD: QC Llmlts for % Rcc and 96 RPD (on Form IIIJ and spiking levels 

[lo0 ul of Spiking Solution. Wotcr will be 4 ppb. Soil will be 133 ppb.] 

B. Laucks forms itt die data package 

QC Summary Data: 
“Surrogate Recovety Summary Repon” 
“MSiMSD Report’ and Blank Spikes/Duplicates 

“Melhod Blank Summary’ 
Sample Data: (and Raw QC Dora) 
‘Organics Analysis Data Sheet” 
‘Compmd Confnmation’ 

. . -- .-. 

SURR GC 
BLKSPK-1 
BLKSPK-2 
MWMSP1 
MSiUSD-2 
BLK SUMM 

GC CONP 

Form II 
Form Ill 

Fom~ IV 

Form I 
Form X 

Laucks Testing hboratories 

- 
1 
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B. Laucks fotm~ in the data package fCottth?d) 

Standards Data: 
“lnithl Multi-point Calibration” 

Cal. Factors: 
RTr: 

Peak Respmse (Areas): 
Linear Rqmsion: 

“Initial Calibration Verification Worksheet” 
“Cotttimting Calibration Verification Worksheet’ 

Calibration Factor: 
Rcuntion Tiis: 

ICAL oc 
Part1 
Part2 
Part3 
Part4 
ICV-I 
ccv-1 
Page 1 
Page 2 

Form VI 

Form VU 

2. Ovuall Review 

A. Review Narrative already vmitm by analyst to familiarize yourself witb the project and to 
confirm what comments have already bwu witta. 

3. Form 11 (“Surrogate Recovery Summary Report”) 

A. Confll all Sample and QC arc prCsmt by comparing to the bench Sheet. 
Check “Yes” or “No’ on DRC #Al. Discrqancies must be noted on the DRC. referencing #Al. 

B. Check to make me the recoveria for surrogates are within QC liits. Outlien will be marked 
with an “*-. Comment on any that are outside limits or are not present (ltave been diluted out). 
Check ‘Yu’or “No’onDRC#A2mcompletion ofreview. Ifanyrecoveriesamowside QC 
timl~s. these mm be noted on the DRC, r&rencittg R.42. 

4. Form III (‘MS/MSD Report’ and Bhtnk@kes~t#kates BLICSPK-1.2, MSiMSD-1.2) 

A. BLKSPK-1 lad/or MS/MsD-1 - Confirm he spike added against the normal levels of 4 ppb 
for water, 133 ppb for soil. If not the normal levels, co&m against the bench sheets and log 
hooks. 

B. BLKSPK-1 mdhr MS/MSD-1 - Check the amount found against Form I’s (these are entered 
manually on Form III’s) for tk comspondiig sample @beck Lab ID against bench sheet). 
Chsktosecifany%Rcc.and/orRPD’rarcoutofconnol(willkindicatedwithsn’*‘). 
Check “Yes = or *No- on DRC #A3 and #A4 at wn#aion qf mkw. Tht number and type (high 
or low) of out of controlc must be noted on the DRC, referencing M3 a&for #A4 followed by 
theLablD#wherethecwofcontmisocctt~. 

C. BLJCSPIC-2 ad/or MSiMSD-2 - Check that the correct samples arc m&d with the blank 
spike and/or MUMSD by cmtiming against the bench sheet. 
Qteck “Yes’ or “No’ on DRC #AS at completion of review. Disaepwt&s must be noted on the 
DRC. rcfrencing #AS. 
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5. FormlV (“Method Blat& Sttmmary’) 

A. Check the blank name aud wrrtspondiog lab ID ttttmbcrs against the bench sheet. 
Check of “Yes” or “No’ on DRC XA6. Discrepancies must be noted on the DRC, referencing 
#A6. 

7. Form VI (“Initial Multi-point Calibration” ICAL HPLC 
Cal. Factors: Part 1 

RTs: Pan4 
Peak Rcsponsc (A.rcas): Part 2 

Linear Regression: Part 3 
Amontttsommaty: Part5 

A. Part I- Check tbat 56 RSD is widxitt 20% limits (will be marked with a “*” if outside limit). 
Also conftrm that tbc lab file ID’s match those on the Target Sequence for the ICAL. 
Check “Yes” or “No’ on DRC K2 ot completiott of review. Discrepancies mtut be noted on the 
DRC, refwem-hg #Q. 

8. “Initial Calibration Verification Worksheet” ICV-1 

A. There may be an ICV Form for the mid-point standard from the ICAL. but only if samples were _ 
analyzed directly after the ICAL, before another CCV. Check dtat there is an ICV associated 
wldt each analytical batch of samples reported here by checking date and time agaiost Form IV I 
(“Method Blank Smmnaty”). If unclear as to which ICVs correspond to the samples, the Target 
seqtteoce should be referenced. 
Check ‘Yes’ or “No” on DRC XC1 at completion of miew. Discrepancies must be noted on the 
DRC, r#eretu?v #Cl. 

B. Co&m that %D’s arc witbin liits (15%). They will be marked with a “*- if out. 
Discqoancies must be noted on the DRC, r#erencbt~ #CI. 

9. Form VII (‘Cotttimtiug Calibration Verification Worksbeet” CCV-1) 

A. 

B. 

Calibration Factor: Page 1 
Retention Times: Page 2 

Page 1. Check that % D is witbin 15% control liits. Confirm tbar all forms are included here 
by comparing against the Target Sqttaw. 

Page 2 - Cominn Continuing Calibration RTs are wirhin RT window (note: these will rrpt be 
marked wltb a “*” if out of control). 

Check “Yes” or “No’ on DRC #C4 at completion CCV of review. Discrepancies must be noted 
on the DRC, nferencing XC4. 

10. Cbromatogmms and Processed Files 
A. Cottfum that chmmatograms and processed ftles for all calibration standa& sod CCVs arc 

pttrent. 
Check “Yes” or “No’ on DRC #C5 01 the completion of rev&. Diuwpancies muft be noted on - ’ 
the DRC. nfcrmcins KS. . 

Lattcks Testing Laboratorlcs 
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12. Form1 (“Organics Analysis Data Sheet”) 

A. 

B. 

C. 

D. 

E. 

F. 

Check dates received and dates of collecti~ against the SDG Database Report. and date 
eatracted against the extraction bench sheets. Confirm that the dates emacted and analyzed 
were within holding fimes. 

Extraction: 14 days for soils aud 7 days for waters (measured from date of collection). 
Analysis: 40 days from exuacfion. 

check “Yes’ or “No” on DRC #Bl ot rhe completion of review. Discrqmcies mtul be noted on 
the DRC. r&reruing #Bl. 

Check sample size against the bench sheet - the tidal sample (there are sometimes many 
dibxions) will always k a 1:2 dilution for water and soil. Confirm rhat the percent moisture is 
correct by comparing to dx SDG report (for soils). Waters should always be 100% moisture. 
tJheck ‘Yes’ or ‘No ” on DRC #B2 at the completion of review. Discrepancies must be noted on 
the DRC. rcfceruing XB2. 

Check that all “hits” are correctly transferred to Form 1 from Form X (unless dxy are crossed 
out 011 Form X). In addition, check the retention times of the analyte to ensure that they are 
within the RT window. The retention times and RT windows are located on the compound 
confirmation sheet. 
Check “Yes’ or -No” on DRC #B3 01 the completion of review. Discwponcies must be noted on 
the DRC. referencing XB3. 

Were all samples with analyte concentrations > the highest calibration standard diluted and 
reanalyzed? If so. were the diluted sample rcsuhs linear with the last result rhat exceeded 
calibration (i.e. within 25%)? 
check “Yes’. ‘No ” or *N/A. on DRC #B4 ot completion of review. Dismzponcies must be 
noted on the DRC, rcfcrencing #B4. 

Check fhaf the sample number on Form 1 matches that on the chromatogram. 
Check ‘Yes’ or “No’ on DRC #B5 ot the completion of review. DLscrepancits must be noted on 
the DRC. referencing #B5. 

Cheek that flags are wed correcfly. Rags not referenced on the ‘Use of Data Qualiiers” Memo 
are demikd heknv. 
‘D’ These flags are used on dilufed sample restdts, but are not used on the initial I:2 

dllmion as fhis ls a dilmion of methanol with water to produce the appropriate sample 
manix for HPLC analysis. 

“E’ A@ing above 1000 ppb extract concentration on Form X must be flagged with an “E’ 
on Form I and redilttted to attain an accurate analysis within the calibration curve. 

“X” This will he used for the most accurate ‘hit” from all the diltltions. only one “X’ for 
each samplc/analyte should occur throughout the dihuioos. as there is only one “most 
accarau’ hit. 

“2’ A ‘Z” flag on sample report forma indicates coelution has occurred between two or 
more fargef analytcs on flu cordbmafion CN~colmtm. For this reason. quantitative 
confumafion is nof possible. 
LXsmpmcies must be noted on the DRC. r+fmncbtg XB6. 

Lacks Testing Laboratories 
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13. FormX (‘compound coclcinmion”) 

A. Check chat any %D over 25% ls “P’ flagged on Form 1 (note that blank and matrix spikes are 
not co&cd sod ?&D’s reported should be crossed out for blaok spikes). 
Check “Yes’ or “No” on DRC #E6 at die complcrion of review of&a qtiifiers. Discrepancies 
must be MWd on he DRC. rflerencinb? #B6. 

B Check dx retention time wiudows located oo the the compound coaflltior~ form, wirh the 
copy of the retention time window study lccaud io the Bench Sheet section of the dara package. 
Quck “Yes” or “No” on DRC #B7 at the compledon of review of data qualifiers. Discrepancies 
mu.n be nored on the DRC, rcfcenci~ #B7. 

1 it the end of the Sample Data and Raw QC review, remove alI Form Xs and place them at the end ) 

14. Fii Review 
A. Were recoveries for rhe SRhl (if required by client/project) wltbm Qc Limis? 

Check “Yes”. “No’ or “N/A’ on DRC #D2 01 compledon of review. Discrepancies must be 
nored on rhc DRC, rcfcencing XDZ. 

B. Arc dl non~otif0~'UUBCC s included and noted on the DRC? 
Check “Yes” or *No” on DRC XDI 01 compledon of review. Discrepancies musr be noted on the 
DRC, referencing XDI. 

17. Or&r of Final Packet - All in numerical and chronological order and in order by column 
Check “Yes” or ‘No’ on DRC XD3 (II review completion. Norm discrqxincies rcfrencing #D3. 

1. 

2. 

3. 

QC Summary 
FormsIItbrou@IV 

sample Data 
For each sample the following packet: 

Ail Form I’S, Theo chromarognmr and integration reports (ClSfint. then CN colwnn) 

Scaodard Data 
Form VI’s (Pans 1.2.3, and 4) (CM cohnn first. then CN column on each) 
ICV-I (I&al Calibration Verh%ation Sbeeu) 
Form VII’s (Pages 1 and 2) (Cl8 cobmnfirs~, then CN column on each) 
Form X’s Csampks first, fo- by QC somplcs) 
Raw Standards Data. (compwnd coqimtation, chromaro~rams and integmfion reportsJ 
including: 

Multi-point calibratioos (Cl8 colwnn, Ihen CN coIwnn) 1 
AI1 ccvs aud ICVS in chrmlological order 
MDL Suindard 
I Blanks 

-1 
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4. Raw QC Data (Mahod Blanks. Blank SpikeslBkmk Spike Duplcts. MSMSDs, Control chans.) 
For each smnplc, the foikwiw pockn: 

AlI Form I’s, then chromatograms and integmion reports (C18jTrsr, then CN colrcmnj 

Including: SDG Rqm. Copy of insmmcm logbook, Exuactim bench sheets, Logbooks for 
surrogates/spikes (referenced on bench sheet). Logbooks for standards, RT Study. 

l 
Lacks Testing Laboratories 
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1.1 Method Description 

1.1 .l This method is used for the trace analysis of ordnance compounds iu water, soil, and 
sediment samples by high performance liquid chromatography. The concentrated water sample 
extracts are diluted 1: 1 (v/v) with reagent grade water prior to analysis. The sample extracts are 
analyzed using a Cl 8 (octadecyl) reverse phase column, and target analyte concentratio@ are 
measured at either 254 nm or 210 mn using a W detector. Au positive measurem ents observed 
on the Cl8 column are coniirmed by a second analysis which uses a CN (cyano) column. The 
Cl8 column is considered the primary column and is used for quantitation of all targ& analytes. 

1.1.2 This method is used to determine part per billion levels of the ordnance analytes listed 
below: 

Lauch Testing Laboratories, Inc. 
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6 Additional Compounds - 
(SeDarate Anabsis at 254 nm) . _ 

Compound Acronym 
2,4-Diamino-6-nitrotoluene 2,4-DA&NT 
2,6-Diamino4n.itrotoluene 2,6-DA4NT 
3,5-Dinitroaniline 3,5-DNA 
l-Nitroso-3,Uinitro-1,3,5-hexahydrottiazine MNX 
1,3,5-Trinitroso-l,3,5-h~y~~s TNX 
2,2’,6,6’-Tetraoitro-4,4’-axoxytoluene 4,4’-TN-AZOXY 

PETN/NG Compounds 
(Separate Analysis at 210 nm) 

Compound Acronym 
Nitroglycerin NG 
Pentaervthritohetranitrate I PETN 

a 1.1.3 Aqueous samples of higher concentration can be directly analyzed by diluting 1: 1 (v/v) 
with methanol or acetonitrile, filtering, separating on a Cl 8 reverse phase column, and 
determined at either 254 MI or 210 mn, and confirmed on a CN column 

1.1.4 This me-hod is restricted to use by, or under the supervision of, analysts experienced in the 
use of high pressme liquid chromatography and in the interpretation of chromatograms. Each 
analyst performing tbis method must have demonstrated the ability to perform the described 
chromatographic analysis and/or data interpretation. 

1.2 Method Deviations & Comments 

1.2.1 The following items represent deviations from the published version of method SW 8330 
which are followed as standard operating procedure in the performance of this method at Laucks. 

1. Single injections of calibration standards are analyzed rather than triplicate 
injections in a random order. It has been determined at Laucks that single 
injections of these standards yield acceptable calibration and lines@ data as 
evidenced by the calculated percent RSDs used to evaluate the initial 
calibration data. 

l 
2. Method SW 8330 specifies that all analyses are to be performed using a 
mobile phase which consists of a 50:50 mixture of methanol/water under 

Luucks Testing Laboratories. Inc. 
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isocratic conditions. Laucks employs a gradient ihrtion program (detailed in 
Section IV) in order to improve the separation of the target analytes on the CN 
column. 

3. According to Method 8330, all working standards are to be prepared daily in 
a methanokalcium chloride solution. The practice at La&s for 8330 and the 
6 additional compounds is to prepare working standsrds using acetonitrile and 
diluting 50/50 with water just prior to analysis. NGIPETN are prepared in a 
50150 mixture of acetonitrile and water. These working solutions have been 
demonstrated to be stable for at least 6 months. The stability of target analyte 
responses in the working solutions in use (especially that of tetryl) is used to 
determine whether new solutions should be prepsred. 

4. Tetryl decomposes rapidly in methanolkvater solutions, as well as with heat. 
Laucks has experienced erratic recovery of tetryl 6om spiked sample extracts. 

5. The contirmation column demonstrates 111 or partial coelution for the 
following target analyte pair% 1,3-dhritrobenzene and 1,3,5-trinitrobcn; 2- 
nitrotoluene, 3-nitrotoluene and 4-nitrotoluene; and 2,4-dinitrotoluene, 2,6- - 
dinitrotoluene and 2,4,6-trinitrotohtene. Therefore, positive confitmation can 
not be made when two or more co-ehrting peaks have been tentatively 4 

identified on the primary column. 

6. At the time of this writing, analysis of the 6 additional compounds (not 
including PETNING) combined with the 14 ordnance compounds results in the 
co-elution of 2,6-DA4NT and HMX, and 3,5-DNA and tetryl on the Cl8 
column using the 8330 method. However, tetryl and HMX do not coelute 
with any attenuation compound on the CN column using the 8330 method. 
These two compounds (HMX and tetry) do not co-ehtte with any of the 
attenuation compounds on the primary colum nor confirmation column using 
the attenuation method. 

7. Although the compounds NG and PETN are not listed in SW 846 Method 
8330, Laucks has found that adequate recovery of these compounds can be 
achieved using this method by modifying the wavelength from 210 nm to 254 
nm. 

8. Picric and picramic acids exhibit substantial peak shift and may elute near 
or co-elute with HMX on the Cl8 column using the 8330 method. However, 
no attenuation compounds, nor NGIPETN coleute on the primary (PAH) 

Lads Testing Laboratories, Inc. 
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column using the picric/picrsmic method. The buffer is used in tbis method in 
order to stablii these compounds. 

1.2.2 In order to attain lab-wide consistency among staff members for decision-making 
processes with regard to laboratory anomalies, several common items have been addressed in tbis 
SOP. Any occurrences which are not covered in this SOP should be discussed with the 
supervisor, prior to implementing a solution. 

1.2.3 One example is the determination of potential carry-over in sample analyses. Any samples 
analyxed subsequent to a high level sample (which is defined by yielding one or more target 
analytes above the calibration range) should be thoroughly examined for potential carry-over of 
the same target analyte(s). Corrective action in the form of reanalysis for possible carry-over 
should be performed and documented in the narrative. 

1.2.4 Another example is the review of all sample chromatograms for analytes which may not 
show up on the sample quantitation report due to data system error or retention time shift. All 
peaks should be examined and evaluated based on the retention times and sample concentration 
in order to prevent reporting false negatives. 

1.3 Sample Collection, Sample Storage, Holding Ties 

1.3.1 Samples are collected in amber glass containers with Teflon-lined caps. All samples and 
sample extracts are stored at 4°C ti“C. According to guidelines listed in SW-846 for the 
extraction of semivolatile compounds, water samples must be extracted within 7 days of 
collection, and soil samples must be extracted within 14 days of collection. All extra& must be 
analyzed within 40 days of sample preparation. 

1.3.2 Although not a routine sampling practice, a soil holding time study performed by the U.S. 
Army Cold Regions Research and Engineering Laboratory recommends a maximum holding 
time of eight weeks when samples are frozen 

1.3.3 A similar study performed for water samples recommends a maximum holding time of 50 
days for relatively sterile samples which are refrigerated. Surface waters, or samples likely to 
have signifkant microbial activity, may suffer significant losses of nitrosromatic compounds 
(particularly trinitrobenzene and trinbrotoluene) witbin 1-2 days, even under refrigeration. If 
microbial activity is suspected, water samples should be extmckd as soon after collection as is 
practical. 

1.4 Definition of Terms 

Lads Testing Laboratories, Inc. 
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1.4.1 This section delInes terms and acronyms as they are used in this SOP. Other terms, such as 
MS/MSD or method blank, are not defined here since it is assumed that the user of this SOP 
already understands their more general meaning. 

Method Blank Spike A background free matrix (DIW for water, clean sand for 
soils/sediments) to which known amounts of target analytes and 
surrogates are added each time sample extracts are prepared. In 
the context of this SOP, a blank spike is the same as a QC check 
standard. See also QC check standard. 

ccv 

CF 

DIW 

IBLK 

ICV 

IDL 

Contimting calibration verification. This is the same acronym used 
in the CLP program. This is a standard injected at some prescribed 
frequency during the analysis sequence to determine whether the 
instrument has remained in calibration. 

Calibration factor. The ratio of peak response to nanograms 
injected. This term is defined in the same way in both the CLP 
contract and SW-846. 

Deionized water. Lab reagent water. Organic-free water. Since the 
systems used to provide DIW at Laucks all contain carbon 
polishing filters, they are capable of providing organic-tree water 
for use in method blanks and method blank spikes. 

An instrummt blank is solvent containing the method surrogates 
and is injected into the instrument to monitor for carryover 
between sample extract injections. 

Initial calibration verification. It is a stambxd which is injected at 
the start of each QC period that is compared to the initial multi- 
point calibration to determine whether the instrument is still in 
calibration. 

Instrument detection limit. The lowest concemration of a target 
analyte that will yield a signahnoise ratio of at least 3x. Used as a 
starting point for selecting MDL study spiking levels. 

Laucks Testing Laboratories, Inc. 
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MDL Method detection limit. The lowest concentration in a sample 
which will yield a positive result tbat is greater than zero at a 
known level of confidence. MDLs are empirically determined at 
Laucks. 

QC Check Standard Quality control check stsndard. Referred to in this SOP as a blank 
spike. A QC check standard is a requirement of SW-846 method 
8000 and is used to determine whether the analytical system is in 
control ifMS/MSD recoveries are out of control. See also blank 
spike. 

QC Period 

RSD or %RSD 

0 

Quality control period. An analysis sequence initiated by the 
injection of one or more standards, followed by sample extracts, 
and terminated with a standard injection. A QC period can be 
open-ended chronologically, but calibration verification must be 
documented using the procedures in this SOP. 

Relative standard deviation or percent relative stsndard deviation. 
The ratio of the standard deviation of a set of values to tbe mean of 
the set of values. A measure of the similar@ of the values one to 
UlOthCI. 

RT Retention time. The time (in minutes) at which a target analyte 
elutes from the LC column. 

RT Window Retention time window. The i value which is applied to the ICV 
to establish the thne range used to make tentative compound 
identifications. 

Sequence A set of sample extracts and standard solutions injected into an 
instrument in a chronologically contimrous group. See also QC 
period. 

LEouioment 

2.1 Chromatogmphic system 

Primary column: Cl 8 (octadecyl) reverse phase HPLC column, 15 cm x 4.6 
mm, 5 pm particle size, @inin Microsorb or equivalent). 

Louch Testing Laboratories, Inc. 
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Secondary Column: CN (cyano) reverse phase HPLC column, 25 cm x 4.6 mm, 
5 pm particle size, (Supelcosil LC-CN or equivalent). 

C8 and CN reverse ptie HPLC columns in series, 1 Ocm x 
3.9mm, 4pm particle size, (Waters Nova- Pak or 
equivalent). These are used in the for the analysis of the 6 
additional compounds. 

Mobile Phase: 

uv Detector: 

HPLC System: 

Methanol (EM Science brand high purity solvent or 
equivalent). Reagent water (Modulab Polisher HPLC grade 
water or equivalent). 

254nm(210nmforNGandPETN) 

Rainin HPLC system - HPXL solvent delivery system 
capable of achieving 4000 psi. 50 pL sample loop. 
Knauer variable wavelength UV detector. 
Dynamax automatic sample injector. 
Digital integrator: EZChrom. 

Waters System: Waters 712 WISP Sample Processor or equivalent. 
50 pL sample loop or equivalent. 
Waters 486 tunable absorbance detector or equivalent. 
Waters 6OOE Multisolvent delivery system or equivalent. 
Digital Integrator: EZChrom. 

Hewlett Packard System: HP 1313A Autosampler. 
HPG1311AQuatPump. 
HP G1322A On-line degasser. 
HP G13 16A Thermostat column compartment. 
HP 1314A Variable wavelength detector. 
Digital Integrator EZChrom. 

2.1.1 Column Temperatlln Control 

2.1.2 Column tempemture is controlled through the use of a column heater which is maintained 
atatempemtureof25°C. 

Luucks Testing Laborqtories, Inc. 
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2.2 standards 

2.2.1 Target Analyte Stock Solution 

2.2.1.1 The stock solution used contains the 14 standard compounds in the mix at a 
concentration of 1000 pg/mL and is generally purchased from AccuStandard Inc. (25 Science 
Park, New Haven CT 065 11). Equivalent solutions from this or other vendors are also 
acceptable. 

2.2.1.2 The NG and PETN stock solutions are purchased individually from AccuStandard, Inc. 
(25 Science Park, New Haven, CT 06511). The NG solution comes in 1 mL ampules at 4000 
pg/mL in ethanol. The PETN solution comes in 1 mL ampules at 1000 ug/mL in methanol. 
Equivalent solutions t?om this or other vendors are also acceptable. 

2.2.1.3 The 3,5-Dinitroaniline and 1,3,5-Trinitroso-1,3,5-hexahydrotriazine standards are made 
from standard analytical reference materials obtained thorn the U.S. Army Environmental Center 
(Aberdeen Proving Ground, MD 21010). The 2,4-Diamino-6-nitrotoluene, 2,6-Diamino4 
nitrotoluene and 2,2’,6,6’-Tetranitro+l’-axoxytoluene standards are made tiom standard 
analytical reference materials obtained from AccuStandard, Inc. (25 Science Park, New Haven, 

a 
CT 06511). The l-Nitroso3,5-dinitro-1,3,5-hexahydrottiazine standards are made from standard 
analytical reference materials obtained from Stanford Research. 

2.2.1.4 Calibration standard, surrogate stock and IBLK surrogate solutions are detailed in 
Appendix I. 

i‘ 2.2.2 Surrogate Stock Solution 

2.2.2.1 The surrogate stock solution is received in a methanolic solution at a concentration of 
1000 pg/mL. The surrogate cau also be prepared by weighing 100 mg of 1,2dinitrobenzene into 
a 100 mL volumetric flask and diluting to volume with methanol to yield a concentration of 1000 
PB/&. 

22.3 IBLK Working Solution 

2.2.3.1 The working instrument blank solution contains the surrogate compound only at a 
concentration of 2.0 pg/mL. Prepare this solution by adding 100 pL of the 1000 pg/mL surrogate 
stock solution to a 50 mL volumetric flask. Dilute to volume so that the final solvent 
concentration is methanol/water at a ratio of 1: 1. 

Laucks Testing Laboratories, Inc. 
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2.2.4 Working Calibration Standards 

2.2.4.1 Prepare the working calibration standards for the 14 staudard &ytes in the following 
manner. All solutions are prepared in acetonitrile and diluted 1: 1 with water just prior to 
analysis. These 14 analytes are combined into one working solution, since they do not co&e 
on the primsry column. 

Standard Source Solution 

Standard #6 

standard #5 

Standard +I 
Standard #3 
standard #2 
standard #l 

A 
B 
A 
B 
C 
D 
E 
F 

Amount 
Added (mL) 

0.20 
0.20 
0.1 
0.1 
1.0 
1.0 
1.0 
1.0 

Final Volume Final Concentration 
w-4 (PtJ /mu 

10 20.0 

10 10.0 

10 2.0 
10 1.0 
10 0.2 
10 0.1 

Source Solution Concentration (pg /mL) 
= A 14 Component Mix 1000 

B = Surrogate Stock Solution 1000 d 
C=Standard#6 20 
D=Standard#5 10 
E=Staudard#4 2.0 
F=Standard#3 1.0 

2.2.4.2 Prepare the working calibration standards for the 6 additional analytes in the following 
manner. All solutions are prepared in acetonitrile and diluted 1: 1 with water just prior to 
analysis. 

.- 
J 
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Standard Source Solution 

standard #6 

Standard #5 
Standard #4 
Standard #3 
standard #2 
Standard #l 

A 
B 
C 
D 
E 
F 
G 
H 
H 
I 
J 
K 

Source Solution 
A=MNX 
B=TNX 
C = 3,5-DNA 
D = 2,6-DA4NT 
E = 2/l-DA-6-NT 
F = 4,4’-TN-AZOXY 
G = If-DNB 
H=StaIldard6 
I=Standard5 
J=Staudard4 
K=Standard3 

Amount Added 
WI 
2.0 
0.2 
0.2 
0.2 
0.2 
2.0 
0.2 
5.0 
1.0 
1.0 
1.0 
1.0 

Final Volume Final Concentrations 
(W (lx8 Imu 

10 20.0 

10 
10 
10 
10 
10 

Concentration (pg/mL) 
100 
1000 
1000 
1000 
1000 
100 
1000 
20.0 
10.0 
2.0 
1.0 

10.0 
2.0 
1.0 
0.2 
0.1 

-. a 
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2.2.4.3 Prepare the working calibration standards for PETN/NG in-the following mauner. All 
SO~U~~OILS are prepared in a 1: 1 acetonitrile/water mixture. 

Standard Source Solution Amount Added 
(W 

Standard #5 

standard ?Y4 
standard #3 
Standard #2 
Standard #l 

A 0.05 
B 0.10 
C 0.10 
D 5.0 
E 5.0 
F 2.0 
G 5.0 

Source Solution Concentration (pghL) 
A = Nitroglycerin 4000 
B = PETN Solution 1000 
c = Surrogate. Stock Solution loo0 
D=Standard5 As Above 
E=Standard4 As Above 
F=Standard3 As Above 
G=Standad2 As Above 

Final Volume Final Concentrations 
(mL) NG:PETN:l&DNB 

018 /mL) 
10 20.0 
10 10.0 
10 10.0 
10 10.0,5.0,5.0 
10 5.0,2.5,2.5 
10 1.0, 0.5,o.s 

10.0 0.5,0.25,0.25 

d 

2.2.4.4 Note: Store all standard and surrogate solutions in amber glass vials with screw caps and 
Teflon-lined septa Mini&e headspace iu these vials and store them in a refrigerator kept at 
4°C GX. Allow standards to come to room temperature prior to use. 

2.2.4.5 Stock solutions may be used for up to one year, and working solutions are good for at 
least six months, or the expiration date of the parent standard, whichever is sooner. 

2.2.4.6 All standards are as&&d a unique identifier to enable cross-referencing of each 
individual staudard back to the supplier’s lot number. In addition, all standards are labeled with 
the standard concentration the solvent, date pxpare.4 expiration date, analyst’s initials, and the 
standard reference number. Refex to Laucks’ SOP on the traceabiity, documentation, and 
prepamtion standards. 

J 
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3.1 Routine Safety Precautions 

3.1.1 All standards and sample extmcts should be handled as if they are hazardous substances. 

3.1.2 All compounds snalyzed by this method are used either in the manufactum of explosives 
or are the degradation products of these compounds. When making stock solutions for 
calibration, treat each explosive compound with caution. 

3.1.3 Refer to the instrument manufacturer’s manual for routine instrument precautions. 

3 .I .4 Routine precautions include an awareness of the moving parts on the instrument you’re 
using. These parts are often charged with power t+om an electrical component or with high 
pressure gas and have the potential to do harm ifnot used properly. 

l 

3 .1.5 Electrical shock - All instruments present the possibility of electrical shock. The operator 
should take all precautions including ensuring that all instruments are operated with fully 
grounded power outlets, turning off the instrument and disconnecting the instrument from the 
electrical power supply before working on any electrical components, etc. 

3.1.6 Almost all of the aualytes under consideration are known or suspected carcinogens. 
Analysts should wash their hands after using any standard, solvent or sample extract. 
Additionally, a respirator should be worn or a fume hood utilized for extremely hazardous 
compounds or very dii extracts. 

3.2 Waste disposal 

3.2.1 Cut of date standards and sample extmcts are. disposed of in the designated organic waste 
container located in the organic preparation area. 

3.2.2 HPLC liquid waste is disposed of by pouring into the designated organic waste container 
located in the solvent storage area. 

Lads Testing Luboratories, Inc. 
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4.1 Analytical conditions 

4.1.1 Cumnt Cl 8 Column Conditions for the 14 Compounds: 

HPLC3 
Pump A Solvent: 
Pump B Solvent: 

Methanol 
Water 

Flow: 1 .o mLhillute: 

Run Tie: 
Acquisition Tie: 
Injection Volume: 

HPLC4 
Solvent: 
Flow: 

Linear 

60 minutes 
60 minutes 
50 pL inj. 

Run Tie: 
Acq. Time: 
Tie: 

Initial Y&z 
Initial %B: 
Hold Time: 

Gradient 1 %Az 
Gradient 1 %B: 
RampTiie 1: 
Hold Time 1: 

Gradient 2 Y&AZ 
Gradient 2 %B: 
Ramp Tie 2: 
Hold Time 2: 

40 
60 
5 mbmtes 

60 
40 
15 minutes 
5 mimes 

95 
05 
1OtIlillUtCS 
smimltes 

o-5minutes 

5 - 20 minutes 

20-3Ominutes 
30 - 35 minutes 

Methanol/Water 
O-24 min = 0.5 
nlLhin 
24-35 min = 0.8 
mLhin 
35-40 mill = 0.5 
mLJmin. 
40 minutes 
35 minutes 
50 @- 

Gradient 3 %Az 
Gradient 3 o/oB: 
RampTime3: 
Hold Tie 3: 

40 
60 
5mimltes 
20 minutes 

35-4ominutes 
40 - 60 mhtes (Column Equilibration) 

Lads Testing Luborutories, Inc. 
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4.1.2 Current CN Column Conditions for the 14 Compounds: 

HPLCZ File #6: 
Pump A Solvent: 
Pump B Solvent: 
Flow: 
Gradient: 
Run Time: 
Acquisition Tie: 

Initial %A 25 
Initial %B 75 

Gradient 1 %A: 
Gradient 1 %B: 
RampTie 1: 
Hold Tie 1: 

Gradient 2 %A: 
Gradient 2 %B: 
Ramp Tie 2: 
Hold Tie 2 : 

Gradient 3 %Az 25 
Gradient 3 %B: 75 
RampTime3: 7mimltes 
Hold Time 3 : 25 minutes 

Water 
1.0 mLhin~ 
Linear 
50 minutes 
25 mimes 

45 
55 
2 minlltes 
3 minutes 

60 
40 
5 minlltes 
8 minutes 

0 - 2 minutes 
2-5minutes 

5 - lominutes 
10 - 18 minutes 

18-25minutes 
25 - 50 minutes 

Lmrck Testing Laboratories, Inc. 
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4.1.3 Current C 18 Column Conditions for the 6 Additional Compoundsz 

HPLC3 File: 
Pump A Solvent: 
Pump B Solvent: 
Flow: 
Gradient: 
Run Tie: 
Acquisition Tie: 

EXTRAS 
Water 
Methanol 
1.0 mL/minute 
Linear 
53 minutes 
30 minutes 

Initial %A 
Initial %B 

90 
10 

Gradient 1 %Az 
Gradient 1 %B: 
RampTime 1: 
Hold Tie 1: 

70 
30 
5 minutes 
0 minutes 

Gradient 2 %A: 
Gradient 2 %B: 
RampTime2: 
Hold Tie 2 : 

50 
50 
3 minutes 
7 Ininutcs 

Gradient 3 Y&k 26 
Gradient 3 %B: 74 
RmpTiie3: 2 nlinll~ 
Hold Tie 3: 13 minutes 

Gradient 4 %Az 
Gmdient 4 %B: 
Ramp Tie 4: 
Hold Tie 4: 

90 
10 
2minutes 
21 minutes 

o-sminutes 

5-8minutcs 
8-15minutes 

15- 17lllinutes 
17-3ominutes 

30-32minutes 
32 - 53 minutes (Column Equilibration) 

-I 
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4.1.4 Current C8-CN in Series for the 6 Additional Compound Confirmation: 

Tie 

2.4 
7.0 
10.0 
17.0 
20.0 
21.0 

Flow Methanol Water 
1.0 15 85 
1.0 15 85 
1.0 40 60 
1.0 50 50 
1.0 50 50 
1.0 80 20 
0 15 85 

4.1.5 Current Column Conditions for NGIPETN: 

ClB 
Pump A Solvent: 
Pump B Solvent: 
Flow: 
Gradient: 
Run Time: 
Acquisition Tie: 
Injection Volume: 

Methanol 
Water 
0.6 mL/minute: 
LirJear(l:l) 
30 minutes 
30 minutes 
50 pL irj. 

CN 
Pump A Solvent: 
Pump B Solvent 
Flow: 
Gradient: 
Run Tie: 
Acq. Tie: 
Tie: 

Methanol 
Water 
1.2 mLhirmte 
Linear (1:l) 
20 minutes 
20 minutes 
50 N- 

4.2 Method Detection Limit Study 

4.2.1 Prior to the analysis of .ky samples, it is necessary to establish method detection limits. 
This procedure is fully described in the Laucks SOP on determination of detection liits. 
Briefly, it involves the analysis of 7 replicate samples spiked at a concentration near the 
anticipated method detection limit. A Student’s T-test is then applied to these measured values 
to calculate the MDL. MDL studies are performed on both columns. 

4.3 Method Validation 

4.3.1 Prior to the analysis of any samples, it is necessary to validate the method. A method 
validation study is performed in a similar msrmertoanMDLstudywiththeexceptionthata 
minimum of 4 replicates are required and the concentration levels are typically higher. 

Lauch Testing Laboratories, Inc. 
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4.4 Retention Tie Windows 

4.4.1 It is necessary to establish retention time windows for the method by analyzing standards 
for all target analytes over at least a 24-hour period. A 24-hour time period may be deemed more 
appropriate for this analysis because the instrument is not always operated for longer periods 
when analyzmg sample extracts. At least 5 standards must be injected during the 24-hour time 
period, at about equal time intervals. These standards should be inmmpersed with real sample 
extmcts in order to mimic actual instrument operating conditions. Tabulate the retention times 
for all stsndard compounds and compute the sample (n-l) standard deviations of all the retention 
times. 

4.4.2 The retention time window half-wldth is set at 3 times the above calculated standard 
deviation. This operation must be repeated whenever major equipment changes are made or 
whenever the chromatograpbic method is modified. 

4.4.3 In some cases, the retention time window may be modified in order to take into account 
any pattern shifting. This shift is acknowledged by observation of the surrogate peak behavior 
and the surrounding CCV standards. If retention time shift has occurred and the possibility of 
misidentifying peaks exists, then the sample is reanalyzed bracketed by in-control CCV 
standards. 

4.4.4 See the Laucks SOP on determination of retention time windows for more specifics on 
their determination and use. 

4.5 Initial Multi-Point Calibration 

4.5.1 Analyze standard solutions (including the surrogate solution) using at least 5 different 
concentration levels. The lowest concentration defines the reporting limit. The highest 
concentration should define the upper usable working range of the detector. Inject the standard 
solutions from the lowest concentration to the highest Criteria for evaluating these standards are 
detailed in Section VI. 

4.6 Initial Calibration Verification 

4.6.1 At the begimdng of an analysis sequence, analyze the mid-point calibration standard (STD 
3). The computed calibration factor (CP) or concentration measurement must meet the criteria 
detailed in Section VI. 

4.6.2 Since the retention time windows which were established by the retention time study are 
relative and not absolute, the windows are anchored by the ICV. This allows the retention times 
from the ICV to become the mid-point of the retention time windows. 

d 
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4.7 Instrument Blank 

4.7.1 After the analysis of Standard 5, an instrument blank (TBLK) is analyxed. This is to verify 
that there is no carryover between sample injections. Evaluation criteria are detailed in Section 
VI. 

4.7.2 Any sample that is suspected of containing high concentrations of target at&tes should 
he followed by an IBLK. This IBLK analysis is used only to make a judgment as to the 
possibility of carryover into the sample analysis immediately following the IBLK. Evaluation 
criteria are detailed in Section VI. 

4.8 Contimting Cahbration Veritication 

4.8.1 A mid-range calibration standard (STD 3) is analyxed after every ten sample injections. In 
addition, this standard must be the last injection made in the analysis sequence. Evaluation 
criteria are detailed in Section VI. 

4.9 Sample Analysis 

4.9.1 Analysis sequence 

See Appendix II for a detailed analysis injection sequence. 

4.9.2 Compound Identification 

4.9.2.1 Compounds are tentatively identified if a peak ehttes in the retention time window 
charactexistic of that compound on the primary columu. To confirm the presence of that 
compound in the sample exkact, the peak must also elute in its retention time window on a 
second column. There are several analyte co-elutions which occur on the secondary column In 
instances where target analytes that have been tentatively identified on the Cl 8 column co-elute 
on the CN column, positive contimmtion can not be made. All analyte quantitations come &rn 
the Cl 8 column. The CN column is typically not used for quantitation purposes. The responses 
of the eluting compouuds are smmned and reported as one peak. When the presence of these 
compounds are indicated on the Cl 8 column, CN cohmm concentration values can not be 
accurately demrmined due to the coeluting peaks and the sample results am flagged 
appropriately. Retention time windows are established as previously described and are updated 
each QC period. Compounds can only be identified if the ICV and CCV criteria detailed in 
Section VI are strictly adhered to. Due to constraints of the software, the RT of the co-eluting 
compounds is determined by assigning the RT to the highest point within a give window. For 
the co-eluting compounds that may have a slight but not complete sepamtion, such as:,2- 
nitrotoluene, 3-nitrotoluene and 4-nitrotoluene, this determbmtion of RT can result in RT 

Luucks Testing Laboratories, Inc. 
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windows which exceed those identified by the standard (due to the changes in per& heights with 
concentration values). In order to avoid potential exceedance of RT windows, and in order to 
accurately identify these co-eluting target analytes, the retention time windows may be 
administratively set for the co-eluting compounds. 

4.9.2.2 The experienced analyst’s judgment weighs heavily in evaluating chromatograms for 
compound identification. For instance, the retention times of surrogate compounds may be 
outside their expected windows due to sample matrix effects. The analyst may decide to re-adjust 
the target analyte’s retention time windows on an ad hoc basis based on such an observed shift. 
This can occur only on a sample-specific basis and is used when the analyst examining the data 
suspects that a retention time shift has occurred. If this is done, it must be fully documented in 
the case narrative notes. If the concentration of any target analyte exceeds the calibration range, 
the sample extract must be diluted and reanalyzed. 

4.9.3 Compound Quantification 

4.9.3.1 Target compound concentrations are calculated using the following equations: 

4.9.3.2 Aqueous sampleS 

The external standard equation, as expressed in SW-846 is 

where: 
A. 
A 

? 
D 

V, 
VS 

= Response for the analyte in the extract, in area or height units. 
= Amount of standard injected (m nanograms). 
= Response for the external standard same units as 4. 
= Volume of extract injeaed, nL. 
= Dilution factor of extract The fInal result of an algebraic multiplication of 
the ratio of all dilution fInal volumes to initial volumes. For example, ifan 
extract is diluted 10 l.tL to 1000 & and subsequently diluted an additional 10 
pL, to 1000 &the expression is: (lOOO/lO) * (lOOO/IO)= 100 * 100s 10,000. 
Ifnodilutionwasmade,D=l. 
= Volume of toml extra& a. 
= Initial sample size, mL. 

4.9.3.3 In routine use at Laucks, the quation reduces as follows. 

4.9.3.4 Fii CF is used directly in the equation. Since Cf = A#, this substitution is made. 
Next, since Laucks routinely measures all final extract volumes in mL, a conversion factor for -J 
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FL to mL must be made in the numerator of the expression - i.e., Vt = 1000 l mL. Finally, the 
sample preparation process is represented as the algebraic ratio of initial sample size to final 
extract volume. 

4.9.3.5 The equation then becomes 

-M/L)= 
loo0 pxD 

cFxRx(Vslfi) 

4.9.3.6 This expression is completely equivalent to the SW-846 equation, yielding the same 
final result To report concentrations in alternate units, apply an appropriate factor: 

mg/L = pg/L * 0.001 

4.9.3.7 Non-aqueous samples 

4.9.3.8 The results calculation for non-aqueous samples is very similar to that for aqueous 
samples. The only diiference is the inclusion of a total solids term to calculate the dry weight 

0 
eq&alent of theinitial sample sire. 

Concentrotion( pg I kg) = 
lOOOxx4,xD 

cFxvix(wI~)xz 

where: 

WS = Sample size extracted in grams. 
TS = Total Solids in decimal format (i.e. 0.76 not 76). 

L3w-q 
5.1 Data Packet Organization 

See Appendix ITI for a check list detailing data packet organimtion 

5.2 Quality Control Reports 

5.2.1 All results for quality control tests are entered into the lab data base. Printouts of all data 
entered must be included in the data packet. The routine minimum is a method blank mport, a 
method blank spike report, and an MSIMSD report 

Lou&s Testing Laboratories, Inc. 
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5.3.1 Sample report results are qualified with data quahfying flags. These flags have the 
following definitions: 

-> 

u: 

B: 

J: 

D: 

P: 

The analyte of interest was not detected, to the limit of 
detection indicated. 
The analyte of interest was detected in the method blank 
associated with the sample, as well as in the sample itself. 
The B flag is applied without regard to the relative 
concentrations detected in the blank and sample. 
The aualyte of interest was detected below the practical 
quantitation limit. This value should be regarded as an 
estimate. 
The value reported is derived from the analysis of a diluted 
sample or sample extract. 
When a dual column technique is employed, this flag 
indicates that calculated results from the two columns differ 
by more than 25 percent. 

- 

x: 

Z: 

E: The value reported is based on a sample or sample extract in 
which the target analyte concentration exceeded the 
calibration range. The value reported should be considered 
an estimate. 
The sample has been analyzed at several dilutions. The 
value reported has been determined to be the most 
appropriate quantitative value. 
The value mported is kom the Cl 8 column only. Due to 
coelution with another target analyte. on the CN column, the 
compound could not be quantitatively confirmed. 

. Due to sofhvare constraints, the percent di&rence will also be calculated when 
quantitative confirmation is not possible on the confirmation column due to co-elutior~ 
when this happens, the concentration value of the confirmation column used to 
determine the %D is calculated as the sum of the co-eluting compounds and reported as 
-peak. 

J 
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See the Requirements and Corrective Actions table iu Appendix N for additional 
information. 

6.1 Initial Calibration 

6.1.1 Criteria 

6.1.1.1 The initial calibration is evaluated by calculating the %RSD of the calibration factors 
from the five linearity standards. 

6.1.1.2 CFs are calculated using the equation: 

.e 

CF = 
response 

ng injected 

6.1.1.3 This %RSD method assumes a lmear response with the calibration curve passing 
through the origin. 

6.1 .1.4 The calculated CFs are tabulated and the %RSDs calculated. All compounds must have 
a %RSD of 20% to meet the method criteria 

6.1.2 Corrective action 

6.1.2.1 If the %RSD criteria of 20% are not met, the out of control standard should be 
reanalyzed. If the curve is still out of control, determine the cause of failure and correct. 
Recalibrate the instrument and reanalyze any samples associated with the out of control curve. 

Lacks Testing Laboratories, Inc. 
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612 Initial Calibration Verification 

6.2.1 Criteria 

6.2.1 .l Using the average CF calculation technique, compute the CFs for each compound. The 
calibration factors for the ICV standard am compared to the mean CFs for the initial multi-point 
calibration. The percent difference for these calibration factors is calculated as follows: 

% Dzserence = 
CF.-CFI x loo 

CF. 

where: 
CF. = .Average CF from the initial multi-point calibration 
CFi = Calibration Factor of the calibration verification standard. 

6.2.1.2 The %D cannot exceed 15% for any target analytes or surrogates. 

6.2.1.3 The mid-point for the RT window of each compound is updated using the ICV RTs. 

6.2.2 Corrective action 

6.2.2.1 If the ICV criteria are not met, no sample ex@acts can be analyzed. Determine the cause 
of the ICV failure and correct Reaualyze the ICV and if it is still out of control, a new 
calibration curve must be analyzed. 

6.3 Continuing Calibration Verhication 

6.3.1 Criteria 

6.3.1.1 A CCV staudard is analyzed singly for every IO injections, and after the last sample of 
the sequence. The CF for each compound is calculated and the percent difference is calculated as 
shown above. 

6.3.1.2 The %D rest& cannot exceed 15% for any target analytes or surrogates. 

6.3.1.3 The retention times for ail target analytes must fall within the RT windows established 
by the ICV. 

6.3.2 Corrective action 

6.3.2.1 Determine the cause of failure and correct Reanalyxe the calibration curve. All samples 
bracketed by an out of control CCV must be reanalyzed unless the CCV demonstrates an 
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increase in response and no analytes are detected above the reporting limit in the associated 
samples. 

6.4 Instrument Blank 

6.4.1 Criteria 

6.4.1.1 There must be no target aualyte levels above the reporting lit in the initial IBLK. 

6.4.2 Corrective action 

6.4.2.1 If the initial IBLK contains measurable levels of target analytes, the system is out of 
control. The source of contamination must be identified and corrected. 

6.4.2.2 IBLKs are used to monitor for possible carryover in high concentration extracts. Those 
IBLKs optionally placed into the sequence following sqected high concentration extracts are 
used to flag the possibility of analyte carryover into the following sample extract. The extract 
immediately following the out of control IBLK may need to be reanalyzed if there is a detectable 
amount of the analyte found in the IBLK. 

6.5 Method Blank 

6.5.1 Criteria 

6.5.1 .I Method blanks are used to verify contamination free reagents and apparatus. They are 
prepsred with every set of samples exuacted at the same time or at least one blank for every 20 
samples, whichever is more fmquent. Analytes of interest should not be detected at levels greater 
than the cutrent reporting limit in the method blank sample. If any analytes are detected above 
the reporting limi& corrective action must be. taken. 

6.5.2 Corrective action 

6.5.2.1 Reanalyze the blank and check calculations. If it is still out of control, m-extract the 
entire batch of samples unless the analyte(s) present in the metbod blank are not present in the 
associated samples. In any event it is the laboratory’s responsibility to ensure that method 
interferences caused by contaminants in soivcnts, reagents, ghsware, and other sample 
processing hardware leading to discrete a&acts and/or elevated baselines in the chromatograms . . . bemmum7&d . In the extreme case of chronic contamination, blanks may have to be analyzed 
from each stage of the sample processing to determine the contaminadon source so it can be 
eliminated. In all cases where blank contamination exceeds the control limit a narrative comment 
must be made which documents the corrective actions taken. 

Law& Testing Laboratories, Inc. 
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6.6 Blank Spike or QC Check Sample (US) 

6.6.1 Criteria 

6.6.1.1 A blank spike follows the same protocol as the matrix spike analysis except that the 
spiking solution is added to a method blank solution instead of an actual sample. In addition, 
this spiking solution is supplied from a source other than the calibration standards. The use of a 
second source for the spiking standards is employed in order to verify the calibration standards. 
A method blank with added analytes is a blank spike. Blank spike percent recovery control limits 
are detailed in the laboratory QC database. These control liits are updated periodically. 

6.6.2 Corrective action 

6.6.2.1 The blank spike is used to determine whether a method is in control during sample 
preparation and analysis. Sample re-extraction and reanalysis would be. triggered by any analytes 
falling outside of control limits in the blank spike sample unless all sample surrogate recoveries 
and MSiMSD spike recoveries are in control. 

6.7 Matrix Spike 

6.7.1 Criteria 

6.7.1.1 A sample is chosen at random (unless designated by project-specific requirements) from 
the samples to be analyzed, and an aliquot of spiking solution is added to this sample prior to 
extraction. It is required that a matrix spike analysis be perfotmed with each extraction batch 
However, the minimum fresumcy for MS analysis is 1 each per 20 samples per matrix. This 
frequency may be changed on a project specific basis. This matrix spike sample is used to 
evaluate the mattix effect of the sample upon recovery of the analytes. This spiking solution is 
supplied t%om a source other thsn the calibration standards. The use of a second source for the 
spiking standards is employed in order to verify the calibration standards. The recovery of spike 
analytes is calculated as follows: 

d 

SSR-SR x loo %Recovery = SA 

where: 
SSR = Concentration in spiked sample. 
SR = Native concentration in unspiked sample. 
SA = Concentration of spike added. 

4 
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6.7.1.2 The current recovery criteria sre detailed in the Laucks quality control database. These 
c0mo1 liits are updated periodically. 

6.7.2 Corrective action 

6.7.2.1 Samples with spike recoveries outside control limits will be reviewed for possible 
corrective action. Corrective action may involve recalculation re-exnxtion and/or reanalysis. 
This process should also look at the recovery of surrogate compounds in the MS sample and at 
the recovery of matrix spiking compounds t?om the extraction batch blank spike analysis. In all 
csses a murative explanation of the condition is required to detail the corrective actions taken. 

6.8 Matrix Spike Duplicate 

6.8.1 Criteria 

6.8.1.1 The compound recovery criteria are identicai to those for the matrix spike sample. In 
addition, the matrix spike duplicate is used to measure method precision. This is done by 
computing the relative percent difference (RPD) between the matrix spike and matrix spike 
duplicate recovery values. This calculation is as follows: 

Sl-s2 
RPD = (Sl + S2) 12 

x 100 

where: 
Sl = Measured concentration for MS sample. 
s2 = Measured concentration for MSD sample. 

6.8.1.2 The current RPD control limits are detailed in the Laucks quality control database. 
These control limits sre updated periodically. 

6.82 Correctiveaction 

IfatrendinoutofcontrolRPDvaluesisobsmed,themethodsusedmustbeexamined a 
to demrmine the source of variance. Once this source is identified, the metbod must be 
changed so that samples can be analyzed with a predictable reproducibility. 

l 
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6.9 Surrogate Recovery 

6.9.1 Criteria 

6.9.1.1 Surrogates are chemically similar compounds added to every sample, method blank, and 
QC sample prior to sample processing. They are used to monitor for potential sample processing 
exrors and matrix effects. Surrogate compound recoveries are calculated as follows: 

sm 
%Recovery = -x 100 

As. 

where: 
S, = Concentration of surrogate measumd in sample. 
S* = Concentration of surrogate added. 

6.9.1.2 Detailed surrogate recovery control limits are detailed in the Laucks quality control 
database. These control limits are updated periodically. 

6.9.2 Corrective Action 

6.9.2.1 Reanalyze the sample. Low surrogate recoveries are greater potential indicators of poor 4 
method performance than high surrogate recoveries since non-GUMS methods cannot separate 
co-eluting intergerents. In instances where high surrogate recoveries are attributable to matrix 
effects, no corrective action is taken. However, if elevated surrogate recoveries are attributable 
to preparation error, re-extraction and reanalysis is performed. 

6.9.2.2 Check calculations for possible error. Re-extract the sample if surrogate recovery is less 
than the lower control limit If a poor injection is suspected reanalyze the sample. 

6.9.2.3 Low surrogate recoveries in the method blank may require that all the samples in the 
associated batch be m-extra&d and reanalyzed. In any case, it is imperative to identify the 
problem associated with low recovery so that it can be corrected. It is a requirement that all out * 
of control surrogate recoveties and tbe corrective action taken be discussed in the narrative. 

Luucks Testing Laboratories, Inc. 
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APPENDIX1 

Calibration Standard Solution Concentrations, pghL 

RDX 
1,3,5-TNB 
1,3-DNB 
T-1 
NB 
2,4,6-m 
4-Am-DNT 
2-Am-DNT 
2&DNT 
2,6-DNT 
2-NT 
3-NT 
4-NT 
Surrogate 
1 &Dinitrobenzene 0.1 0.2 1.0 2.0 10.0 

Calibration Standard Solution Concentrations, pg/mL 

srQlsrQ2i3lmsrQ4~ 
0.1 0.2 1.0 2.0 10.0 

2,6-DA4NT 
2+DA4NT 
MNX 
3,5-DNA 
4p-TN-AZOXY 
Surrogate 
l&Diitrobenzene 

0.1 0.2 1.0 2.0 10.0 
0.1 0.2 I.0 2.0 10.0 
0.1 0.2 1.0 2.0 10.0 
0.1 0.2 1.0 2.0 10.0 
0.1 0.2 1.0 2.0 10.0 

0.1 0.2 1.0 2.0 10.0 

-4 
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Calibration Standard Solution Concentrations, pg/mL 

smlsrQ2~sTpp~ 
0.5 1.0 5.0 10.0 20.0 

PETN 0.25 0.5 2.5 5.0 10.0 
Surrogate 
1 ,ZDinitrobenzene 0.25 0.5 2.5 5.0 10.0 

Surrogate Stock Solution 

1,2-Dinitroknzene 

IBLK Solution 

l$Diitrobenzene 
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APPENDECII 

Analysis Sequence 

Injection Sample 

1 Stiindard#l 
2 StaIldard#2 
3 Standard #3 (ICV Standard) 
4 standard#4 
5 Standard#5 
6 IBLK 
7 ICV 

injections (8-16) 

17 IBLK 
18 CCV Standard 
19 injections (19-27) 

28 BLK 
29 CCV Standard 

injections (total of 10 injections between CCVs) 

last IBLK 
last ccv standard 

-1 

-4 

4 
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Data Packet Order Lit 

I. QC SUMMARY 

Surrogate Recovery Summary Report 
Blank Spike Report 
MSlMSD Report 
Method Blank Summary 

II. SAMPLE DATA: 

Organic Analysis Data Sheet 
Sample Confirmation Worksheet 
chromatogram, primary column 
Quantitation Report, primary column 
Chromatogram, secondary column 
Quantitation Report, secondary column 

’ l III. STANDARD DATA: 

Linearity Report 
ICAL Data 
ICAL Response, ICAL std concentrations 
ICV reports 
ccv reports 
Other Standsrds Used to Support Sample Data and Inshument Blanks 

V. Raw QC Data: 

MethodBlank 
--gnnns 
Quantitation Report 

Blank Spike 
Chl-OUUitOgnrms, 
Quantitation Report 

Lacks Testing Laboratories, Inc. 
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Matrix Spike 
ChTOIlX3tOgliUllS 
Quantitation Report 

Matrix Spike Duplicate 
Chromatograms 
Quantitation Report 

V. Bench Sheets 

SDG Report 
Extraction Bench Sheets 
Injection Sequence (logbook copy) 
Miscellaneous Work Sheets. (%TS, talcs, HTVl?s) 
standards Logs 

VI. Reject Data: 

Data not used to support reported sample results. 
All data acquired but rejected on account of QC out of control. 
Non-routine standards used to support sample data should be placed at the last of the Standard 
Data section. 

-1 

-4 
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APPENDIXIV 

Method 8330 Requirements and Corrective Actions 

QA Method Leucka Criterion Frequency Corrective Documentation 
Element Criterion Actlon 
I.&id Mlbnum of 5 Mblbnum of 5 Icvcls. .4sllQXaydvtD rcanal~.out of Tagetfomlsandm 
Calibration leveh. hlustdcmo-ml m@orinrmmwa camel-If data 

RSDofaOK mablmmaor slillcut,d4temdm 
difticidtia~~ cm1~ofcurwfailu1s 
ccvlr.qldmQsMa. Mdcmrat. Rc- 

amlyleauvemdmly 
srmpla analyzed 
agakaumc. 

Initial +I- LJ%oftix initkl l /- I5JCoflbc irdtkl Evcy24k.or.tlbc nelcnninc-0f T~CtformMdllW 
Calibration calibmion raporrrc calibmion mponrc be&mingofn Icvfdurcmd data. 

veriticetion 
faucw. facm. ~Wrquass onTect fmlmlw 

whichmrhmmc ICVmdifoutof 
fmluwWP COlllIUl~llEW 
n=-=Y. calibrdkn cwve must 

k-b=d. 

continuing +I- *JKoftix initial +/- 15% ofthc initial Every IO injections and Dctamii cause of Tyn form and raw 

cal1brati00 calibntim rppnuc ulibndon ttspomc atthemdofn fall~mdmmcL dam. 

verification 
fmm.AMlyz4 km. aMlylkd~-. Remdyrc calibration 
rlmgy evuy 10 cluvc. All umplcr 
bljealmndd bnckaedbymomof 
the find sample. wnllul ccv must be 

rcdnalyzcdlmlcsrme 
CCVdnnnumtnlDl 
hcrspc in rcsponrc 
sndnodyprue 
detcclcdlbowdxe 
rcpc+hg limit. 

hKxfumcnt -Qw=* -*=-PI= Al-. -Y=pIy Rawdata 

Bhk analysis of 8 smpk when hi& levels of samples with 
with mulyk kvels m5rlxncsuspu%d. surpacd CMyww. 
which aced the 
uppuulibmkn 
kwl. 

Method 
Bhlk 
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WMSD 

llaok spike 

Method 8330 Requirementa and Correct& Actions 

Method 1 Laucb Criterion 1 Frequency 1 Corrective 1 Documentation 
Criterion 
Minimum of I 

N/A 

Wlk&dtO&8C 
lmv limbs. 
Sa lass vcnion of 
L.au& conuol limits 
IocatedintheQC 
databsse. 

See latest version of 
Lawks Taing Labs 
contml limiu in the QC 
database. All iZCiwlies 
mm fail within rhc 
gaemd hits. 

MS/MSD repon md 
rawdata Nantiw 
commmt when 
IK-. 

Blank Spike repott nd 
rawdam. Ndve 
mmmmtwbcn 
IKcsuuy. 

-d 

4 
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RDX 
1,3,5-m* 
If-DNB 
Tetryl 
NB* 
2,4,6-TNT* 
4-Am-DNT 
2-Am-DNT 
2,4-DNT’ 
2,6-DNT* 
2-NT* 
3-NT+ 

0 4-NT* 
Surrogate 
I,2-Dinitrobemene 
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APPENDMV - 

Elution Order of Target Analytea 

Order of Elution on Order of Elution on 

1 10 
2 8 
3 1 
5 2 
6 9 
7 1 
8 4 
9 6 
10 7 
11 4 
12 4 
13 3 
14 3 
15 3 

TNX 
2,6-DA4NT 
2,4-DA&NT 
MNX 
3,5-DNA 
4,4’-TN-AZOXY 
surrogate 
1,2-Dinitrobenzene 

4 5 

Elution Order of 6 Additional Analytes 

Order of Elution on Order of Elution on 
F Yom 

1 1 
2 2 
3 3 
4 4 
6 6 
7 7 

5 5 
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Elution Order of PETN/NG 

Order of Elutton on 

NG 
PETN 
Surrogate 
1,2-Dinitrobenzene 

*Indicates the compound co-ehtes on the confirmation (CN) column. 

- 

40 
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Method 8330 Flow Chart 
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0 A Rprrmoa (_I 
I 
RprrHPLC(or 0- I 

L+L-8330 
Flow Chart 
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1 .O INTRODUCTION 

This Health and Safety Plan (HASP) has been written to encompass site activities that are to be 

conducted at the Naval Surface Warfare Center Crane (NSWC Crane), located in Crane, Indiana, as part 

of Contract Task Order (CTO) 0056. Specifically this HASP addresses RCRA Facility Investigation (RFI) 

activities to be conducted at the Old Rifle Range (ORR) or Solid Waste Management Unit (SWMU 7). 

This HASP is being prepared for NSWC Crane as part of an overall effort conducted under 

Comprehensive Long-Term Environmental Action Navy (CLEAN Ill) administered through the U.S. Navy 

Southern Division Naval Facilities Engineering Command (NAVFAC), as defined under Contract Number 

N62467-94-D-0686. In addition to the HASP, a copy of the Tetra Tech NUS, Inc. (TtNUS) Environmental 

Health and Safety Guidance Manual must be present at the site during the performance of site activities. 

The Guidance Manual provides detailed information pertaining to the HASP, as well as TtNUS Standard 

Operating Procedures (SOP’s). Both documents must be present at the site to comply with the 

requirements stipulated in the Occupational Safety and Health Administration (OSHA) standard 29 CFR 

1910.120. 

This HASP has been developed using the latest available information regarding known or suspected 

chemical contaminants and potential physrcal hazards associated with the proposed work and site. The 

HASP will be modified if new information becomes available. All changes to the HASP will be made by 

the Project Health & Safety Officer (PHSO) and approved by the TtNUS Health and Safety Manager 

(HSM) and the Task Order Manager (TOM). The TOM will notify affected personnel of all changes. 

The elements of this HASP are in compliance with the requirements established by OSHA 29 CFR 

1910.120, “Hazardous Waste Operations and Emergency Response” (HAZWOPER), and sections of 29 

CFR 1926, “Safety and Health Regulations for Construction”. The information contained in this plan. as 

well as policies on conducting onsite operations, have been obtained from the TtNUS Health and Safety 

Program. 

1.1 KEY PROJECT PERSONNEL AND ORGANIZATION 

This sectron defines responsibility for site safety and health for TtNUS and subcontractor employees 

engaged in onsite activities. Personnel assigned to these positions will exercise the primary responsibility 

for all onsite health and safety. These persons will be the primary points of contact for any questions 

regarding the safety and health procedures and the selected control measures that are to be implemented 

for onsrte activities. 

11!3912,P l-l CT0 0056 
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. The TtNUS TOM is responsible for the overall direction of health and safety for this project. 

l The PHSO is responsible for developing this HASP in accordance with applicable OSHA regulations. 

Specific responsrbrlrtres include: 

i. Providing information regarding site contaminants and physical hazards associated with the site, 

ii. Establishing air monitoring and decontamination procedures. 

iii. Assigning personal protective equipment based on task and potential hazards. 

iv. Determining emergency response procedures and emergency contacts. 

v. Stipulating training requirements and reviewing appropriate training and medical surveillance 

certificates. 

vi. Providing standard work practices to minimize potential injuries and exposures associated with 

hazardous waste work. 

vir. Modify this HASP, as it becomes necessary. 

. The TtNUS Field Operations Leader (FOL) is responsible for implementation of the HASP with the _ 

assistance of an appointed Site Safety Officer (SSO). The FOL manages field activities, executes the 

work plan, and enforces safety procedures as applicable to the work plan, 

l The SSO supports site activities by advising the FOL on all aspects of health and safety on-site. In 

this capacity the SSO: 

I. Coordinates all health and safety activities with the FOL. 

ii. Selects, applies, inspects, and maintains personal protective equipment. 

iii. Establishes work zones and control points in areas of operation. 

iv. Implements air monitoring program for onsite activities. 

v. Verifies training and medical clearance of onsite personnel status in relation to site activities, 

vi. Implements Hazard Communication, Respiratory Protection Programs, and other associated 

health and safety programs as they may apply to site activities. 

vii. Coordinates emergency services. 

viii. Provides site-specific training for all onsrte personnel. 

ix. Investigates all accidents and Injuries (see Attachment I - Illness/Injury Procedure and Report 

Form) - 
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x. Provides input to the PHSO regarding the need to modify, this HASP, or applicable health and 

safety associated documents as per site-specific requirements. 

l Compliance with the requirements stipulated in this HASP is monitored by the SSO and coordinated 

through the TtNUS CLEAN HSM. 

Note: In some cases one person may be designated responsrbrlrtres for more than one position, For 

example, at NSWC Crane the FOL may also be responsible for SSO duties. This action will be 

performed only as credentials, experience, and availability permits. 
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Site Name: NSWC Crane Client Contact: Mr. Thomas Brent 

Address: Crane, Indiana Phone Number: L812) 654-6160 

Alternate Contact: Ms. Chris Freeman 

Phone Number: 1812) 854-4423 

Purpose of Site Visit: This activitv is divided into a multi-task operation (see Section 4.0). including soil 

borings (hand auaer and Direct Push Technoloav methods). soil samolinp. and other related activities. 

Proposed Dates of Work: j-E3J 

Proiect Team: 

Tetra Tech NUS Personnel: Discipline/Tasks Assigned: Phone No. 

Roaer A. Clark, Ph.D. Task Order Manager 1412) 921-8415 

Matthew M. Soltis. CIH. CSP CLEAN Health and Safetv Manaaer 1412) 921-8912 

Thomas M. Dickson, CSP Proiect Health and Safetv Officer (412) 921-8457 

Keith Simoson FOUSSO (412) 921-8131 - 

TBD Field Technician 

Phillio Blackwell UXO/EOD Specialist 17701 413-0965 

Tom Patton Eauipment Manaaer 1412) 262-4583 

Non-Tetra Tech NUS Personnel Affiliation/Discipline/Tasks Assigned 

Lancks Testina Laboratories, Inc. Analvtical Laboraton, (206) 767-5060 

TBD Sutvevor 

FedEx Samole/Parcel Delivery 1@00)463-3339 

Prepared by: Delwvn E. Kubeldis. CIH. CSP 



NSWC Crane 
QAPP 

Revlslon 2 
Date- October 2000 

Section 2 

2.0 EMERGENCY ACTION PLAN 

2.1 INTRODUCTION 

This section has been developed as part of a planning effort to direct and guide field personnel in the 

event of an emergency. All site activities will be coordinated with the client contact. In the event of an 

emergency that cannot be mitigated using onsite resources, personnel will evacuate to a safe place of 

refuge and the appropriate emergency response agencies will be notified. It has been determined that the 

majority of potential emergency situations would be better supported by outside emergency responders. 

Based on this determination, TtNUS and subcontractor personnel will provide emergency response 

support only to the capabilities of onsite response. Workers who are ill or who have suffered a minor 

injury may be transported by site personnel to nearby medical facilities, provided that such transport does 

not aggravate or further endanger the welfare of the injured/ill person. The emergency response agencies 

listed in this plan are capable of providing the most effective response, and as such, will be designated as 

the primary responders. These agencies are located within a reasonable distance from the area of site 

operations, which ensures adequate emergency response time. Client contact(s) will be notified when 

outside response agencies are contacted. This Emergency Action Plan conforms to the requirements of 

29 CFR 1910.38(a), as allowed in 29 CFR 1910.12O(l)(l)(ii). 

Tetra Tech NUS will through necessary services include incidental response measures for incidents such 

as: 

- Initial stage fire fighting support and prevention 

l Initial spill control and containment measures and prevention 

l Removal of personnel from emergency situations 

l Provide initial medical support for injuries or illnesses requiring only first-aid level support 

l Provide site control and security measures as necessary 

Note: Emergency support in the initial stages will only be provided to the capabilities of on-site personnel 

and avarIable resources. 

2.2 EMERGENCY PLANNING 

Through the initial hazard/risk assessment effort, injuries or illnesses resulting from exposure to chemical 

or physical hazards or fire are the most probable emergencies that could be encountered during site 

activities. 
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To minimize and eliminate these potential emergency situations, the FOUSSO are responsible for, 

emergency planning activities associated with this project: 

l Coordinating with NSWC Crane Emergency Services personnel to ensure that Tetra Tech NUS 

emergency action activities are compatible with existing facility emergency response procedures. 

. Establishing and maintaining information at the project staging area (support zone) or Field Office for 

easy access in the event of an emergency. This information will include the following: 

- Chemical Inventory (used on-site), with Material Safety Data Sheets. 

- On-site personnel medical records (medical data sheets). 

- A logbook identifying personnel on site each day. 

. Identifying a chain of command for emergency action. 

. Educating site workers to the hazards and control measures associated with planned activities at the 

site, and to provide early recognition and prevention where possible. 

It is understood that the use of two-way communication devices (cellular phones and radios) must be pre- 

approved by the NSWC Crane Safety Office. 

2.3 EMERGENCY RECOGNITION AND PREVENTION 

The primary focus of this section is the ability to recognize and control factors which could contribute to an 

emergency situation/condition. The FOUSSO will preview all site work locations prior to committing 

people or resources. Their actions will be as follows: 

. Identify and remove or barricade any physical hazards within the estimated work area. 

. Identify prevalent emergency conditions and their control measures and ensure they are stated on 

the Safe Work Permits (see Section 9.2). 

. Provide the necessary equipment to control potential emergencies (i.e., safety cans for gasoline 

storage, spill containment equipment, PPE. and emergency equipment such as fire 

extinguishers). 

. Evaluate operations to ensure that necessary measures have been taken to control and/or 

minimize the impact of emergency situations/conditions. 
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. Identify and remove or barricade any physical hazards within the estimated work area. 

. Follow the guidelines for control of emergency situations/conditions 

. Report any potential emergency situations/conditions to the FOUSSO. 

2.4 SAFE DISTANCES AND PLACES OF REFUGE 

The FOL shall be responsible for ensuring the following: 

. Identifying a Place of Refuge in the event of an emergency - This place should be selected and 

conveyed to the Field Crew as part of issuing the Safe Work Permit. 

. Directing site personnel that during an evacuation, personnel reporting to the refuge location will 

remain there until directed otherwise by the Tetra Tech NUS FOL. 

. Taking a head count at this location to account for and to confirm the location of all site personnel. 

The site logbook will be used to take the head count. Emergency response personnel will be 

immediately notified of any unaccounted personnel. 

2.5 DECONTAMINATION PROCEDURES/ EMERGENCY MEDICAL TREATMENT 

During any site evacuation, decontamination procedures will be performed only if doing so does not further 

jeopardize the welfare of site workers. Decontamination will not be performed if the incident warrants 

immediate evacuation. However, it is unlikely that an evacuation would occur which would require 

workers to evacuate the site without first performing the necessary decontamination procedures. 

TtNUS personnel will perform rescue operations from emergency sttuations and may provide inttral 

medical support for injury/illnesses requiring only “Basic First-Aid” level support, and only within the limits 

of training obtained by site personnel. Basic First-Aid is considered treatment that can be rendered by a 

trained first aid provider at the injury location and not requiring follow-up treatment or examinatron by a 

physician (for example: minor cuts, bruises, stings, scrapes, and burns). Not included as Basic First-Aid 

are second or third degree burns, cuts, lacerations requiring stitches or butterfly bandaging, heat 

exhaustion, severe poisonous plant or insect bite reactions. Personnel providing medical assistance are 

required to be trained in First-Aid and rn the requirements of OSHA’s Bloodborne Pathogen Standard (29 
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CFR 1910.1030). Medical attention above First-Aid level support will require assistance from the 

designated emergency response agencies. 

2.6 EMERGENCY ALERTING AND ACTION/RESPONSE PROCEDURES 

If an emergency occurs on Base, the followmg procedures are to be initiated: 

. Initiate an emergency notification by hand signals, voice commands, air horn, or two-way radios to the 

FOUSSO. Describe to the FOUSSO (who will serve as the Incident Coordinator) what has occurred 

and as many details as possible. 

. Have your partner evacuate non-essential persons from the incident scene, engage initial response 

measures given the emergency type (i.e., spill response, fire extinguisher, first-aid) 

In the event that site personnel cannot control the incident through offensive and defensive measures, the 

FOUSSO will enact the emergency notification procedures to secure additional outside assistance in the 

following manner: 

l On Base, call 854-3300 or 854-1333’ and other appropriate emergency contacts (Table 2-1) and 

report the emergency. Give the emergency operator the location of the emergency, the type of 

emergency, the number of injured, and a brief description of what occurred. Stay on the phone and 

follow the instructions given by the operator. The operator will then notify and dispatch the proper 

emergency response agencies. 

‘NOTE: On-base extensions 3300 and 1333 are the primary emergency phone numbers. From a 

NSWC Crane phone, on Base extensions must be preceded by “854”. Off-base numbers can only be 

reached by dialing “990” or “991” first. Furthermore, all emergencies involving site activities should 

subsequently be reported to the Environmental Office (x6160). 

l Evacuate all Tetra Tech NUS and subcontractor personnel to the identified safe place of refuge 

Conduct a head count of site personnel using the site logbook. 

- 
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A first aid kit, eye wash unit(s), and fire extinguisher will be maintained on-site and shall be immediately 

available for use in the event of an emergency. PPE available for emergency use will be the same as that 

used for the planned tasks. 

2.8 EMERGENCY CONTACTS 

Prior to performing work at any of the sites, all personnel will be thoroughly briefed on the emergency 

procedures to be followed in the event of an incident. A mobile phone may be available on site. Table 2-1 

provtdes a list of emergency contacts and their associated telephone numbers. This table must be posted 

on site where it is readily available to all site personnel. The telephone number for the Base 

Environmental Office is listed in Table 2-1. 

In addition, TtNUS personnel who are injured or become ill on the job must notify appropriate company 

representatives. Attachment I present the procedure for reporting an injury/illness, and the form to use for 

this purpose. Further, if the emergency involves personnel exposure to chemicals, follow the steps 

provided in Figure 2-1. 
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EMERGENCY REFERENCE 
NSWC Crane, Crane, Indiana 

Section: 2 _ 

AGENCY TELEPHONE 
Base Emergency Number (Fire Depaltment, Base Security, Ambulance) 1 (612) 654-3300 or 

Base Environmental Office 
Bedford Ambulance 
Bloomington Hospital (Bloomington, IN) 
Bedford Medical Center (Bedford, IN) 
Poison Control Center 
National Response Center 

I ‘,!alb\ au.1333 

(612) 854-6160 
(612) 279.6545 
(612) 336.9515 
(612j 275.1200 

1-600-362-9097 
1-600-424-6802 

Base Contact, Thomas Brent 
ORR Area Supervisor, Luther Webster 
Explosive Disposal DIrector, Walt Waggoner 
Contract Task Order Manager, Roger A. Clark, Ph.D. 
Field Operations Leader, Keith Simpson 
Tetra Tech NUS Office, Pittsburgh 

(612) 654-6160 
(812) 654-1426 
(612) 654-1317 
(412) 921.6146 
(412) 921.8131 
l-600-245-2730 

Project Health and Safety Officer, Thomas M. Dickson, CSP (412) 921-6457 
CLEAN Health and Safety Manager, Matthew M. Soltis, CIH, CSP (412) 921-6912 
UXO/EOD Specialist - Phillip Blackwell (770) 413-0965 

2.9 EMERGENCY ROUTE TO HOSPITAL 

Directions to the Bloomington Hospital:* 

Exit NSWC Crane on H-45 through the Bloomington Gate. Follow Highway 45 North to Bloomington at 

Highway 45 and Highway 37. Continue going straight over the overpass (Bloomfield Road). Follow 

Bloomfield Road North: th!s road turns into 2nd Street. Follow 2nd Street, hospital will be on the right (601 

West 2nd Street) 

Directions to Bedford Medical Center:’ 

Exit the base on H-56, through the Bedford Gate. Head West on State Highway 158. State Highway 156 

becomes 16th Street upon entering the City of Bedford. The medical center is on the right shortly after 

Plaza Drive. 

*NOTE: The Bedford Gate is open only from 0600 - 0630 and 1500 - 1800 hours. whereas the 

Bloomington Gate is open 24 hours. Maps indicating the travel route from the site to the Hospitals are 

provided as Figure 2-2 and 2-3. 
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EMEAGENCYRESPONSEPROTOCOL 

The purpose of this protocol is to provide guidance for the medical management of exposure situations. 

In the event of a personnel exposure to a hazardous substance or agent: 

. Rescue, when necessary, employing proper equipment and methods. 

. Give attention to emergency health problems -- breathing, cardiac function, bleeding, shock 

. Transfer the victim to the medical facility designated in this HASP by suitable and appropriate 
conveyance (i.e. ambulance for serious events) 

l Obtarn as much exposure history as possible (a Potential Exposure report is attached) 

. If the exposed person is a Tetra Tech NUS employee, call the medical facility and advise them that 
the patient(s) is/are being sent and that they can anticipate a call from the Continuum Healthcare 
physician, Continuum Healthcare will contact the medical facility and request specific testing which 
may be appropriate. Continuum Healthcare physicians will monitor the care of the victim. Site officers 
and personnel should not attempt to get this information, as this activity leads to confusion and 
misunderstanding. 

l Call Continuum Healthcare at 1-600-229-3674, being prepared to provide: 

- Any known Information about the nature of the exposure. 

- As much of the exposure history as was feasible to determrne rn the time allowed. 

- Name and phone number of the medical facility to which the victim(s) has/have been taken 

- Name(s) of the exposed Tetra Tech NUS, Inc. employee(s). 

- Name and phone number of an informed site officer who will be responsible for further investigations. 

- Fax appropriate MSDS to Continuum Healthcare at (770) 457-1429. 

l Contact Corporate Health and Safety Department (Matt Soltis) at 1-600-245-2730 

As environmental data is gathered and the exposure scenario becomes more clearly defined, this 
information should be forwarded to the Continuum Healthcare Medical Director or Assistant Medical 
Director. 

Continuum Healthcare will compile the results of all data and provide a summary report of the incident. A 
copy of this report will be placed in each victim’s medical file in addihon to being distributed to 
appropriately designated company officials. 

Each involved worker will receive a letter describing the incident but deleting any personal or individual 
comments. This generalized summary will be accompanied by a personalized letter describing the 
Individual’s findings/results. A copy of the personal letter will be filed in the continuing medical file 
maintained by Continuum Healthcare. 
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POTENTIAL EXPOSURE REPORT 

Name: 

Social Security No.: 

Client Contact: 

Company Name: 

I. Exposing Agent 
Name of Product or Chemicals (if known): 

Characteristics (if the name is not known) 
Solid Liquid Gas 

Date of Exposure: 

Age: Sex: 

Phone No.: 

Fume Mist Vapor 

II. Dose Determinants 
What was individual doing? 
How long did individual work in area before signs/symptoms developed? 
Was protective gear being used? If yes, what was the PPE? 
Was there skin contact? 
Was the exposing agent inhaled? 
Were other persons exposed? If yes, drd they experience symptoms? 

Ill. Signs and Symptoms (check off appropriate symptoms) 

immediately With Exposure: 
Burning of eyes, nose, or throat 
Tearing 
Headache 
Cough 
Shortness of Breath 

Weakness 
Nausea/Vomiting 
Shortness of Breath 
Cough 

Delaved Svmptoms: 

IV. Present Status of Symptoms (check off appropriate symptoms) 
Burning of eyes, nose, or throat 
Tearing 
Headache 
Cough 
Shortness of Breath 
Chest Tightness I Pressure 
Cyanosis 

Chest Tightness I Pressure 
Nausea / Vomitina 

Dizziness 
Weakness 

Loss of Appetite 
Abdominal Pain 

Headache 
Numbness I Tingling 

Nausea I Vomiting 
Dizziness 

Weakness 
Loss of Appetite 
Abdominal Pain 

Numbness /Tingling 

V. 

Have symptoms: (please check off appropriate response and give duration of symptoms) 
Improved: Worsened: Remained Unchanged: 

Treatment of Symptoms (check off appropriate response) 
None: Self-Medicated: Physician Treated: 
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3.0 SITE BACKGROUND 

This section provides information pertaining to NSWC Crane and the specific sites that are to be 

investigated. This information will be revised if additional information becomes available or if additional 

sites are going to be investigated. 

3.1 SITE HISTORY 

The NSWC Crane IS located in Crane, Indiana, approximately 75 miles southwest of Indianapolis and 71 

miles northwest of Louisville, Kentucky. The facility encompasses approximately 98.2 square miles 

(62,832 acres). NSWC Crane provides material, technical, and logistical support to the Navy for 

equipment, weapons systems, and expendable and nonexpendable ordnance items. The facility was 

opened in 1941 as the Naval Ammunition Depot (NAD), Burns City, to serve as an inland munitions 

production and storage center. In 1943, the name was changed to NAD Crane in honor of Commodore 

William Montgomery Crane, the first chief of the Navy’s Bureau of Ordnance. The name changed again in 

1975 to Naval Weapons Support Center to reflect the facility’s growing involvement in high-technology 

weapons system. In 1977, the Secretary of Defense decided to combine all conventional ammunition 

acquisition under the responsibility of a single service. The ammunition production and storage function 

was given to the Army, and the Crane Army Ammunition Activity was established as a Crane tenant to 

accomplish this task for Naval ammunition. In 1992. based on changing missions and alignment, the 

name was changed again to the Naval Surface Warfare Center Crane. The Army has assumed ordnance 

production, storage, and related responslblllttes under the single-service management directive. All 

environmental activities on the installation, including permitting activities, remain the responsibility of the 

Navy. Although ordnance production and storage still resides on Base, Crane serves a modern and 

sophtsticated Navy as a recognized leader in diverse and highly technical product lines, such as 

microwave devices, acoustic sensors, small arms, microelectronic technology, and more. The Army 

currently exists as a Tenant Activity on the Base. 

3.2 SITES TO SE INVESTIGATED 

One area has been identified for this soils RFI: 

1. The ORR, including the Pistol Range area or SWMU 7 

A detailed description of each of these areas is provided in Section 1 of the Work Plan that accompanies 

this HASP. Figures in Section 1 of the Work Plan illustrate in general the extent of these two SWMUs. 
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4.0 SCOPE OF WORK 

The following subsections discuss the specific tasks that are addressed by this HASP. For a more 

detailed description of the associated tasks, refer to the Work Plan. Any tasks to be conducted outside of 

the elements listed here will be considered a change in scope requiring modification of this document. 

The TOM or a designated representative will submit all requested modifications to this document to the 

HSM. 

4.1 SOIL AND GROUND WATER SAMPLING 

Sampling of soils (surface and subsurface) and ground water will be performed. Sample acquisition will 

be accomplished using hand augers or Direct-Push Technology (DPT) to gain access to soils from ground 

surface to a maximum depth of three (3) feet. The objective of this sampling is to determine for each 

SWMU concentrations of the COCs identified in the Work Plan. The results obtained will be used to 

determine extent of contamination and, in particular, to determine if there is a soils hot spot at the DR- 

Navy (SWMU 6). 

The sample locations were selected based on evaluation of aerial photographs, historical data and 

subsequent analysis of where data gaps were present. Sample locations and ratronale for their selection 

are provided in Section 4 of the Work Plan. 

4.2 CLEARING VEGETATION 

In order to gain access to some of the Identified locations, the removal of vegetation may be necessary. 

This activity will be accomplished by using hand tools such as machetes and brush hooks. 

4.3 SURVEYING 

All sample locations will be surveyed. 

4.4 DECONTAMINATION 

Various field equipment will be used, including stainless steel hand augers, low-flow pumps (to sample 

ground water wells) and DPT equipment. This equipment will be decontaminated prior to moving to a new 

sampling location, and prior to leaving the site. Adequate numbers of sampling equrpment (buckets, 

stems, handles, etc.) will be provided to permit sample acquisition within a single region prior to the need 

for decontamination of this equipment, 
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5.0 TASK HAZARDS ASSESSMENTS AND CONTROL MEASURES 

Table 5-1 of this section serves as the primary portion of the site-specific HASP and identifies the tasks 

that are to be performed as part of the scope of work. This table will be modified and incorporated into 

this document as new or additional tasks are performed at the site. The anticipated hazards, 

recommended control measures. air monitoring recommendations, required Personal Protective 

Equipment (PPE), and decontamination measures for each site task are discussed in detail. This table 

and the associated control measures shall be changed, if the scope of work, contaminants of concern, or 

other conditions change. 

The FOLKS0 will utilize this table as the primary reference for completion of the task-specific Safe Work 

Permits. The Safe Work Permit is the primary tool for accomplishing safety and health reviews with field 

personnel prior to the initiation of any tasks. These permits are to be completed by the FOUSSO and 

reviewed with all field personnel at the beginning of each day’s activities. 
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TasksIOperationl 
Location* 

k4ifm,iod 
)emobifization 

~econtammation of Sampfing 
,“d Heavy Equipment 

11991ZP 

Anticipated Hazard8 

I) Wing (*train/muscle puffs) 
!) Pinches and compressions 
f) Slips. trips. and falls 
I) Heavy equbpment hazards (rotating equipment, 
ydraufic fhes. etc.) 
i) Vehicular and foe, Lraffic 
i) Ambient temperature extreme* (cold stress) 

‘) ln*ecVanimaf bites and stings. poisonous plants. 
,,c. 
f) lncfemen, wealher 

I) Previous analytical data identfiad SVOCs 
represen,ed as general PAtis), metefs ,mcbdfng 
usenic. beryllium. and manganese), expbeivdreective 
ampo”nds (MT. P,Boinit,o,ol”e”e. HMX. and ROX,. 
md pesticides (represented as heptachfw) a* potenkal 
:w,*miwa”,* of co”cem. NOM) of the co”,*mma”,* xe 
mticipated to be present m concentrations that ww!d 
~esmt an ~“ha!abca hazard. Table 61 provides 
~dditilnaf information about each o(  ,he idenlified 
mtaminants of concern. 

!) Decon,ami”ako” fluids Llquinox (detergent). 
hcetme or  isopmpanof 

I) fif,uIg (s,,eirdm”*cle pulls, 
I, Noise in *XC*** Of 85 dSA 
i) Flying proiecbles 
i) “ehff”,a, and loo, ,ralllc 
‘) Ambient temperature extremes (cold stress, 
f) Slips. trips. and falls 

“ef”ref Hezxd.5 

,) fn~femen, wealher 

TABLE 5-l 

TASK!SlHAZARDSiCONTROL MEASURES COMPENDIUM 
NAVAL SURFACE WARFARE CENTER CRANE DIVISION, CRANE, INDIANA 

PAGE 1 OF 4 

Reccsllme”ded Co”,rol MeaS”re* 

1)  Use machinery or  multiple personnel for heavy lifts. Use proper kfbng 
lech”i”lms --- .--- 
2) Keep any machine guarding I” place. Avoid moving palls Use tools or  
equipment where necessary lo avoid contacbng pinch points. 
3)  Preview work foCalion* for u”s,abfelu”eve” terrain. 
4)  All equlpme”, tiff be 

fnspected in accordance &,h OSHA and ma”uf*c,urer’s design. 
Operated by knowledgeable ope‘a,ors and ground c,ew. 

5)  TreMc and equipment ccosiderations are 10 include the following: 
. EstaMish sale zcwzs of approach (i.e. Scorn + 5 lee,). 

secure a,, bse artIdes. 
All equipment shall be equipped v&h mowme”, warning systems. 

All activities are to be conducted mn*i*,en, with the site requirements. 
6)  Wear eppropnate clothing for ~~aber condiiions. Provide accaptable 
shetier and iifuids for held crews. Addtional infornebm regarding cold 
stress is provided in Section 4 of the Health and Safety Guidance Manual. 
7)  Avoid “eskng areas, “se repelfen,*. Report poten,,*, hazards Lo the 
SSO. Follow guidance presented m Section 4 of the Health and Safety 
G”idence Man”af. 
B) Suspend or  ,emn”a,e operations until directed o,hew.ise by SSO. 
1)  and 2)  Employ protective equipment lo minimize contac, Ah *it* 
contaminants and hazardous deco”,ami”a,io” fluids. Obtain 
manulactweh MSOS for any deco”,ami”*,io” lfu~ds used onsite. These 
must be used in well-venkfeted arees, such as outdmrs. Use ap~ropdate 
PPE a* ldentifiesf on MSDS. All chemicals used mu*, be listed on the 
Chemlcaf f”“e”,ory for the *,,e, and site ac,wi,,e* mu*, be co”*i*,e”, ti,h 
fhe Hazard Commu”ica,io” secbo” of the Health and Safety Guidance 
Manual (Section 5). 

3)  Use multiple persons where necessary lor lifting and handling 
sampling equipment for dwmtam~nation purposes. 

4)  Wear hearing protecton when operating pressure wa*her 

5)  Use eye and lace protecbve equipme”, tie” operabng pressure 
usher. All olher personnel must be re*,ric,ed from Lhe are*. 

6)  Treflic and equipment considerations are ,a include the following: 
Es,*Mi*h sale zone* of approach. 
Aff equpmmt shall be equipped with moveme”, warning *ys,ems. 

All activihes are to be conducted consistent v&h VW site requirements. 

7)  Wear apprapnate clothing for weather m~bcns. Provide accep,aMe 
shelter and liquids for foefd crews. Additional ~“formabo” regarding coti 
stress IS provided in Section 4 of the He&h and Safety Guidance Manual. 

9)  Suspend or  terminate operations until directed otherwise by SSO 

Hazard Monitoring 

llo, required 

Ise ~waf observation and real-kme monltor~ng 
nstrumentation to ensure elf equipment has bee” 
,,operly cleaned of c~n,am,na,icm and dried. Af,*r 
Iem” is compfe,ed. screen equipment wl,h a PIWFID. 
f any elevated readings (I.*., above background) are 
,bserved, perform deco” a9a,” and re-*creen. Repeat 
mhf no elevated PfDlFfD readings are noted. 

Personal Protective Equipment 

(Ifems in i,*,,c* are demled opfionaf es co”d,fio”* or  
me lxx or  sso d,c,e,e, 
Level 0. fM~“imum Reauireme”ts1 

Standard field a,,~* ($feeved shirt: long pants) 
Safety *hoes (Steel toehhank, 
setefy gfesses 

-  Herdhef (whc?” overhead fIa.?ara* *x,*1*. or  
idenbbed as a cperefm requremenf) 

Rellective vesf for ,,,gh ,a”,~ areas 
Heemg profecfio” lo, h@h no,** erees. or  a* 

directed on an Op2raf,O” fly oprafio” sce”wi0. 

This applies to hbgh pressure soap/wafer, *team 
cleaning wash and rinse procedures. 

Level 0 Minmum requirements 
Sfandard field attire (Lang sfee”e shill: long pants) 

-  Safety shoes (Steel toe/shank, 
Chemical re*~s,a”, boo, covers 
NM* outer gloves 
Safety glasses underneath a splash Shield 
Hearing prO,ecdo” (plugs 0‘ muffs, 
PVC Rain*“,,* or  PE 0, PVC mefed Tywk 

FO, sampling eq”ipme”t (trowels, t”lac,oGm3 
Sampler*. bale‘s, etc.,. the following PPE is rsqwed 

Note: Consult MSOS for PPE guidance. Olherwse, 
Ob*erde the following. 

Level 0 Minimum requirements 
Sfandard flefd a,,ire (Long sleeve *hM: long panfs) 

-  Safety she-as (Steel toe/shank, 
Nltrife outer gloves 
Safety glasses 

In the even, of overspray of che”vcaf 
deco”,am~“a,io” fluids employ PVC R*o”*ui,* or  PE 
or  PVC coated Tyvek a* necessary. 

Note: The Safe Work Pe”“d(s, for ,h,s Lask (see 
Attachme”, IV) till be issued a, !he beginning of each 
day lo address the tasks planned for Lb*, day. As part 
of ,hi* task. addnionaf PPE may be assigned ,a reflect 
we-specile co”dM”s or  *peal co”s&ra,io”s or  
condotions **swated wi,h any ldenkfled task. 

NSWC crane 
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Deco”,amina,fo” Procedures 

NO, reqwed 

Pereonnef Oecontamin*tlon will consist of a 
soap/water w*h and rinse for reusable o”,e, pmtecfwe 
eqwpme”, (boots, gbves. PVC splash ~“11s. as 
a~f!mMe,. The deco” function will take place a, a”  
area adjacent to fhe *ale adwbes. This procedure will 
ccilsis, of: 

Eqwpme”, drop 
-  Soap/water wa*h and rinse of cute, boots and qfwe*. 
es applicable 

Soaplwater wash and rinse of Lhe outer splash su,,. 
es applicable 

Dosposabfe PPE wff be removed and bagged. 

Equipment Oecon,amina,io” All heavy equ,pme”, 
decontamination will take place a, a centralized 
deco”,ami”abo” pad utilizing *team or  pressure 
washers. Heavy equipment mff have the wheels and 
fiiws cleaned along v.i,b any loose debris removed. 
prior to ,r*“spafi”g to the central deco”,ami”abo” 
area. A,, site veh,cfes will have res,“c,ed access 10 
emfusion zones. and have their wheef*ikres sprayed 
off es not to track mud onto the roadways servicing 
thns ~“*,alfa,io”. Roadways shall be cleared of any 
debris resulting from the onsite activify. 

Sampling Equipment Dsco”temf”a,ia~ 

Sampling equnpne”, till be dsco”,amina,ed as per  ,he 
requirements in the Sampling and Analysis Plan and/or 
work Plan. 

MSOS for any dsccfl sc4”tio”s (Afcmlox. soprqxnaf. 
etc.) tiff be obtained end used to determine proper 
ha”df,“g / d,*po*af methods and p,o,eck”* me*s”res 
(PPE. Ins,-aId, e,c ,. 

The FOL 0, fhe SSO till be le*po”*~bfe for evalWa,lng 
qwpment ernving on-SW and leaving the *I,* No 
eqwpmen, ml, be aufhonzed access or  ex,, rnfho”, ,h,s 
evaluation. 
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duli-media sampling, 
nctuding soils (surface and 
;ubS”d*C*,. 1)  Previous analytlcaf date identified SVOCs 

(rqmsented as genersf PAW metals (including 
arsenic, beryllium, and manganese), t3x@o*1~e/,eactfve 
ccmpounds (fNT, P,BDinit,otof”ene. HMX, and RDX,, 
and pest&&s (represented as heptachlo,, as potential 
contaminants of cmcem. None ol the ccntamin*“ts are 
*“t,cipated to be present in ccncentralkms that nwhi 
present an inhalation hazard Table 6-t provides 
additional information *bati each of the identified 
mntamiM”ts Of M”cern. 

2)  Transfer of cont*mm*tion 4nto clean areas 

3)  Noi*e in excess of 85 dSA 
4)  Lifting (str*inhuscfe pulls) 
5)  Pmhes and compressions 
6)  Slips. trips, and falls 
7)  Ambient temperature extremes (cold stress, 
8)  Vehicular and foot traffic 
9)  contact with tJx0 

raf”raf flazatis 

10)  ,“Sec”.s”lm.?, bites and stings. p.2isolw”s plants, 
etc. 
1,) fnctement vmatfler 

1)  Use real-time monitoring Instnrme”t*tion. acton fevef*. and Identified 
PPE to conf,Ol exposures to potentiaffy contaminated media (air, water, 
soils. etc.). Generatim of dusts should be minimized. If airborne dusts are 
obselved. a,** wning metfwds may be used. If area wetting m*thcd* a,* 
not feasibfe. activities must be suspended until dust levels subside. 0, until 
an acceptatde attemative ccntrof metfwd can be selected. 
2)  Decontaminate aft equpment and supplies between sampflng loCation* 
and prior to teavfng the site. 
3)  When sampfmg at the operating OPT rig use hearing protectton. The 
use of hearing protection outside of 25 feet from the DPT dg should be 
~ncorpo,ated ““de, the fotfawng condition’ 

A d,,edt reading Photocmrat,o” Detector (PID) mth a 
to.0 e”  lamp or  higher. or  a Ffameton,mtio” Detector 
(RO), Mft be used to scresn ssmp4es and to detect the 
presence of any potenwf vc4atife oqanlcs. Source 
mondodng Of the sampfe ccaectff” area till be 
conducted at regular mtervafs to be determmed by the 
SSO. Posmve sustained resufts at a source or  
davmwnd location(s) which may impact operations crew 
will require the foffovkq actions: 

If you have to ,*i*e you, voice to talk to someone who is wlthin 2 feet 
of you, hxxtion, hearing protection must be worn. 

employees Any *u&ned ,e*dfw (gwater than 1 
minute m duration) *bOve 50 wm in the breathing 
me of the at-risk employees requires site 
activoties to be *“*paded and site personnel to 

4, Use machinery 0, multiple personnel to, heavy fi”S. “se proper lifting 
retreat to an unaffected we*. 

I 
techniques. 
5)  Avo,d moving parts. Use twfs 0, equipment where “ecessxy to avoid 
contactino Ln”Ch nchts. 

A remote samping device must be used to ample d”ff c”ttl”g* “ear  
rotating toots. The equipment operator shaft shutdown machinery if the 
sampler is near  mawng machinery pa**. 
6)  Prewew work txations for unstable/uneven terrain. 
7)  Wear appropriate clothing for weather condlions. Provide acceptable 
Shelter and liquids for fbfd crews. Addiiional information ‘egaldirg cold 
stress is proved m S&m 4 of the Health and Safety Guidance Manual. 
8)  Traffic and equipment considerations are to include the following: 
-  EstaMnh safe zones of approach (i.*. Boom + 5 feet). See Secti 9  of 
the HASP for specific safety mne* based on me& being sampled. 
-  All equipment *haH be equipped with movement warning systems. 
-  All activities are to be wxducted mnsistent 54th the site requirements. 
9)  work areas “At be screened to e”s”,e no “X0 Items are present. ste 
*ctivitE* wtf not be pedormed until the area is cleared by an UXO 0, EOD 
Specialist. If any suspicious items are uncovered 0, encountered, the 
area wilt be marked. personnel titf leave the area. and apprcpnate site 
comacts wilt be notified. The UXO SOP ~ncfuded as Attachment VI tit be 
f0ffov& at all times. 
10)  Avoid nesting areas, use repeffents. Report potential hazards to the 
SSO. Fotfowguidance presented in Se&on 4 of the Health and Safety 

Work may only resume I airborne readings in 
worker breathing mne return to below 50 ppm. If 
elevated readings in vmrket breatfung zone pers~f. 
the PHSO and HSM watt be cmtacted to detenine 
necessary actions and level* of p,otectKm. 

Siie cmtam,nants may adhere to 0, be part of airbame 
dusts 0, patiwfates generated during site activities. 
Generatm of d”*ts *ho&, be m,“imized to *“old 
inhafatlon of contaminated dusts 0, paticufates. 
EvafuatKxr of dust mme”t,*tion* tiff be pertoned by 
observing woe ccodt~~~s for vbibfe dust clouds. 
Potential ezqosure to contmmated dust wilt be 
controlled using water suppmssion. by avoiding dust 
plumes. or  evacuating the operation area until dust 
subsides. 

Guidance Manual. 

ihe FOL or  SSO dfcfate., 
Level D protection wilt be utlized for the ,n$ti*tion of 
all sampflng acfi”tt,es. 

Led 0. Wmmsn Requirements) 
-  Standard field *“ire (Sleeved shrrt: long pants) 

Safety shoes (*ted tcel*h*“k, 
safetv qt*sse* 
surgid style gloves (do”M+f*y%dit neEss*ry, 

-  Reflecf,“e “**I for h,Oh fra”lc ate** 
Hadha (when ovek ha?s/ds e.ri*ts. or  *“f,fkd 

a.5 a c+ErafKm req”ireme”f, 
-  Tyvek m”era,fs and dispxabfe bmf cowrs if 
s”lfsce co”f*mi”*,io” I.5 prese”f 0, x the ,cofenfl*f for 
soi,,ng work amre ex,sfs 

Note: The Safe Work P*rmit(*) for this task (see 
A”achme”t f”, tiff be issued at the t?.qinnmng of each 
day to ad&ess the tasks planned for that day. As part 
of this task. xkffffnaf PPE may be assigned to reflect 
sne-specdic c0(Kc16n* 0, spwaf ccasiderations 0, 
cmditbns associated mth any identified task. 

Personnel Decontamination tilt consist of a ,emcw*f 
and dwosal of non-reusable PPE (gloves. wvemff*, 
etc. as apphcabfe,. The deco,, function wlf take place a 
an area adfacent to the site activities. This procedure 
rnfl CO”SiS, of: 

Equipment drop 
outer co”e‘*fls, boot co”*,*. an&x outer glove 

remwat (as amkabte~ 

Soap/wier wash and &.e of reusable PPE (e.g.. 
hardhat) 1 pote”tk4fy contamin*ted 

Wa*h hands and face. leave contamination reduction 
ZO”S 
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fd, borings “SmQ Diwd- 
‘ush Technology 
aeoprobesl and hand- 
luQe,ing mt3thods. 

1)  Previous analyhcaf data identified SVoCs 
(represented as genera, PAHs). metals (imluding 
anenfc, teyffium. and manganese). expbsivehactive 
CmpMlnds (TNT, 2.6-Di”ltrotd”e”e, HMX. and RDX,. 
and pes,id&s (represanled as heptachfor) as potential 
cuntsminants d concern. None of the cmtaminants are 
anticipated to be present in mncentrations that would 
present an inhalatii hazard. Table 61 prcdes 
addnional infwmation aboot each of the &“,&a, 
czmtaminants of ccwem. 

2, Transfer Of Co”tamf”atlO” Into dean area* ol onto 
persons 

3)  Heavy qwpment hazards (ptnchlcompressio” 
pomts. rotating equipment, hydraulic Ime*. etc.) 
4)  Noise I” excess of 95 dSA 
5)  Energized system (contact with underground 01 
ov&ead ubkkes) 
6)  Lining (stra,“/m”sde p”lts, 
7)  Slips, trips. and falls 
6)  Vehiidar and foot traffic 
9)  Amb,ent temperature extremes (cold stress, 
10)  Flying projectlfes 
11)  contact with uxo 

Nafura, hS.?ardS 
12)  fnsecVanmal bites and stings, pasonous plants. 
etc. 
13, fndement weather 

119912/P 
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Rec,,mmended Contrd Measures 

1)  Use real-time monitoring instrumentation. action fwefs. and identifed PPE to 
ccmtrd exposures to pdentiaffy contaminated media (as. water. soils, etc.). 
Generation of dusts shwM be minimized If airborne dusts are observed. area 
v&sag methods may be used If area wenq methods are not feasible. activities 
must be suspended until dust fwds subs&. or  untff an accepfabfa akemstive 
cn”tr* “wlhcd can be selected 

2)  ~ec~n,amina,e aft equrpmen, and suppfies b&we” bwehokas and prior to 
leaving the site. 
3)  All equipment to be used tilt be 

f”speded in arxordance “.lth Federal safety and tmnsporfaffo” g”idefi”e*. 
0StfA (t926.6M)..6ot..m2), and manufacturers design and documented as such 
using Equipment fnspxtion Sheet (see Attachment 111 of this HASP). 

Operated by k”owleqRabk operators and yo”“d crew 
Repaired “Si”Q only ma”“,ad”~ a~“~“& ,W,S and equipment. 

I” addition to the equipment cawderations. the following standard aperating 
pm%d”m will be smployed: 
-  A,, person”d IX,, dwctfy s”pport,“g the dnfkng o,xra,ion till remain a, leas, the 
mast he@,, plus 5 feet ,,a,, the win, of aperatii. 

All fwse cfothinglprotective equnpment vrilf be secured to avdd possible 
e”targksme”t. 

Hand signals tiff be established prio+ to ,he commencement of dnffing actwlfs. 
A remde sampling device must be used to sampb drill cutttngs near rddinQ 

,*s. 
won areas will b-2 kept dear  ot clutter. 

-  A,, pers~lnel v.4, be ins,w,ed in the bmtii and operatkw of the emergency 
shut o”  &vce(s) ,or DPT dgs (I, a@icab+a). This device till be tested titiaffy 
tand the” oedodicaffv\ to msum its merational status. 
: Areas vh be ins&&d prior to the’ movwnent of DPT rigs and support vehicles 
to elr,d”a,e any physical hazards. Tf”s ,M be the responshbillzy of the FOL a”d’or 
SO. 
4)  Hearing protection tiff be used durn”Q all subsurface actwities wng the DPT 
*IQ. 
5)  All drilling acb~~tes must proceed m accordance vA,h the TtNUS SOP “Utility 
Locating and Excavabo” Clearance’ (see Attachment II of this HASP). All utility 
c,ea,ances nws, be obfained, in writing. prior to acfivibes. Also. prior to any 
subsurface investigations. the locations of all underground Utifllies must be 
v?.s”,ifned and marked. Overhead ubkbes must be identified per  the SOP. 
6)  Use machinery or  multiple psrsonnd for heavy fibs. Use prcpw lifting 
techniques. 
7)  P,e”iew work focakons for “ns,abfe/una”e” terrain. 
8)  Tramc and equipment cmstirs~s are to include the following: 
-  Establish safe zones of approach (i.e. Bmm + 5 feet). See Section 9 of the 
HASP fw spwffic safety zmw based on media being sampled 
-  A,, eg”ipw”, shall be eg”lpped “Ah movement warning systms. 

Aft activities are to bs cmducted cmsistent with the site requirements. 
9)  Wear apprcpnate clothing for weather cond$o”s. Provide acceptaMe shelter 
and liquids for f&d crews. Addikonal ~“formatlo” regarding cold stress IS prow% 
in Sedan 4 of the Health and Safety Gwdance Manual. 
to) Wear eye protecbon (safety glasses) tie” DPT rIQ is operating. All other 
personnel must be restricted from the area. 
1,) work areas win be screened lo enSUre no “X0 items x.3 present. sr,e 
activibes wff not be pedormed unbf the area IS cleared by a”  UXO or  EOD 
Specdmt. If any suspaous items are uncovered or  encountered. the area wllf 
be marked, personnel wlf leave the area. and appro+~a,e site Co”tact6 mll be 
nwlied. The UXO SOP included as Attachment VI wfl be fOllOw?d at all tmles. 
12)  Avold “esbng areas, use repellents. Wear appropriate clothing Report 
petentiaf hazards to the SSO Follow guidance presented in Section 4 of the 
H&h and Safety Gudance Manual. 

Decontamination Procedures 

A direct reading Photoionlatatlo” Detector (PID) tith 
a xl0 ev lamp 0, hlgfw, or  a Ramemizabo” 
Detector (F,O), MU be used to screen the walk area 
to detect the presence of any potential vdahfe 
o,gancs. Source mon,tonng d the borehole tiff be 
condud& at regular rntewds to be determined by 
the SSO. Positive sustained resuks at a source or  
dwmwnd lacatio”(s) which may impact operations 
crew vrill require the following actlo”% 

Mmitor the breathing zone of at-risk and 
dov.mtind em,myees. Any susta,ned 
readings (greater than 1 minute I” dumbon) 
above 50 ppm in the breathing zone of the at- 
risk employees requires site actvities to be 
suspended and site persMmn6i to retreat to an 
“na”ac,ed area 

S,,e m,a”wa”ts may adhere to 0, be pa”  of 
asborne dusts or  particulates generated during site 
actwities. Generatwn of dusts should be 
minimred to avoid inhalation of contamnated 
dusts or  particutates. Evaluako” of dust 
co”ce”,rakms “St, be pedO”“ed by observing wnk 
co”dltww for visible dust do&s. Potential 
expxure to contaminated dust vaff be co”tro4fed 
using water sup$xessm, by avoidIng dust plumes. 
or  evacuakng the ope,a,~~ area ““,,I dust 

All subsurface operations are to be tnniated in Level 
D protecbo”. Level D protection consbtutes the 
foffowlng “ll”l”l”“l protectlo” 

Standard fefd anire (Sleeved shw,: long pants) 
&f&y shoes (Steel k&hank, 
Safety Qlasses 

-  Hardhat 
Hearing p‘o,ectio” during sci, bodng ac,i”~,ies and for 

other high “dse areas as directed by the SSO. 
Nrklfe gloves 0, leather gloves tit,, surgical sly+2 

inner gloves 
Re”ecf,“e !/es, lo, ,fa”lc areas 

Note The Safe Work PM”,,(~) for lhis task (see 
Attachment IV) tiff be issued at the beginning of each 
day to address the tasks pfalmd for that day. As Part 
of this task. additional PPE may be assigned to reflect 
site-speclic conditions 01 special considerabons or  
oondi,ms associa,@ tih any idenbfled task. 

Personnel DecMltamfnatiwl -Will consist of a 
soap/water wash and ““se for reusable pm,ecbve 
q”,pme”t (e.g.. gloves). This ,““c,io” till take @ace 
at an area adfacent to the drilling operations bordering 
the suppo” zo”a 

This decontaminat~o” procedure for Level D protection 
“Al, co”SiS, 0, 
-  Equipment drop 

%apA”ater wash and ““se of reusable alter @o”es, 
as applicable 

O”,W co”ersfls. boo, co”ers. andlo, outer doYe 
removal 

Removal. segwpton. and disposaf of “on-reuseHe 
PPE I” bags,con,a,“en provided 

Wash hands and ‘ace, leave ccn,amnat,on 
red”ctK)” zone 
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Anticipated Hazards Decon,amina,ion Procedures Hazard Monitoring 

chemlca, hazards 1)  Preview work locations and si(e lines for uneven and unstable terrain. NO a,r.mml,toring 1s needed gven the ““llkellhwd mal surveyl”g actwifies shall be prfomwd in Level D i’ersormel Dec~“,ami~ti~” -A str”clured 
clear necessa~ vegetation, establish tempaary means for traversing arborne contaminants will be present. The pof*ntial protection dec~ntaminatm is no, required as the f~kelihccd of 

stgnificant exposure to sib contaminants is anbclpated hazardous terrain 0.e.. rope ladders. etc.) for exposure to see contaminants during thns aclwty is encountering contammted media is considered 

to be ““hkefy given me nature Of IhiS Iask. considered mi”,“w.t. Level D PrO,ec,lOn CO”SlS,S of the following remote. However, survey parties should inspect 

21 wear acorcomte clottuna for weather mnditlons. Provide accwfabk Standard field dress Including sleeved shilt and fhemselves and one anodler for the presence Of ,CkS 

shelter and iiquids for fie4d c&. Add@,na, ,nforma,ion qarding &Id 
L ,. __ ~~~ 

tong pants tssy fields, etc. This 

stress is prowded in Section 4 of the He&h and Safety Gwdance Manual. Safety *floes (Steel fwshank, the ,‘a”sfer Of these 
sarety gfases. hard ha,* (If w*rk,“g “ear  ,msec,s ,r,w verwxw names. and ofbces. 

3)  Suspend or  terminate operations until direcfed ofhenw~e bv SSO machmry) I 

Physm, harards: 

1)  Slips, trips, and falls 

2)  Ambient temperature extremes (cold stress 

fw”d Hazards: 

3)  incleme”, vtaaule, 

4)  Avmd nesting areas, use repelleNs. Repon potenti 
SSO. Follow guidance presenfed in S&ion 4 of the t 
G”idance Manual. 

4)  ln*ecVanimal bi,es or  stings. powanous plants. etc 

1)  All tools dll be ire.,mted ptir 10 “se for broken components and 
s”itatihty for us*. 

AII perscmsf not drec,fy supporting ,hns clearance a&vii till remain a, 
feast 25 feet from the point of this operakn. 

work areas nlll be kept Clear Of cI”“er. 
mush shcukl be cut for lines of sigh, as close lo the ground as wsslble to 

emirate plnchne and hi, haza*. All brush should be cleared from sght 
pm vhere pencils will have to travel. 

Brush haoks, machetes, and other tools should be kept sharp to provide 
ease of c”“ing. Broke” or  lome handles shwld be repaired prior to “Se. 
. Falhg larger hoes (S inch girth) requires a two man operation. 
2)  Preview work lccalins and site lines for uneven and unstable ferral”. 
Clear necessary vegetation. estabkh temporary means for fraverstng 
hazardous tenam (i.e. rope faddas. efc) 
3)  Wear appropriate ckdhq for wealher conditiom. Provide acceptable 
shelter and liquids for field crews. Additional infwma,i~+? regarding cold 
stress is provided I” Secfwn 4 of the Heash and Safety Guidance Manual. 
4)  Suspend or  terminate operabons until directed otfwwse by SSO 
5)  Avoid nestmg areas. use repellents Repal potential hazards to the 
SSO. Follow gudance presented in Seclion 4 of the Health and Safety 
Guidance Manual. 

Based an historical ~nformaflon and the type of acW~fies 
and the contaminants of concsm. if is no, anticipated 
that flefd crew assoclafes! with this task tilf be 
wsre~ to any 0, the site co”,ami”ants. 

Personnel Deccmtsmina,ion 

Note: The Safe Work Pemu,(*) for Lhis task (see 
Atfachmm, I”) will be rssued at the beginning of each 
day to address the Lasks planned for that day. As part 
of this task, addtonal PPE may be assigned 10 reflect 
sde-sqeaft condutions or  special cons~deratis or  
condnions assoaafed wth any ldenfdied lask. 

wasn nanas alXl race. k?aw COntaml”a,io” 
‘d”cm” zone 

which may’have go,,..?” ““de, ywr &hing ;“d 
anached Lo your body. Areas to check closely are 
those *oh are more mcIs,“re lade”. ins!& socks. 
gmn area, an-pits. etc. 
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The following section provides information regarding the chemical, physical, and natural hazards 

associated with the sites to be: investigated and the activities that are to be conducted as part of the scope 

of work. Table 6-1, which is included as part of this HASP, provides various information on potential 

chemical contaminants, including exposure limits, symptoms of exposure, physical properties, and air 

monitoring and sampling data. 

6.1 CHEMICAL HAZARDS 

The potential health hazards associated with work to be conducted at NSWC Crane include inhalation, 

ingestion, and dermal contact with various contaminants that may be present in ground water and shallow 

soils. Given the nature of the tasks to be completed, however, significant chemical exposures are 

not anticipated. Based on the site history and prior sampling efforts, the following have been identified 

as the primary classes of site contaminants, including the specific compound(s) of interest: 

l Semi-Volatile Organic Compounds (SVOCs), represented as general Polynuclear Aromatic 

Hydrocarbons (PAH’s) 

. Metals, including arsenic, beryllium, and manganese 

. Explosive/reactive compounds, Including 2,4.6-Trinitrotoluene (TNT), 2,SDinitrotoluene. Cycle-1,3,5- 

trimethylene-2,4,&trinitramine (RDX), and Cyclotetramethylene tetranitramine Octagen (HMX) 

. Pesticides, including heptachlor epoxlde (represented as heptachlor) 

Table 6-1 provides information on the compounds and individual substances likely to be present at the 

sites to be investigated. Included is information on the toxicological, chemical, and physical properties of 

these substances. It is anticipated that the greatest potential for exposure to site contaminants is during 

intrusive activities (soil boring, sampling, etc.). Exposure to these compounds is most likely to occur 

through ingestion and inhalation of contaminated soil or water, or hand-to-mouth contact during soil 

disturbance activities. For this reason, PPE and basic hygiene practices (washing face and hands before 

leaving site) will be extremely important. Inhalation exposure will be avoided by using appropriate PPE 

and engineering controls where necessary. Significant exposure via inhalation is not anticipated during 

the planned scope of work. 

Other sources of potential chemical exposure during planned actlvlties are decontamination flulds (e.g., 

Liquinox). For any substances brought onto the site, the SSO is responsible for instituting a site-specific 
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Hazard Communication Program (see Section 5 of the Health and Safety Guidance Manual) and for 

collecting the appropriate Material Safety Data Sheets (MSDS) from the chemical 

manufacturers/suppliers. The SSO is also responsible for completing the Safe Work Permit for the 

decontamination task using the appropriate MSDS (specifying any necessary PPE, etc.) and for reviewing 

the contents of the MSDSs and Safe Work Permit with anyone who will use these substances. 

6.2 PHYSICAL HAZARDS 

In addition to the chemical hazards discussed above, the following physical hazards may be present 

during the performance of the site activities. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Slips, trips, and falls 

Cuts (or other injuries associated with hand tool use) 

Lifting (strain/muscle pulls) 

Ambient temperature extremes (cold stress) 

Pinches and compressions 

Heavy equipment hazards (rotating equipment, hydraulic lines, etc.) 

Energized systems (contact with underground or overhead utilities) 

Vehicular and foot traffic 

Contact with Unexploded Ordnance (UXO) 

Noise in excess of 85 dSA 

Flying projectiles 

Each of these physical hazards is discussed in greater detail in the Health and Safety Guidance Manual. 

Additionally, information on the associated control measures for these hazards are discussed in Table 5-1 

of this HASP. Some of these hazards and the associated control measures are discussed below. 

6.2.1 Slitx. Trim. and Falls 

Conditions such as steep terrain and/or heavy vegetation may create an increased potential for slip, trip, 

and fall hazards. In particular, the Old Pistol Range is an un-maintained (i.e., abandoned) location and 

has various areas presenting slip, trip, and fall hazards. 

Control Measures 

1, The most feasible avenues of approach to sample points will be identified and cleared as necessary to 

permit field crew access to sample locations. 
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2. Establish anchor points and rope handrails for traversing/ascending/descending angles and slopes 

greater than 45% grade. 

3. Footwear with an aggressive lug to provide adequate traction is recommended. 

6.2.2 Cuts or Other lniuries Associated with Hand Tool Use 

The clearing of brush and vegetation (if necessary) will be performed using hand tools including machetes 

and brush axes. The use of these tools presents several potential physical and cutting hazards. 

Control Measures 

1. Wear leather or heavy cotton work gloves when using these tools to protect against blisters, cuts, or 

other hand injuries. 

2. Wear eye protection (safety glasses with side shields) to protect the eyes from twigs, sticks, or flying 

debris. 

3. Make sure that other persons are not in the immediate cutting area (radius of the tool swing area). 

4. Wear long pants and long-sleeved shirts to protect against abrasions. 

5. Wear hard hats if work will involve areas with overhead hazards (e.g., overhanging branches). 

6. Wear sturdy work boots 

6.2.3 Contact with UXO 

Because of the prior uses of the areas to be investigated, there is a possibility that UXO may be 

encountered during operations. All activities will be conducted consistent with the UXO procedures 

explained in Attachment VI of this HASP. 

Control Measures 

1. In general, field personnel will practice UXO avoidance techniques. 

2. To minimize the risk of a UXO encounter, a trained UXO or EOD Specialrst will provide support during 

selected site activities. In all cases, an exclusion zone of 300 feet will be established before detection 

activities begin. 

3. When soil boring operations are conducted, the area and access roads will be swept. The borehole 

will be cleared down to a depth of two (2) feet and a magnetic gradiometer (down-hole instrument) or 

similar instrument will be lowered into the hole to clear the borehole. This clearance procedure will 

continue until the borehole has been cleared to a depth of ten (10) feet, if necessary. 
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Insect/animal bites and stings, poisonous plants, and tnclement weather are natural hazards that may be 

present given the location of activities to be conducted. As previously discussed, the Old Pistol Range is a 

vegetated area which increases the potential for field crews to encounter ticks, bees, mosquitoes/insects, 

snakes, and poisonous vegetation. 

6.3.1 Insect/Animal Bites and Stinas 

insect/animal bites and stings are difficult to control given the climate and environmental setting of NSWC 

Crane. However, in an effort to mrnimize this hazard the following control measures will be Implemented 

where possible. 

. Commercially available bug sprays and repellents will be used whenever possible - TCLP Pesticides 

analytical screening includes chlordane. endrin, lindane, methoxychlor, toxaphene and heptachlor. 

Commercrally available repellants may be used providing they don’t contain heptachlor epoxide as this is 

one of the site contaminants. Products such as DEET should not be applied directly to the skin due to 

potential irritation. This product, when permitted for use, should be applied over clothing articles. 

. Where possible, loose-fitting and light-colored clothing wrth long sleeves should be worn. This will also 

aid in insect control by providing a barrier between the field parson and the insects and to provide easy 

recognition of crawling insects against the lighter background. Pant legs should be secured to the work- 

boots using duct tape to prevent access by ticks. Mosquito nets are also recommended for use when 

commercially available repellents are not permitted. 

. Clothing/lrmited body checks for ticks and other crawling insects should be conducted upon exiting 

heavily vegetated areas. Workers should perform a more detailed check of themselves when showering 

in the evening. Ticks prefer moist areas of the body (arm-pits, genitals, etc.) and will migrate to those 

locations. 

. The FOUSSO will preview all access routes and work areas in an effort to identify physical hazards 

including nesting areas in and around the work sites, These areas will be flagged and communicated to 

all site personnel. 

. The FOUSSO must determine if site personnel (through completion of Medical Data Sheets), suffer 

allergic reactions to bee and other insect stings and brtes. When personnel are on-site who are 
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predisposed to these conditions, the FOUSSO will take the appropriate measures to secure physician 

directed antidotes. 

Note to all personnel: It is imperative that any allergies be reported on the Medical Data Sheets and to the 

sso. 

Tick and Mosauito Transmitted Illnesses And Diseases 

Ticks and mosquitoes have been identified in the transmission of diseases including Lyme’s disease and 

malaria. Warm months (Spring through early Fall) are the most predominant time for this hazard. However, 

due to the climate and environmental setting of NSWC Crane, this hazard may occur year-round. information 

concernrng Lyme’s Disease includrng recognition, evaluation, tick removal, and control is provided in Section 

4.0 of the Health and Safety Guidance Manual. 

Malaria may occur when a mosquito or other infected insect sucks blood from an infected person, and the 

insect becomes the carrier to infect other hosts. The parasite reproduces within the mosquito, and is then 

passed on to another person through the biting action. Acute symptoms include chills accompanied by fever 

and general flu like symptoms. This generally terminates in a sweating stage. These symptoms may recur 

every 48 to 72 hours. 

6.3.2 Snakes and Other Wild Animals 

Indigenous animals including snakes (poisonous and non-poisonous varieties), raccoons, and other 

animals native to the region may be present at the site. These animals may be encountered if work 

locations encroach on nestrng or territories claimed by these animals. 

To avoid the obvious hazards conveyed as part of a direct encounter, the following actions will be taken to 

minimize impact on the field crews and/or operations, 

. FOUSSO will preview access routes and work locations for nesting areas or signs of animal activities 

(tracks, foraging areas, etc.). All identified suspect areas will be communicated to the field crews. 

Snake chaps will be required as a precaution. 

6.3.3 Poisonous Plants 

Various plants which can cause allergic reactions may be encountered during field work. These include, 

but may not be limited to, poison ivy, poison oak, and poison sumac. Contact of field personnel with these 



NSWC Crane 
QAPP 

Rev&on: 2 
Date: October 2000 

Secbon: 6 
plants may occur when clearing vegetation for access to work areas, or as a result of movement through 

these plants. An irritating, allergic reaction can occur when direct contact is achieved between the plant 

and the bare skin of a field person, or the plant and some piece of equipment or clothing article that then 

later comes in contact with the bare skin of a field person. Oils are transferred from the plant to exposed 

skin, clothing, or piece of equipment. The degree of the irritating, allergic reaction can vary significantly 

from one person to the next. 

- 

Protective measures to control and minimize the effects of this hazard may include, but not limited to, the 

following: 

. Identify plants for field personnel. 

- Poison Ivy - Characterized by climbing vines, three leaf configuration ovate to elliptical in shape, 

deep green leaves with a reddish tint, greenrsh flowers, and white berries. 

- Poison Sumac - Characterized as a tall bush of the sumac family bearing compound leaves (7-13 

entire leaflets), branched from a central axis, drooping, with axillary clusters of white fruit. 

NOTE: These white fruits and berries may exist only during pubescent stages. 

- Poison oak - Characterized as similar to poison ivy consrsting of a shrub, stems erect, 0.3 to 2.0 

meters tall, leaflets consist of broad thick lobes coarsely serrated configuratron. denser at the 

base, less so than the top. 

. Protective measures may include wearing disposable garments such as Tyvek when clearing brush. 

These may be carefully removed and disposed of along with any oils accumulated from the plants. 

. Personal Hygiene - The oils obtained from the plants will only elicit an allergic response when the 

person’s bare skin layer is contacted. This can be aggravated when skin pores are open (perspiring), 

or through breaks in the skin such as cuts, nicks, scratches, etc.. This can also be accomplished 

when using excessively hot water for cleaning the skin, which also causes pores to open. Prior to 

break time, lunchtrme, etc. personnel should wash with cool water and soap to remove as much of the 

oils as possible. In heavily vegetated areas of these plants, additional measures including barrier 

creams and blocks may be used to prevent the oils from accessing and penetrating the skin. 

All of these plants present an airborne sensitization hazard when burned. This is not to occur as part of 

this scope of work and therefore will not be addressed. 

- 
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6.3.4 inclement Weather 

Project tasks under this Scope of Work will be performed outdoors and near water. As a result, inclement 

weather may be encountered. In the event that adverse weather conditions arise (electrical storms, 

hurricanes, etc.), the FOL and/or the SSO will be responsible for temporarily suspending or terminating 

activities until hazardous conditions no longer exist. 
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Substance 

General PAHs I Coal Tar 
Pitch Volatiles I Creosote I 
cresol (Fluoranlhene, 
pyrene, benzo(a) 
anthracene, benzo(a) 
pyrene; 
benzo(f)fiuoranthene, 
benzo(k)lIuoranthene), 
etc.) 

RDX 
Synonym: 
Cyclo-1,3,5-trimethylene-
2,4,6-trinilramine; 
Cyclonile; 
T rimelhylenetrinHramine; 
To; ADX 

• 

CAS No. 

CAS Numbers 
vary depending on 

specific 
compound 

121·82·' 

TAt:._.: 6·1 

CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
NAVAL SURFACE WARFARE CENTER CRANE DIVISION, CRANE, INDIANA 

PAGE 1 OF4 

Air Monltorlng/!)ampling Information Exposure Limits Warning Property Physical Propertlet 
Rating 

PID: LP. of Refer to NIOSH methods for Gerleral PAHs: Adequate· use a full-face Properties of vaoous PAHslCoal Tar Pitch 
8.91 eV, each specfic compound for air-purifying respirator Volatiles vary depending upon the specific 
relative appropriate air sampilng Most PAHs have no with organic vapor I compound, 
response ratio protocols. established exposure dustJmist cartridge up to 
unkf'lOwn. lil11ils. Other Coal Tar 250 ppm. Cresol has an ~J)1 .. r;!§gj; 

Many PAHs can be sampled Pitch Volatiles f PAHs Odor Threshold of Boiling PI: 376·397'F; 191·203"C 
FID: Response using lliQSH M~!!lQg 55.Q§ such as chrysene and 0.00005·0.0079 ppm. Melting PI: 52·96'F: 10.9·35.5'C 
factor unknown ~ " Teflon filter with benzo(a)pyren9 have an Solubility: Insoluble 
but gIven Ihe support ring· HIgh pressure exposure limit of 0.2 Recommended gloves: Flash Pt: 178°F; 8FC 
substances liquid Chromatography with mgfm~ (OSHA and Won >96.00 hr$; butyl LEULFL: Not available 
flammability, UV delector. ACGIH). rubber >90.00 hrs; UEUUFL; Not available 
detection by neoprene >4.50 hrs Vapor Density: 3.72-
FiO can be For cresol (a major 0.1 mglm'. (NIOSH) Vapor Pressure: 1 mmHg @ 10Q·12rF; 
anticipated. constituent of creosote) by 38·53~C 

silica gel or xad-r sorbent Creosote J Cresol: Specific Gravity: 1.030-1.038 
tube; Acetone desorption Incompatibilities: Nitric acid, oleum, 
and analysis by gas OSHA; ACGIH: chlorosullonic acid, oxidizers 
chromatography - flame 5ppm AppeElrance and Odor: 
ionization delector or high- NIOSH: 2.3 ppm Yellowish Of colorless, flammable, oily 
pressure liquid liquid (otten brownish because of 
chromatography. loLH: 80 mgfmJ impurities or oxidation) 
(NIOSH Method #2001, or 
OSHA MethOd #32) 

No information Air sampling use particulate OSHAINIOSH/ACGIH: Sensitive to friction, as Boiling Pt: Not available 
found. filler; gravimetric detection. 1.5 mg/ml (Skin); stable as TNT, explosive Melting Pt; Pure 399Q F; 204, 1°C Military 

Sampling and analytical STEL 3 mglml (skin) when heated 10 260~C; grade -10% HMX 
procedures shall be in 126.6"F -3WF; -190"C 
accordance with NIOSH f:rezlog Pt: Not available 
Method #0500 (Nuisance Respiratory Protection: Solubility; Insoluble in water; soluble hot 
Oust, Total). Can use air purifying aniline, phenol, and nitric acid 

respirator with an organic Specific Gravity: 1.2 
vapor cartridge for Vapor Pre$sure: Not available 
concentrations up to 75 Flash Pt: Heal (explosion in 5 seconds) 
mglml. Airbome 500"F; 260°C 
concentrations above this LEL: Not available 
fevel use an airline UEL; Not available 
respirator or SCBA. Incompatibles: Strong oxidizers, 

Rf;!commended Gloves: 
combustible malenals, mercury fulminate, 
and heat 

Impermeable gloves Appearance and odor: Colorless to 
suitable to prevent skin white crystalline powder, odorless 
contact Nitrile gloves 
have been selected for 
most other applications. 

Health Hazard Information 

Regulated based on effects on 
respiratory tract and skill irritation 
Other effects may include eye 
irritiation and central nervous 
system, distrubances. Acute 
exposures may result in difficulty 
breathing, respiratory failure and 
skin and eye irritation and burns. 
Chronic exposure may damage 
the liver, kidneys, lu ngs and skin 
and cause photosensitivity. 

IARC, NTP. NIOSH, ACGIH, and 
the EPA list some PAHs such as 
benzo(a)pyrene as a potentiat 
carcinogen (ARC 2A, NTP"2, 
ACGIH TLV·A2, NIOSH·X, EPA· 
62). 

Routes of exposure: Inhalation, 
ingestion, skin and eye contact. 
Sign and symptoms of 
overexposure may irlClude: 
headaChes, dizziness, nausea, 
hyperactivity, convulsions. 
seizures, fatigue. irritability. These 
effects may be experienced 
quickly or several tQurs later. 
r opically irritating 10 skin and 
eyes. 
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Substance 

Arsenic 

Beryllium 

Manganese 

CAS No. 

7440-38·2 

7440-41-7 
as Be 

7439·96·5 
as Mn 

TABLE 6·1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 

NAVAL SURFACE WARFARE CENTER CRANE DIVISION, CRANE, INDIANA 
PAGE 2 OF4 

Air Monitoringll~ampllng Information Exposure Warning Property Rating Physical Propert~. 
Umlts 

Particulate form· Sample with a OSHA The substance will generally be present Boiling Pt: Sublimes 
This substance is Mixed-cellulose ester 0.010 mglm' in a particulate form or bound to Melting Pt: 1135°F; 613°C 
not delectable (MCE) filter and (1910.1018) particulates. As a result, air purilying Solubility: Insoluble 
using a PID or analyze using respirators equipped with High Flash Pt: Not available 
FlO. Inductively coupled NIOSH: Efficiency Particulate Air (HEPA) filters LEULFL: Not available 

plasma I atomic 0.002 mglm~ are suitable for use. UEUUFL: Not available 
emission (Ceiling) Vapor DenSity: Not available 
spectroscopy in RecommeodtXt glove: Vapor Pressure: a mmHg (approx.) 
accordance with ACGIH: Given this chemicals particulate form, Specific Gravity: 5.73 (metal) 
NIOSH Melhod 0.010 mglml any glove matenal is suitable for Incompatibilities: Strong'oxidizers, 
7300 protection. Nitrile is the most common bromine azide. Hydrogen gas can react 

glove material. wllh inorganic arsenic to form the highly 
toxic gas arsine. 
Appearance and Odor: 
Metal· Silver-gray or lin-White, brittle, 
odorless solid, 

Particulate form· Air sample using a OSHA: No identifiable waming properties to Boiling Pt: 5378°F; 2970°C 
This substance is particulate filter; acid 0,Q02 mgfm~, indicate presence and thereby Melting Pt: 2332GF; 1279"C 
unable to be desorption; AAS/GF (ceiling) 0.005 detection. Solubility: Insoluble 
detected by detection_ Sarnpling mg!m J Flash Pt: Not available (AirtxHrle dusl 
PID/FID. and analytical Recommended APR Cartridge: may bum Of explode when exposed to 

protocol shall NIOSH: Suitable for dust and fume, Organic heat, ilame, or incompatible chemicals) 
proceed in 0.0005 mg/rnl vapor acid gases with HEPA filter, LE:ULFL: Not available 
accordance with UELlUFL: Not available 
NIOSH Melhod ACGIH Recommended gloves: This is in the Vapor Oensity: Not available 
#7102. 0.002 mglml particulate form Therefore any glove Vapor Pressure: 0 mmHg 

suitable to prevent skin contact (Nitrile Specific Gravity: 1.85 
has been the one most widely used for Incompatibilities: Halocal'bons, strong 
the other substances). oxidi19rs, acids and caustics 

Appearance and odo": gray to white 
hard light metal, brittle 

Particulate form· Air sample using OSHA: Ceiling No identifiable warning properties to Boiling Pt; 3452"F; 1900°C 
This substance is particulate filter; acid 5 mglm' as a indicate presence and thereby Melting Pt: 2300"F, 1260"C 
unable to be desorption, ICP fume 1 rnglrnJ detection. Solubility: Insoluble 
detected by detection. Sampling Flash Pt: Not available (Airborne dust 
PID/FID. and anaiytical NIOSH: 1 Recommended APR Cartridge: may bum or explode when exposed to 

protocol shall mgfml for dust Suitable for dust and fume, Organic heat, flame, or incompatible chemicals. 
proceed in and fume 3 vapor acid gases with HEPA filter. This substance is considered a 
accol'dance with rnglm) as a combustible solid.) 
NIOSH Method STEL Recommended gloves: This is in the LEULFL: Not available 
#7300, particulate form, Therefore any glove UEUUFL: Not available 

ACGIH: 5 suitable to prevent skin contact (Nitrile Vapor Oensity: Not available 
rng/m' for dust has been the one most widely used for VapO" P(essure: 1 mmHg @ 2358~F; 
1 mgfml for the other substances), 1292"C 
fume Specific Gravity: 7.20 

Incompatibilities: Strong oxidizers, 
IDLH: 500 halogens, and nitrates. Will react with 
mg/ml water to produce hydrogen gas, 

Appearance and odor: Silvery solid or 
reddiSh-gray, odorless 

Health Hazard Information 

Exposure to arsenic may cause 
ulceration of the nasal septum, 
dermatitis, gastrointestinal 
disturbances, respiratory irritation, 
hyperpigmentation of the skin, and 
peripheral neuropalhy. Arsenic is 
recognized as a carcinogen by 
IARC. NTP. OSHA. and ACGIH. 

Target organs include the Ilver, 
kidneys, skin, lungs, and lymphatic 
system (lung and lymphatic 
cancer), 

Overexposure to this substance 
may result in respiratory syrnptoms 
including difficulty in breathing, 
coughing, rales, chest pain, 
possibly pulmonary edema, 
weakness, fatigue, headache. 
weight loss, Direct contact may 
result in irritant action on the skin 
(dermatitis), eyes (conjunctivae), 
and mucous membranes. This 
substance has been identified as a 
potential human carCinogen. 

Overexposure to this product may 
result in Central Nervous System 
and pulmonary effects by 
Inhalation. Symptoms may include 
disturbances in gait and speech, 
steepiness, mental confUSion. 
stOlid, masklike face, muscular 
twitching varying from tremors to 
coarse rhythmical movements of 
the extremities accompanl'ed by 
cramps. Symptoms are described 
as postencephalitic Par1tinsonism. 
Additionally dry throat, tightness in 
the chest, dyspnea, rales, flu·like 
symptoms low back pain, and 
vomiting. 
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Substance CAS No, 

2,4,6·lrinltrotoluene (TNT) 118-96-1 
Synonyms: 
Trinitrotoluene (dry) 

2,6·Dlnitrotoluene 25321-14·6 

Cyclotetramethylene 2691-41-0 
tetranitramine Octagen. (HMX) 

TABLE 6·1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 

NAVAL SURFACE WARFARE CENTER CRANE DIVISION, CRANE, INDIANA 
PAGE 30F4 

Air Manilorlngl5,ampling Information Exposure Warning Property Rating Physical Properties 
Limits 

PID: Ionization Air sample using a OSHA: Rapid heating to 466cF; 240°C will Boiling Pt: 466°F; 240QC 
Potential· T enax GC tube; 1.5 mglml (skin) cause delonation, Pate yellow crystals, Melting Pt: 176'F; SOC 
10,59 aV, relative Acetone desorption; subject to detonation by exposure to Detonation Pt: 464~F; 240"C 
response ratio is GCfTEA detection. ACGIH; shock or temperatures exceeding 466~ Solubility: 0.01% a175°F 25"C 
unknown. Sample and 0.5 mglm3 (skin) F; 240'C, Specific Gravity: 1.65 

analytical protocol in Vapor Density: 7.8 
FID: Relatiye accordance with NIOSH Air purifying respirators recommended Vapor Pressure: 0.057 mmHg @ l/a e 

response ratio is OSHA MethOd #44. 0.5 mglm3 (skin) for escape purposes only. F; Sl'C 
unknown it is Flash Pt: Explodes 842"F; 450°C 
estimated that the Recommended Gloves: Any glove LEL: Not available 
response will be which is impermeable to contact. UEL: Not available 
slightly less than 

Incompatibles: Strong oxidizers, benzene (150%) 
ammonia, combustible materials, and or toluene 
heat. (110'%). Appearance and odor: Colorless to 
light yellow solid or crushed flakes. 

Particulate form· Particulate OSHAINIOSH; In the particulate form· Can use airw Boiling PI: 572"F; 300~C 
unable to be FilleriT enax tube; 1.5 mg/ml (skin) purifying respirator with organic vapor Melting Pt; 158"F; 70"C 
detected by GC-TCAwith cartridge/HEPA up to 50 mglml. Solubility: Insoluble 
PID/FID explosives packages. ACGIH: 0.15 Flash Pt: 404°F;207PC 

Sampling and mg/m' (skin) Recommended glove: nitrile LEULFL: Not available 
analytical protocol In UEUUFL: Not available however. 
accordance with IOLH: 200 airborne in the fonn of a dust this 
OSHA Method #44. mg/mJ substance will support combustion 

Vapor oensity: 6.27 
Vapor Pressure: 1 mmHg 
Specific Gravity: 1.32 
Incompatibilities: Strong oxidizers, 
caustics. metals such as tin and zinc 
Appearance and Odor: Orange to 
yeUow crystalline solid with characteristic 
odOL 

No information Air sampling use OSHAINIOSH; Respiratory Protection: Can use air Boiling Pt: Not available 
found. particulate filter: 15 mglm.1 tolal purifying respirator with an organic Melting Pt: 530'F: 276,7'C 

gravimetric detection. dust; 5 mglm' vapor cartridge for concentrations up to Freezing Pt: Not available 
Sampling and respirable 75 mglm3. Airbome concentrations Solubility: Not available 
analytical procedures fmction. above this level use an airline respirator Specific: Gravity: Not available 
shall be in or SCBA. Vapor Pressure: Not available 
accordance with ACGIH: 10 Flash Pt: Not available 
NtOSH MethOd mglmj for total Recommended Gloves: Impermeable LEL: Not available 
#0500 (Nuisance dust. gloves suitable to prevent skin contact UEL: Not available 
Dust, TOlal). Nitnle gloves have been selected for 

most other applications. Incomp.tibles: Not available 

Appearance: White powder 

Health Hazard Information 

Routes of Exposure: inhalation, 
absorption. ingestion, and skin & 
eye contact. The following 
symptoms may be experienced: 
Sneezing, coughing, sore throat, 
muscle pain, peripheral nerve 
sensitization, and irritation of the 
skin and mucous membranes. 

Chronic exposure may cause liver 
damage, jaundice, cyanosis, kidney 
damage, anemia, cataract, 
leukocytosis. 

Overexposure to this substance 
may result in anemia, 
methemoglobinemia, cyanosis, 
kidney and Ih/er damage. This 
substance may result in an irritant 
and poSSible allergic reaction. 

Routes of exposure: Inhalation, 
ingestion, and skin and eye 
contact 

Signs and symptoms 01 
ov~rexposure will be similar to 
those specified for ADx. 



Substance CAS No. 

Heptachlor 76-44-8 

TABLE 6-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 

NAVAL SURFACE WARFARE CENTER CRANE DIVISION, CRANE, INDIANA 
PAGE 4 OF 4 

Air Monitoring/S,ampling Information Exposure Warning Property Rating Physical Properties 
Limits 

PID: PID will not Sample using a OSHA: An air purifying respirator equipped with Boiling Pt: 293°F; 145"C 
detect this Chrom-102 sorbenl 0.5 mglml a combination filter for organic vapors, Melting Pt: 203°F; 95°C 
substance. tube with toluene pesticides, and High Efficiency Solubility: 0.0006% 

desorption. Analyze NIOSH: Particulate Air (HEPA) filler is Flash Pt: Not available 
using Gas 0.5 mglml acceptable, LEULFL: Not available 

FlO: flO will not chromatography - UEUUFl: Not available 
detect this electron capture ACGIH: Recommended glove: Vapor Density: Nol available 
substance. delector in 0.05 mglm3 Nilrile or neoprene gloves are adequate Vapor Pressure: 0.0003 mmHg 

accordance with (skin) for prolection againsl contacl with the Specific Gravity: 1.66 
OSHA Melhod skin. Incompatibilities: Iron and rust 
#5287. Appearance and Odor: 

White to light tan crystals with a 
camohor-like odor. 

Health Hazard Information 

Exposure to this substance may 
cause tmmors, convulsions, and 
liver damage. 

Target organs include the Central 
Nervous System (CNS) and liver. 
Cases of liver cancer were noted in 
laboralory animals exposed to 
heptachlor. 
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7.0 AIR MONITORING 

Monitoring devices such as Direct Reading Instruments (DRls), will be used at the site to detect and 

evaluate the presence of site contaminants and other potentially harmful agents. The specific type of 

monitoring and the associated instruments, frequency of use, and applrcable action levels are dependent 

upon the specific scope of work and the contaminants of concern. As a result. specific air monitoring 

measures and requirements have been established in Table 5-1 of this site specific HASP. Additionally, 

Section 1.0 of the Tetra Tech NUS Health and Safety Guidance Manual contains detailed information 

regarding direct reading instrumentation, personal and area air sampling procedures, and general 

calibration procedures of various instruments. 

7.1 INSTRUMENTS AND USE 

Instruments WIII be used primarily to monitor source points and worker breathing zone areas, while 

observing Instrument action levels. Action levels are discussed in Table 5-1 as they may apply to a 

specific task or location. 

7.1.1 Photoionization Detector or Flame Ionization Detector 

In order to accurately monitor for any substances which may present an exposure potential to site 

personnel, a Photoionization Detector (PID) using a lamp energy of 9.0 eV or higher will be used. This 

instrument will be used to monitor potential source areas and to screen the breathrng zones of employees 

during site activities. The PID with this lamp strength has been selected because it is capable of detecting 

the organic vapors of concern (NOTE: A Flame Ionization Detector [FID] may be used as an alternative to 

the PID). Prior to the commencement of any field activities, the background levels of the site must be 

determmed and noted. Daily background readings will be taken away from any areas of potential 

contamination. These readings, any influencing conditions (i.e., weather, temperature, humidity) and site 

location must be documented in the field operations logbook or other site documentation (e.g., sample log 

sheet). 

7.1.2 Hazard Monitorinq Frequency 

Table 5-1 presents the frequencies that hazard monitoring will be performed as well as the action levels 

that will initiate the use of elevated levels of protection. The SSO may decrde to increases these 

frequencies based on Instrument responses and site observations. The frequency at which monitoring is 

performed will not be reduced without the prior consent of the PHSO or HSM. 
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7.2 INSTRUMENT MAINTENANCE AND CALIBRATION 

Hazard monitoring instruments will be maintained and pre-field calibrated by the TtNlJS Equipment 

Manager. Operational checks and field calibration will be performed on all instruments each day prior to 

their use. Field calibration will be performed on instruments according to manufacturer’s 

recommendations (for example, the PID must be field calibrated daily and an additional field calibration 

must be performed at the end of each day to determine any stgnificant instrument drift). These 

operational checks and calibration efforts will be performed in a manner that complies with the employees 

health and safety training, the manufacturer’s recommendations, and with the applicable manufacturer 

standard operating procedure (copies of which can be found in the Health & Safety Guidance Manual 

which will be maintained on site for reference). All calibration efforts must be documented. Figure 7-1 is 

provided for documenting these calibration efforts. This information may instead be recorded in a field 

operations logbook, provided that all of the informatron specified in Figure 7-l is recorded. This required 

information includes the following: 

. Date calibration was performed 

l Individual calrbrating the instrument 

. Instrument name, model, and serial number 

. Any relevant instrument settings and resultant readings (before and after) calibration 

. Identification of the calibration standard (lot no., source concentration, supplier) 

. Any relevant comments or remarks 
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DOCUMENTATION OF FIELD CALIBRATION 

SITE NAME: PROJECT NO.: 
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8.0 TRAINING/MEDICAL SURVEILLANCE REQUIREMENTS 

8.1 INTRODUCTORY/REFRESHEWSUPERVlSORY TRAINING 

8.1 .l Requirements for Tetre Tech NUS Personnel 

All Tetra Tech NUS personnel must complete 40 hours of introductory hazardous waste site training in 

accordance with 29 CFR 1910.120(e) prior to performing work at NSWC Crane. Additionally, Tetra Tech 

NUS personnel who have had introductory training more than 12 months prior to site work must have 

completed 8 hours of refresher training within the past 12 months before being cleared for site work. 8- 

hour Supervisory Training in accordance with 29 CFR 1910,120(e)(4) will be required for site supervisory 

oersonnel. 

Documentation of Tetra Tech NUS Health and Safety Training will be maintained at the project site. 

Copies of certificates or other official documentation will be used to fulfill this requirement. 

The FOUSSO will conduct a brief meeting daily to discuss planned operations. This will at least cover the 

review of the Safe Work Permits for that day’s activities. At the end of the workday, a short meeting will 

be held to discuss the operations completed and any problems that were encountered. 

8.1.2 Requirements for Subcontractors 

All Tetra Tech NUS subcontractor personnel must have completed introductory hazardous waste site 

training or equivalent work experience as defined in OSHA Standard 29 CFR 1910.120(e) and 8 hours of 

refresher training meeting the requirements of 29 CFR 1910.120(e)(8) prior to performing field work at 

NSWC Crane. Tetra Tech NUS subcontractors must certify that each employee has had such training by 

sending Tetra Tech NUS a letter, on company letterhead, contaming the information in the example letter 

provided in Figure 8-1, and providing copies of all training certificates. 

11!3912/P 8-1 CT0 0056 
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TRAINING LETTER 
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The following statements must be typed on company letterhead and signed by an officer of the company 

and accompany copies of associated training certificates: 

LOGO 
XYZ CORPORATION 
555 E. 5th Street 
Nowheresville, Kansas 55555 

Month, day, year 

Roger Clark, Ph.D. 
Task Order Manager 
Tetra Tech NUS 
Foster Plaza VII 
661 Andersen Drive 
Pittsburgh, Pennsylvania 15220 

Subject: HAZWOPER Trainina for NSWC Crane. Crane, Indiana 

Dear Dr. Clark: 

As an officer of XYZ Corporation, I hereby state that I am aware of potential hazardous nature of 
the subject project. I also understand that is out responsibility to comply with all applicable 
occupational safety and health regulations including those stipulated in Title 29 of the Code of 
Federal Regulations (CFR), Pans 1900 through 1910 and Pan 126. 

I also understand that Title 29 CFR 1910.120 entitled “Hazardous Waste Operations and 
Emergency Response” requires appropriate level of training for certain employees engaged in 
hazardous waste operations, In this regard, I hereby state that the following employees have had 
40 hours of introductory hazardous waste site training or equivalent work experience as requested 
by 29 CFR 1910.120(e) and have had 6 hours of refresher training as required by 29 CFR 
1910.120(e)(E), 

LIST FULL NAMES OF EMPLOYEES AND THEIR SOCIAL SECURITY NUMBERS HERE 

Should you have any questions, please contact me at (555) 555-5555. 

Sincerely, 

(Name of Company Officer) 
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T&a Tech NUS will provide site-specific training to all Tetra Tech NUS employees and subcontractor 

personnel who will perform work on this project. Site-specific training will also be provided to all site 

visitors (DOD, EPA, etc.) who may enter the site to perform functions that may or may not be directly 

related to site operations. Site-specific training will include: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Names of personnel and alternates responsible for site safety and health 

Safety, health and other hazards present on site 

Use of personal protective equipment 

Work practices to minimize risks from hazards 

Safe use of engineering controls and equipment 

Medical surveillance requirements 

Signs and symptoms of overexposure to site contaminants 

The contents of the site-specific health and safety plan including the contents of Tables 5-I and 6-l. 

Emergency response procedures (evacuation and assembly points) 

Spill response procedures 

Review the contents of relevant Material Safety Data Sheets 

Site-specific documentation will be established as identified in Figure 6-2. All site personnel and visitors 

must sign thus document upon receiving site-specific training prior to commencement of site activities. 

a.3 MEDICAL SURVEILLANCE 

8.3.1 Medical Surveillance Reauirements For Tetra Tech NUS Personnel 

All Tetra Tech NUS personnel participating in project field activities will have had a physical examination 

meeting the requirements of Tetra Tech NUS’ medical surveillance program and will be medically qualified 

to perform hazardous waste site work using respiratory protection. 

Documentation for medical clearances will be maintained In the Tetra Tech NUS Pittsburgh office and 

made available as necessary. 
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My signature below indicates that I am aware of the potential hazardous nature of performing investigation 
activities at NSWC Crane, and that I have received site-specific training that included the elements 
presented below: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Names of personnel and alternates responsible for site safety and health 
Safety, health and other hazards present on site 
Use of personal protective equipment 
Work practrces to minimize risks from hazards 
Safe use of engineering controls and equipment 
Medical surveillance requirements 
Signs and symptoms of overexposure 
The contents of the health and safety plan including Tables 5-I and 6-l 
Emergency response procedures (evacuation and assembly points) 
Review contents of relevant Material Safety Data Sheets and Chemical Data Sheets I Hazard 
Lines 

I further state that I have been given the opportunity to ask questions and that all of my questions have 
been answered to my satisfaction. 

I further state by the presence of my signature below the date of my training (introductory, refresher, and 
supervisory, as applicable), and my medical surveillance requirements are accurate and correct to the 
best of my knowledge. 
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Subcontractor personnel are required to obtain a certificate of their ability to perform hazardous waste site 

work and to wear respiratory protection. The “Subcontractor Medical Approval Form” provided in Figure 8- 

3 of this HASP shall be used to satisfy this requirement providing that it is properly completed and signed 

by a licensed physrcran. 

Subcontractors who have a company medical surveillance program meeting the requirements of 

paragraph (f) of OSHA 29 CFR 1910.120 can substitute “Subcontractor Medical Approval Form” with a 

letter, on company letterhead, containing all of the information in the example letter presented in Figure 

8-4. 

8.3.3 Requirements For All Field Personnel 

Each field team member (including subcontractors and visitors entering the exclusion zone) shall be 

required to complete and submit a copy of the Medical Data Sheet found in Attachment V. This shall be 

provided to the SSO prior to participating in site activitres. The purpose of this document is to provide site 

personnel and emergency responders with additional information that may be necessary in order to 

administer medical attention. 

8.4 SUBCONTRACTOR EXCEPTION 

Subcontractors who will not enter the exclusion zone during operation, and whose activities involve no 

potential for exposure to site contaminants, will not be required to meet the requrrements for 

training/medical surveillance, other than site-specific training as strpulated in Section 8-2. The use of this 

type of exception is permissible only with the prior consent of the CLEAN HSM. 
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SUBCONTRACTOR MEDICAL APPROVAL FORM 

For employees of 
Company Name 

Participant Name: 

m 

Date of Exam: 

The above-named individual has: 

1. Undergone a physical examination in accordance with OSHA Standard 29 CFR 1910.120, 
paragraph (f) and found to be medically - 

I! 
qualified to perform work at the NSWC Crane work site 
not qualified to perform work at the NSWC Crane work site 

and, 

2. Undergone a physical examination as per OSHA 29 CFR 1910.134(b)(lO) and found to 
be medically - 

I; 
qualified to wear respiratory protection 
not qualified to wear respiratory protection 

My evaluation has been based on the following information, as provided to me by the employer. 

I\ 
A copy of OSHA Standard 29 CFR 1910.120 and appendices. 
A description of the employee’s duties as they relate to the employee’s 
exposures. 

I! 
A list of known/suspected contaminants and their concentrations (if known). 
A description of any personal protective equipment used or to be used. 

( ) Information from previous medical examinations of the employee which is not 
readily available to the examining physician. 

1, , have examtned 
Physician’s Name (print) 

and have determined the followtng informatton: 
Participant’s Name (print) 
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SUBCONTRACTOR MEDICAL APPROVAL FORM 
PAGE TWO 

1. Results of the medical examination and tests (excluding findings or diagnoses unrelated to occupational 
exposure): 

2. Any detected medical conditions that would place the employee at increased risk of material impairment of 
the employee’s health: 

3. Recommended limitations upon the employee’s assigned work: 

I have informed this participant of the results of this medical examination and any medical conditions that 
require further examination of treatment. 

Based on the information provided to me, and in view of the activities and hazard potentials involved at the 
NSWC Crane work site, this participant 

Ii 
may 
may not 

perform his/her assigned task. 
Physician’s Signature 

Address 

Phone Number 

NOTE: Copies of test results are maintained and available at: 

Address 
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MEDICAL SURVEILLANCE LETTER 

Section: 8 

The following statements must be typed on company letterhead and signed by an officer of the company: 

LOGO 
XYZ CORPORATION 
555 E. 5th Street 
Nowheresville, Kansas 55555 

Month, day, year 

Roger A. Clark Ph.D. 
Task Order Manager 
Terra Tech NUS Corp. 
Foster Plaza VII 
661 Andersen Drive 
Pittsburgh, Pennsylvania 15220 

Subject: Medical Surveillance for NSWC Crane. Crane. Indiana 

Dear Dr. Clark: 

As an officer of XYZ Corporation, I hereby state that the persons listed below participate in a 
medical surveillance program meeting the requirements contained in paragraph (f) of Title 29 of 
the Code of Federal Regulations (CFR), Part 1910.120 entitled “Hazardous Waste Operations 
and Emergency Response.” I further state that the persons Itsted below have had physical 
examinations under this program within the past 12 months and that they have been cleared, by a 
lrcensed physician, to perform hazardous waste site work and to wear positive and negative 
pressure respiratory protection. I also state that, to my knowledge, no person listed below has 
any medical restriction that would preclude him/her from working at the NSWC Crane site. 

- 

LIST FULL NAMES OF EMPLOYEES AND THEIR SOCIAL SECURITY NUMBERS HERE 

Should you have any questions, please contact me at (555) 555-5555. 

119912/P 

(Name of Company Officer) 
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9.0 SITE CONTROL 

9.1 WORK ZONES 

Tetra Tech NUS will delineate work zones and use these work zones in conjunction with decontamination 

procedures to prevent the spread of contaminants into previously unaffected areas of the site. It is 

anticipated that a three-zone approach will be used during work at this site; an Exclusion Zone, a 

Contamination Reduction Zone, and a Support Zone. This will be used to control access to the work 

areas, restricting the general public, avoiding potentials to spread any contaminants, and to protect 

mdlviduals who are not cleared to enter by way of training and/or medical surveillance qualifications. 

Section 10 of the Health and Safety Guidance Manual presents a detailed discussion on this three-zone 

approach. Basically, each sampling area will be established as an Exclusion Zone, with any personnel 

decontamination activities taking place immediately outside of each of these work areas. All exclusion 

zones will be delineated using barrier tape, cones and/or drive poles, and postings to inform and direct site 

personnel. For equipment decontamination, a centralized Contamination Reduction Zone may be 

established. The Support Zone can consist of a field trailer, an office space made available by the Ease, 

or some other uncontaminated, controlled point. The Support Zone for this project will include a staging 

area where site vehicles can be parked, equipment will be unloaded, and where food and drink containers 

will be maintained. In all cases, the support zones will be established at areas of the site where exposure 

to site contaminants would not be expected during normal working conditions or foreseeable 

emergencies. 

9.2 SAFE WORK PERMITS 

All Exclusion Zone work conducted in support of this project will be performed using Safe Work Permtts to 

guide and direct field crews on a task by task basis. An example of the Safe Work Permit to be used is 

included in Figure 9-1. The daily meetings conducted by the FOUSSO will further support these work 

permits. This will ensure that site-specific considerations and changing conditions are incorporated into 

the planning effort. All permits will require the signatures of the FOUSSO. All personnel engaged in 

onsite activities must be made aware of the elements indicating levels of protection and precautionary 

measures to be used. 

The use of these permits will establtsh and provide for reviewing protective measures and hazards 

associated with each operation. This HASP will be used as the primary reference for selecting levels of 
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protection and control measures. The work permit will take precedence over the HASP when more 

conservative measures are required based on specific site conditions. 

9.3 SITE MAP 

Once the areas of contamination, access routes, topography, dispersion routes are determined, a site 

map will be generated and adjusted as site conditions change. This map will be posted to illustrate up-to- 

date information of contaminants and adjustment of zones and access points. 

9.4 BUDDY SYSTEM 

Personnel engaged in on-site activities will practice the “buddy system” to ensure the safety of all 

personnel involved in this operation. 

9.5 MATERIAL SAFETY DATA SHEET (MSDS) REQUIREMENTS 

Tetra Tech NUS personnel will provide MSDSs for all chemrcals brought on-site. The contents of these 

documents will be reviewed by the SSO with the user(s) of the chemical substances prior to any actual 

use or applrcation or the substances on-site. The MSDSs will be maintained in a central location (i.e., 

temporary office) and will be available for anyone to review upon request. The SSO will be responsible for 

implementing a site-specific Hazard Communication Program using section 5 of the Health and Safety 

Guidance Manual. This includes collection of MSDSs, creation and maintenance of an accurate Chemical 

Inventory Listing, addressing container labeling and personnel training issues, and other aspects as 

defined in that section. 

9.6 COMMUNICATION 

It is anticipated that site personnel will be working in close proximity during proposed field activities. In the 

event that site personnel are in isolated areas or are separated by significant distances, a supported 

means of communication between field crews will be utilized. Two-way radio communication devices, if 

needed, will be submitted for NSWC Crane approval. 

External communications will be accomplished utilizing telephones at predetermined and approved 

locations or through cellular phones. External communication will primarily be used for the purpose of 

resource and emergency resource communications. Prior to the commencement of site activities, the 
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FOL will determine and arrange for telephone communications, if it is determined a cellular means will not 

be used. 

9.7 SITE VISITORS 

Potential site visitors that may be encountered during the performance of the field work could include the 

following: 

. Personnel invited to observe or participate in operations by Tetra Tech NUS. 

. Regulatory personnel (i.e., DOD, EPA, OSHA, etc.) 

. Southern Division Navy personnel 

. Other authorized visitors 

All non-DOD personnel working on this project are required to gain initial access to the base by 

coordinating with our TOM or designee and following established base access procedures. 

Once access to the base is obtained, all personnel who require access to Tetra Tech NUS work sites 

(areas of ongoing operations) will be required to obtain permission from the FOL and the Base Contact. 

Upon gammg access to the work site, all site visitors wishing to observe operations in progress will be 

required to meet the minimum requirements as stipulated below. 

. All site visitors will be routed to the FOL, who will sign them into the field logbook. Information to 

be recorded in the logbook will include the individuals name (proper identification required), who 

they represent, and the purpose for the visit. The FOL is responsible for ensuring that site 

visitors are escorted at all times. 

. All site visitors will be required to produce the necessary information supporting clearance on to 

the site. This includes informatlon attesting to applicable training (40-hours of HAZWOPER 

training required for all Southern Diviston Navy Personnel), and medical surveillance as stipulated 

in Section 13.3, of this document. In addition, to enter the sites operational zones during planned 

activities, all visitors will be required to first go through site-specific training covering the topics 

stipulated in Section 8.2 of this HASP. 

Once the site visitors have completed the above Items they will be permitted to enter the site and 

applicable operational areas. All visitors are required to observe the protective equipment and site 
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restrictions in effect at the work areas visited. Any and all visitors not meeting the requirements as 

stipulated in this plan for site clearance will not be permitted to enter the site operational zones during 

planned activities. Any incidence of unauthorized site visitation will cause all on-site activities to be 

terminated until that visitor can be removed. Removal of unauthorized visitors will be accomplished with 

support form the Base Contact, if necessary. At a minimum, the Base Contact will be notified of any 

unauthorized visitors. 

9.8 SITE SECURITY 

As this activity will take place at a Navy facility, the first line of security will be provided by the base gate 

restricting the general public. The second line of security will take place at the work site referring 

interested parties to the FOL and Base Contact. 

Security at the work areas will be accomplished using field personnel. This is a multiple person operation, 

involving multiple operational zones. Tetra Tech NUS personnel will retain complete control over active 

ooerational zones. 

TheBase Contact will serve as the focal point for base personnel and interested parties and will serve as 

the primary enforcement contact. 

- 
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Permit No. Date: Time: From to 

SECTION I: General Job Scope (To be filled in by person performing work) 

I. Work limlted to the following (description, area, equipment used): 

II. Names: 

III. Onsite Inspection conducted Yes No Initials of inspector 
-r+t.l I 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
IV. Protective equipment requred Respiratory equipment required 

Level D Level B Full face APR 
Level c Level A Half face APR 

SKA-PAC SAR 
Sktd Rig 

Modifications/Exceptions: 

Escape Pack 
SCBA 

Bottle Trawler 
NOW2 

V. Chemicals of Concern Action Level(s) Response Measures 

VI Additional Safety EqutpmentlProcedures 
Hardhat . . . . . . . . . . Yes No 
Safety Glasses .._.................. Yes No 
Chemical/splash goggles Yes No 
Splash Shield Yes No 
Splash suite/coveralls Yes No 
Steel toe/shank Workboots Yes No 
Modifications/Exceptions: 

Hearing Protection (Plugs/Muffs) Yes No 
Safety belt/harness .._._........................ Yes No 
Radio ..__.........._.................................. .._.... Yes No 
Barricades _.........._,_....................................... Yes No 
Gloves (Type) Yes No 
Workitest regimen .._ Yes No 

VII. Procedure review wth permit acceptors Yes NA Yes NA 
Safety shower/eyewash (Location . Use). ................... Emergency alarms.. ............................ 
Procedure for safe job completion.. .............................. Evacuation routes ............................... 
Contractor tools/equipment inspected.. ........................ Assembly pants.. ................................ 

VII. Equipment Preparation Yes NA 
Equpment drainedldepressured ................................................................................................................... 
Equipment purged/cleaned ........................................................................................................................... 
Isolation checklist completed ....................................................................................................................... 
Electrical lockout required/field switch tested.. .............................................................................................. 
Blinds/misalignments/blocks & bleeds in place.. ........................................................................................... 
Hazardous materials on walls/behind liners considered ............................................................................... 

VIII. Additional Permits required (Hot work, confined space entry, excavation, etc.). YE 
Nn .- 

If yes, fi// out appropriate section(s) on safety work permit addendum 
IX. Special instructions. precautions: 

Permit Issued by: 
Job Completed by: 

Permit Accepted by: 
Date: 
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10.1 SCOPE AND APPLICATION 

It is not anticipated that bulk hazardous materials (over 55-gallons) will be handled at any given time as 

part of the scope of work. It is not anticipated that spillage of any materials will constitute a danger to 

human health or the environment. 

- 
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It is not anticipated, under the proposed scope of work, that confined space and permit-required confined 

space activities will be conducted. Therefore, personnel under the provisions of this HASP are not 

allowed, under any circumstances, to enter confined spaces. A confined space is defined as an area 

which has one or more of the following characteristics: 

. Is large enough and so configured that an employee can bodily enter and perform assigned work. 

. Has limited or restricted means for entry or exit (for example, tanks, vessels, silos, storage bins, 

hoppers, vaults, and pits are spaces that may have limited means of entry). 

. Is not designed for continuous employee occupancy. 

A Permit-Required Confined Space is one that: 

l Contains or has a potential to contain a hazardous atmosphere 

. Contains a material that has the potential to engulf an entrant. 

l Has an internal configuration such that an entrant could be trapped or asphyxiated by inwardly 

converging walls or by a floor which slopes downward and tapers to a smaller cross-section. 

l Contains any other recognized, serious, safety or health hazard. 

For further Information on confined space, consult the Health and Safety Guidance Manual or call the 

PHSO. If confined space operations are to be performed as part of the scope of work, detailed 

procedures and training requirements will have to be addressed. 
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12.0 MATERIALS AND DOCUMENTS 

NSWC Crane 
CIAPP 

Fteviswn. 2 
Date: October 2000 

Section: 12 

The Tetra Tech NUS FOL shall ensure thefollowing materials/documents are taken to the project site and 

utilized as required. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Blank Incident Report forms 

Medical Data Sheets 

Material Safety Data Sheets for decontamination solutions and other substances brought on-site 

Follow-Up Reports (to be completed by the FOL) 

OSHA Job Safety and Health Poster (posted at the site) 

Training/Medical Surveillance Documentation Form (Blank) 

OSHA 29 CFR 1910.120 (HAZWOPER) training certificates 

First Aid Supply Usage Form 

Emergency Reference Form (Section 2.0, extra copy for posting) 

Health and Safety Guidance Manual 

119912/P 12-l CT0 0056 



NSWC Crane 
QAPP 

Revlslo”: 2 
Date: October 2000 

sectKJn: 13 

ACGIH 

CFR 

CIH 

CLEAN 

CSP 

CT0 

DRI 

eV 

FID 

FOL 

HASP 

. HAZWOPER 

HEPA 

HSM 

IDLH 

N/A 

NIOSH 

NSWC 

ORR 

OSHA 

PEL 

PHSO 

PID 

PPE 

PPM 

PVC 

RCRA 

SAP 

sso 

STEL 

TOM 

TWA 

WP 

13.0 GLOSSARY 

American Conference of Governmental lndustrtal Hygienists 

Code of Federal Regulations 

Certified Industrial Hygienist 

Comprehensive Long-Term Environmental Action Navy 

Certified Safety Professional 

Contract Task Order 

Direct Reading Instruments 

electron Volts 

Flame Ionization Detector 

Field Operations Leader 

Health and Safety Plan 

Hazardous Waste Operations and Emergency Response 

High Efficiency Particulate Air 

Health and Safety Manager 

immediately Dangerous to Life and Health 

Not Available 

National Institute Occupational Safety and Health 

Naval Surface Warfare Center 

Old Rifle Range 

Occupational Safety and Health Administration (U.S. Department of Labor) 

Permissible Exposure Limit 

Project Health and Safety Manager 

Photo Ionization Detector 

Personal Protective Equipment 

Parts Per Million 

Poly Vinyl Chloride 

Resource Conservation and Recovery Act 

Sampling and Analysis Plan 

Site Safety Officer 

Short Term Exposure Limit 

Task Order Manager 

Time Weighted Average 

Work Plan 
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ATTACHMENT I 

INJURY/ILLNESS PROCEDURE 
AND REPORT FORM 



. Q CASE NO. 

TETRA TECH NUS, INC. 

INJURY/ILLNESS PROCEDURE 
WORKER’S COMPENSATION PROGRAM 

WHAT YOU SHOULD DO IF YOU ARE INJURED OR DEVELOP AN ILLNESS AS A 
RESULT OF YOUR EMPLOYMENT: 

. If injury is minor, obtain appropriate first aid treatment. 

. If injury or illness is severe or life threatening, obtain professional medical treatment at the 
nearest hospital emergency room. 

. If incident involves a chemical exposure on a project work site, follow instructions in the 
Health & Safety Plan. 

. Immediately report any injury or illness to your supervisor or office manager. In addition, 
you must contact your Human Resources representative, Marilyn Diethorn at (412) 921- 
8475, and the Corporate Health and Safety Manager, Matt Soltis at (412) 921-8912 within 
24 hours. You will be required to complete an Injury/Illness Report (attached). You may 
also be required to participate in a more detailed investigation from the Health Sciences 
Department. 

. If further medical treatment is needed, The Hartford Network Referral Unit will furnish a list 
of network providers customized to the location of the injured employee. These providers 
are to be used for treatment of Worker’s Compensation injuries subject to the laws of the 
state in which you work. Please call Marilyn Diethorn at (412) 921-8475 for the number of 
the Referral Unit. 

ADDITIONAL QUESTIONS REGARDING WORKER’S COMPENSATION: 

Contact your local human resources representative, corporate health and safety coordinator, or 
Corporate Administration in Pasadena, California, at (626) 351-4664. 

Worker’s compensation is a state-mandated program that provides medical and disability 
benefits to employees who become disabled due to job related injury or illness, Tetra Tech, 
Inc. and its subsidiaries (Tetra Tech or Company) pay premiums on behalf of their employees. 
The type of injuries or illnesses covered and the amount of benefits paid are regulated by the 
state worker’s compensation boards and vary from state to state. Corporate Administration in 
Pasadena is responsible for administering the Company’s worker’s compensation program. 
The following is a general explanation of worker’s compensation provided in the event that you 
become injured or develop an illness as a result of your employment with Tetra Tech or any of 
its subsidiaries. Please be aware that the term used for worker’s compensation varies from 
state to state. 



. c3 CASE NO. 

- 
WHO IS COVERED: 

All employees of Tetra Tech, whether they are on a full-time, part-time or temporary status, 
working in an office or in the field, are entitled to worker’s compensation benefits. All 
employees must follow the above injury/illness reporting procedures. Consultants, independent 
contractors, and employees of subcontractors are ncJ covered by Tetra Tech’s Worker’s 
Compensation plan. 

WHAT IS COVERED: 

If you are injured or develop an illness caused by your employment, worker’s compensation 
benefits are available to you subject to the laws of the state you work in. Injuries do not have to 
be serious; even injuries treated by first aid practices are covered and must be reported. 
Please note that if you are working out-of-state and away from your home office, you are still 
eligible for worker’s compensation benefits. 

- 



. Q CASE NO. 

TETRA TECH NUS, INC. 
INJURY/ILLNESS PROCEDURE 

WORKER’S COMPENSATION PROGRAM 

To: Corporate Health and Safety Manager 
Human Resource Administrator 

Prepared by: 

Position: 

Project Name: Office: 

Project No. Telephone: 

ntormation Regarding Injured or III Employee: 

\lame: 

iome address: 

Office: 

Gender: M [7 F 0 No. of dependents: 

Marital status: 

-tome telephone: Date of birth: 

Iccupation (regular job title): Social Security No.: 

lepartment: 

Date of Accident: Time of Accident: 

Location of Accident Was place of accident or exposure on employer’s premises Yes 0 Non 

Street address: 

3ty. state, and zip code: 

Zounty: 

Narrative Description of How Accident Occurred: (Be specific. Explain !&t the employee was doing and&the 
xcident occurred.) 



. Q 
TETRA TECH, INC. 

INJURY/ILLNESS REPORT 

Did employee die? Yes 0 No 0 
Was employee performing regular job duties? Yes 0 Non 
Was safety equipment provided? Yes 0 No[7 
Was safety equipment used? Yes 0 Non 
Note: Attach any police reports or related diagrams to this accident report. 

Witness(es): 

Name: 

Address: 

Telephone: 

Describe the Illness or Injury and Part of Body Affected: 

Name the Object or Substance which Directly Injured the Employee: 

Medical Treatment Required: 

q No q Yes 0 First Aid Only 

Physician’s Name: 

Address: 

Hospital or Office Name: 

Address: 

Telephone No.: 

Lost Work Days: 

0 No. of Lost Work Days 

Last Date Worked 

Time Employee Left Work 

Date Employee Returned to Work 

0 No. of Restricted Work Days 

q None 



Corrective Action(s) Taken by Unit Reporting the Accident: 

Corrective Action Still to be Taken (by whom and when): 

Name of Tetra Tech employee the injury or illness was first reported to: 

Date of Report: Time of Report: 

Printed Name Signature Telephone No. Date 
I I I I 

Project or Office Manager 

Site Safety Coordinator 

Injured Employee 

To be completed by Human Resources: 
Date of hire: 

Wage information: $ per 

Position at time of hire: 

Shift hours: 

Hire date in current job: 

(hour, day, week, or month) 

State in which employee was hired: 

Status: 0 Full-time 0 Part-time Hours per week: Days per week: 

Temporary job end date: 

To be completed during report to workers’ compensation insurance carrier: 

Date reported: Reported by: 

TeleClaim phone number: 

TeleClaim account number: 

Location code: 

Confirmation number: 

Name of contact: 

Field office of claims adjuster: 
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1.0 PURPOSE 

Utilities such as elect& service lines, natural or propane gas lines, water and sewage lines, 
telecommunications, and steam lines are very often in the immediate vicinity of work locations. 
Contact with underground or overhead utilities can have serious consequences including employee 
injury/fatality, property and equipment damage, substantial financial impacts, and loss of utilrty service to 
users. 

The purpose of this procedure is to provide mrnimum requirements and technical guidelines regarding the 
appropriate procedures to be followed when performing subsurface and overhead utility servrce locating 
and excavation clearance. It is the policy of TtNUS to provide a safe and healthful work environment for 
the protection of our employees. The purpose of this SOP is to aid in achieving the objectives of the 
TtNUS Utility Locating and Clearance Policy. The TtNUS Utility Locating and Clearance Policy should be 
reviewed by anyone involved with underground or overhead utility services. 

2.0 SCOPE 

This procedure applies to all TtNUS field activities where there may be potential contact with underground 
or overhead utilities, This procedure provides a description of the principles of operation, instrumentation, 
applicability, and implementability of methods used to determine the presence or absence of utility services. 
This procedure is intended to assist with work planning and scheduling, resource planning, field 
implementation, and subcontractor procurement. Utility locating and excavation clearance requires site- 
specific information prior to development of detailed operating procedures. This guidance is not intended to 
provide a detailed description of methodology and operation. Specialized expertise during both planning and 
execution of several of the geophysical methods may also be required. 

3.0 GLOSSARY 

Electromaonetic Induction (EMI) Survey - A geophysical exploration method whereby electromagnetic fields 
are induced in the ground and the resultant secondary electromagnetic fields are detected as a measure of 
ground conductivity. 

Maqnetometer --A device used for precise and sensitive measurements of magnetic fields. 

Maqnetic Survey -- A geophysical survey method that depends on detection of magnetic anomalies caused 
by the presence of buried ferromagnetic objects. 

Metal detection -- A geophysical survey method that is based on electromagnetic coupling caused by 
underground conductive objects. 

Vertical Gradiometer -- A magnetometer equipped with two sensors that are vertically separated a fixed 
distance apart. It is best suited to map near surface features and is less susceptible to deep geologic 
features. 

Ground Penetratino Radar - Ground Penetratrng Radar (GPR) involves specialized radar equipment 
whereby a signal is sent into the ground via a transmitter. Some portion of the signal will be reflected from 
the subsurface material, which is then recorded with a receiver and electronically converted into a graphic 
picture. 

4.0 RESPONSIBILITIES 

Project Manaqer - Responsible for ensuring that all field activities are conducted in accordance with this 
procedure and the TtNUS Utility Locating and Clearance Policy. 

- 

- 
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Site Manaqer (SM) or Field Operations Leader (FOL) - Responsible for the onsite verification that all field 
activities are performed in compliance with approved Standards Operating Procedures or as otherwise 
dictated by the approved project plan(s). 

Site Health & Safety Officer (HSO) - Responsible to provide technical assistance and verify full compliance 
with this SOP and the TtNUS Utility Locating and Clearance Policy. The HSO is also responsible for 
reporting any deficiencies to the Corporate Health and Safety Manager and to the Project Manager. 

This procedure addresses the requirements and technical procedures that must be performed to minimize 
the potential for contact with underground and overhead utility services. These procedures are addressed 
from a buried and overhead standpoint. 

Buried Utilities 

Buried utilities present a heightened concern because their location is not typically obvious by visual 
observation, and it is common that their presence and/or location is unknown on client properties. The 
following procedure must be followed prior to beginning any excavation that might potentially be in the 
vicinity of underground utility services. 

Where the positive identification and de-energizing of underground utilities cannot be obtained and 
confirmed using the following steps, the PM is responsible for arranging for the procurement of a qualified, 
experienced, utility locating contractor who will accomplish the utility location and demarcation duties 
specified herein. 

1. A comprehensive review must be made of any available property maps, blue lines, or as-builts 
prior to site activities. Interviews with local personnel familiar with the area should be performed 
to provide additional information concerning the location of potential underground utilities. 
Information regarding utility locations shall be added to project maps upon completion of this 
exercise. 

2. A site inspection must be performed to compare the site plan information to actual conditions. 
Any findings must be documented and the site plan/maps revised. The area(s) of proposed 
excavation must be marked at the site in white paint or pin flags to notify personnel of the 
proposed excavation activities, The site inspection should focus on locating surface indications of 
potential underground utilities. Items of interest include the presence of nearby area lights, 
telephone service, drainage grates, fire hydrants, asphalt/concrete scares and patches, and 
topographical depressions, Note the location of any emergency shut off switches. Any additional 
Information regarding utility locations shall be added to project maps upon completion of this 
exercise. 

3. If the planned work is to be conducted on private property (e.g., military installations, 
manufacturing facilities, etc.) the FOL must identify and contact appropriate facility personnel 
(e.g., public works or facility engineering) before any intrusive work begins to inquire on (and 
comply with) property owner requirements. It is important to note that private property owners 
may require from several days to several weeks advance notice prior to locating utilities. 

4. If the work location is on public property, the state agency that performs utility clearances must be 
notified (see Attachment 1). State “one-call” services must be notified prior to commencing 
fieldwork per their requirements. Most one-call services require, by law, 4% to 72-hour advance 
notice prior to beginning any excavation. Such services typically asslgn a “ticket” number to the 
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particular site. This ticket number must be recorded for future reference and is valid for a specific 
period of time, but may be extended by contacting the service again. The utility service will notify 
utility representatives who are to mark their respective lines within the specified time frame. 

5. Utilities must be identified and their locations plainly marked using pin flags, spray paint, or other 
means. The location of all utilities must be noted on a field sketch for future inclusion on project 
maps. Utility locations are to be identified using the following industry-standard color code 
scheme, unless the property owner or utility locator service uses a different color code: 

6. 

white excavation location 
red electrical 
yellow gas, oil, steam 
orange telephone, communications 
blue water, irrigation, slurry 
green sewer, drain 

Where utility locations are not confirmed with a high degree of confidence through drawings, 
schematics, location servrces, etc., the work area must be thoroughly investigated prior to 
beginning the excavation. In these situations, utilities must be identified using such methods as 
passive and intrusive surveys, physical probing, or hand auguring. Each method has advantages 
and disadvantages including complexrty, applicability, and price. 

7. At each location where trenching or excavating will occur using a backhoe or other heavy 
equipment and utility identifications and locations cannot be confirmed prior to groundbreaking, 
the soil must be probed with a hand augur or pole made of non-conductive material. If these 
efforts are not successful in clearing the excavation area of suspect utilities, hand shoveling must 
be performed for the perimeter of the intended excavation. 

6. All uncovered utilities must be supported. Unless necessary as an emergency correctrve 
measure, TtNUS shall not make any repairs or modifications to existing utility lines without prior 
permission of the utility owner, property owner, and Corporate Health and Safety Manager. All 
repairs require that the line be locked-out/tagged-out prior to work. 

5.2 Overhead Power Lines 

If it is necessary to work within the mrnimum clearance distance of an overhead power line, the overhead 
line must be de-energized and grounded, or re-routed by the utility company or a registered electrician. If 
protective measures such as guarding, isolating, or insulating are provided, these precautions must be 
adequate to prevent employees from contacting such lines directly with any part of their body or indirectly 
though conductive materials, tools, or equipment. 

The following table provides the required minimum clearances for working in proximity to overhead power 
lines. 

Nominal Voltaae 
0 -50 kV 

Minimum Clearance 
10 feet, or one mast length; whichever 
is greater 

50+ kV 10 feet plus 4 inches for every 10 kV over 50 kV or 
1.5 mast lengths; whichever is greater 

- 
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6.0 UNDERGROUND LOCATING TECHNIQUES 

6.1 Geophvsical Methods 

Geophysical methods include electromagnetic% magnetic% and ground penetrating radar. Additional 
details concerning the design and implementation of electromagnetic, magnetic% and ground penetrating 
radar surveys can be found in one or more of the TtNUS SOPS included in the References in Section 6.0. 

Electromagnetics 

Electromagnetic (EM) line locators operate either by locating a background signal or by locating a signal 
introduced into the utility line using a transmitter. A utility line acts like a radio antenna, producing 
electrons, which can be picked up with a radiofrequency receiver. Electrical current carrying conductors 
have a 60HZ signal associated with them. This signal occurs in all power lines regardless of voltage. 
Utilities in close proximity to power lines or used as grounds may also have a 60HZ signal, which can be 
picked up with an EM receiver. A good example of this type of geophysical equipment is an EM-61. 

EM locators specifically designed for utility locating use a special signal that is either indirectly induced 
onto a utility line by placing the transmitter above the line or directly induced using an induction clamp. 
The clamp induces a signal on the specific utility and is the preferred method of tracing since there is little 
chance of the resulting signals being interfered with. A good example of this type of equipment is the 
Schonstedt@ MAC-51 B locator. The MAC-51 B performs inductively traced EM surveys, simple magnetic 
locating and traced nonmetallic surveys. 

When access can be gained to a conduit, a flexible insulated trace wire can also be used. This is very 
useful for non-metallic conduits but is limited by the availability of gaining access inside the pipe. 

Magnetics 

Magnetic locators operate by detecting the relative amounts of buried ferrous metal. They are incapable 
of locating or identifying nonferrous utility lines but can be very useful for locating underground storage 
tanks (UST’s) and steel utility lines. A good example of this type of equipment is the SchonstedtB 
GA-52Cx locator. The GA-52Cx is capable of locating 4-inch steel pipe up to 8 feet deep. 

Ground Penetrating Radar 

Ground Penetrating Radar (GPR) involves specialized radar equipment whereby a signal is sent into the 
ground via a transmitter. Some portion of the signal will be reflected from the subsurface material, which 
is then recorded with a receiver and electronically converted into a graphic picture. In general, an object 
which is harder than the surrounding soil will reflect a stronger signal. Utilities, tunnels, UST’s, and 
footings will reflect a stronger signal than the surrounding soil. Although this surface detection method 
may determine the location of a utility, this method does not specifically identify utilities (i.e., water vs. gas, 
electrical vs. telephone), hence, verification is necessary using other methods. This method is somewhat 
limited when used in areas with clay soil types or with a high water table. 

6.2 Passive Detection Survevs 

Acoustic Surveys 

Acoustic location methods are generally most applicable to waterlines. A highly sensitwe Acoustic 
Receiver listens for background sounds of water flowing (at joints, leaks, etc.) or to sounds introduced into 
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the water main using a transducer. Acoustics may also be applicable to determine the location of plastic 
gas lines. 

Thermal Imaging 

Thermal (i.e., infrared) imaging is a passive method for detecting the heat emitted by an object. 
Electronics in the infrared camera convert subtle heat differentials into a visual image on the viewfinder or 
a monitor. The operator does not look for an exact temperature; rather they look for heat anomalies 
(either elevated or suppressed temperatures) characteristic of a potential utility line. 

The thermal fingerprint of underground utilities results from differences in temperature between the 
atmosphere and the fluid present in a pipe or the heat generated by electrical resistance. In addition, 
infrared scanners may be capable of detecting differences in the compaction, temperature and moisture 
content of underground utility trenches. High-performance thermal imagery can detect temperature 
differences to hundredths of a degree. High-quality hand-held thermal imagers are available from 
$15,000 to $30,000, with prices decreasing as new systems are introduced. 

6.3 Intrusive Detection Survevs 

Vacuum Excavation 

Vacuum excavation is used to determine the exact horizontal and vertical location of utility services. The 
process involves removing the surface material over approximately a 1’ x 1’ area at the site location. The 
air-vacuum process proceeds with the simultaneous action of compressed air-jets to loosen soil and 
vacuum extraction of the resulting debris. This process ensures the integrity of the utility line during the 
excavation process, as no hammers, blades, or heavy mechanical equipment comes into contact with the 
utility line, eliminating the risk of damage to utilities. The process continues until the utility is uncovered. 
Vacuum excavation can be used at the proposed site location to excavate below the “utility window” which 
is usually 6 feet. 

Hand-auger Surveys 

When the identification and location of underground utilities cannot be positively confirmed through 
document reviews and/or other physical methods, borings must be hand-augured for all locations where 
there is a potential to impact buried utilities. Hand auguring must be performed to depths of no less than 4 
feet. The minimum hand auger depth that must be reached is to be determined considering the 
geographical location of the work site. This approach recognizes that the placement of buried utilities is 
influenced by frost line depths that vary by geographical region. Attachment 3 presents frost line depths 
for the regions of the continental United States. At a minimum, hand auger depths must be at least to the 
frost line depth plus two (2) feet, but never less than 4 feet below ground surface (bgs). For auguring, the 
hole must be reamed by hand to at least the diameter of the drill rig auger or bit prior to drilling. For soil 
gas surveys, the survey probe shall be placed as close as possible to the cleared hand auger. It is 
important that a post-hole digger is not used in place of a hand augur. 

Tile Probe Surveys 

For some soil types, site conditrons, and excavation requirements, tile probes may be used instead of or in 
addition to hand augurs. Tile probes must be performed to the same depth requirements as hand augurs. 
Depending upon the site conditions and intended probe usage, tile probes should be made of non- 
conductive material such as fiberglass. 
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7.0 REFERENCES 

TtNUS Utility Locating and Clearance Policy 

TtNUS SOP GH-3.1; Resistivity and Electromagnetic Induction 

TtNUS SOP GH-3.2; Magnetic and Metal Detection Surveys 

TtNUS SOP GH-3.4; Ground-penetrating Radar Surveys 
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ATTACHMENT 1 
LISTING OF UNDERGROUND UTILITY CLEARANCE RESOURCES 

Alabama 
Alabama Lina Location (SW) 292-8525 

Tucson Blue Stake Center (BOO) 782-5348 

Alaska 
LOcak Cal, Center 0, Alaska Inc. (8W) 478-3121 

Arizona 
Arizona Blue Stake Inc. (800) 782-5348 
Arkansas 
Arkansas one Call System Inc. (800) 482.8998 
California 
~ndcrground Servkw Alert North (800) 227-2600 

“nderground Sew,ce Alert South (800) 227-2600 
Colorado 
Utility Notification Center of Colorado 
(800) 922-1987 
Connecticut 
Call Before You Dig (800) 9224455 
Delaware 
fhss ubllty Of Deknalva 
,800) 282-8555 
District of Columbia 
MISS Utility (800) 257.7777 
Florida 
Call Sunshine (800) 4324770 

Georgia 
lJt,,,t,er Protectlo” center 1°C 
,800) 282-7411 
Idaho 
Palouse Empire UndergrOund Coordlnrtlng Couw 
,800) 882-1974 

Uhkbes Underground L0~atl0” Center 
(800) 424-5555 

Kootenai Country Utility Coordinating Council 
(800) 4284950 

Shoshone County One Call (8W) 398-3285 

Dig Line (800) 342-1585 

one Call concepts ,800) 6264950 
Illinois 
&he Inc (BW) 8920123 

Diigar (Chwgo Utility Alert Network) 
(312) 744.7000 
Indiana 
,nd,a”a UnderQ,o”“d Plant PrOt%tlO” Serw=S 
(800) 382-5544 
Iowa 
Underground Plant Lout~.n SeNlm IX 
(800) 2924989 
Kansas 

Km.9~6 One-Call Csnkr (8W) 344-7233 
Kentucky 

(800) 7<2-6W7 - 
Louisiana 
Louwana One Call (SW) 272-3020 

Maine 
DlQ Safe-Maine (800) 2254977 
Maryland 
Miss Utility (800) 257-777 

Mtss Uhhly of Delmsrds (8W) 282-8555 
Massachusetts 
Dig Safe - Massachw&ts (800) 3224844 
Michiaan 
Miss Dag System (BW) 482.7171 

Minnesota 
Gopher State One Call (800) 252-l 166 
Mississippi 
Mosissippi One-Call System Inc. (800) 2274477 
Missouri 
Missouri one Cdl systwn 1°C. ,800, 344-7483 
Montana 
Utilities Underground Location Center 
(SW) 424-5555 

Montana one Call center (800) 551-8344 
Nebraska 
Digpers Hotline of Nsbraoks (800) 331-5666 
Nevada 
Undergmund Sewace Aled North (BOO, 227-26W 
New Hampshire 
DIQ Safe-New Hampshire (800) 2254977 
New Jersey 
New Jeney One Call (800) 272-1000 
New Mexico 
New ,.,~x,cD One Call System Inc. 
(800) 321.ALERT 

Las Cruces-Dona Ut,kty Council (505) 526-0400 
New York 
Undergmund Facititiis Pmtecb~n Organlzatlon 
(800) 962-7962 

New York Cl,y Long Island One Call Center 
(8W) 2724480 
North Carolina 
The North Carolma O”.%Call Center 1°C 
,800) 6324949 
North Dakota 
Utilitiir Underground Locatnn Cater 
,800) 795-0555 
Ohio 
Ohio UbMes Protection Servua 
,800, 382-2764 
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oil 6 Gas Producers Underground Protection 
sI)nwa? (BOO) 925-0966 
Oklahoma 
ca,, Okle (6w) 5226543 
Oregon 
Utihtiir Underground Locabon Center 
(600) 424-5555 

Douglas Utilites Cwrdlnsbng Counul 
,503) 6736676 

Utilities NolRcation Csntsr 
(600) 332-2344 
Pennsylvania 
Psnnsyhnia One Call System Inc. 
(800) 242-1776 
Rhode Island 
Di Safe - Rhcde ka”d (600,2254977 

south Carolina 
Palmetto Utility Prot*ctwn Serwce Inc. 
(800) 922.0983 
South Dakota 
South Dakota One Call (600) 781-7474 
Tennessee 
Tennessee One-Call System (8W) 351-l Ill 
Texas 
Texas One Call System (800) 245.4545 

TI)X~S Excrvstt.m Safety System (600) 3446377 

Lone Star Notification Center (600) 669-8344 
Utah 
Blue 61akes Locabon Cenler (600 6624111 
Vermont 
mg safe - “Cmw”, (8W) 2254977 
Virginia 
Miss LMky of Virginia (600) 552.7001 

MISS UtiMy (BW) 257-7777 

MISS Utildy of Dalmsrvs (800) 44-6355 
Washington 
Utilities Undbrgmund LocatIon Center 
(500) 424-5555 

GRYS Hafba 6 POdRC counw 
L&y Coordmatlng Council 
(206) 535-3550 

Underground Udlitiir~Council 
(600) 5534344 

inland Empire Utility Coordtnating Council 

wx) 456-6cQo 

P~I~VK Empre Utilidrs Coordinahng Council 
(800,622-1974 

West Virginia 
Miss Utildy of West Virgmh Inc. (600) 2454640 
Wisconsin 
D,ggan “othne Inc. (6W) 242-6511 
Wvomhna 
W&t PshUMy Coordmating Council 
(307) 5n74.300 

Ca,,-ln 0lg.l” samy Co”ncll (600,3009611 

Fmont County Udlhy Coordinatmg Council 
(600,469-6023 

Central Wyommg Utiht** Coordinadng Council 
(600) 759.6035 

Southwar, Wymmg One Call (307) 362-6866 

Carbon County UtilRy 
Uirlity Coordinating Council (307) 3246666 

Albany County Utility Ccadinat~ng Council 
(307) 742.3615 

wymmg One-call 
(600) 346-1030 

Utilier Underground Location Center 
(800) 4545555 

Convene County Ublity Coordnaton Council 
(800) 562.5561 

019611/P Tetra Tech NUS, Inc 
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UTILITY LOCATING AND Revision 
EXCAVATION CLEARANCE 

Effective Date 
0 06/99 

AlTACHMENT 2 
UTILITY CLEARANCE FORM 

Project No.: Completed by: 

Site Location: Work Date: 

Excavation Method/Overhead Equipment: 

Circle One 
1. Underground Utilities 

a) Review of existing maps? yes no N/A 
W Interview local personnel? yes no N/A 
c) Site visit and inspection? yes no N/A 
W Excavation areas marked in the field? yes no N/A 

1”,’ 
Utilities located in the field? yes no N/A 
Located utilities added to site maps? yes no N/A 

9) State One-Call agency called? yes no N/A 
Caller: 
Ticket Number: Date: 

4 Geophysical survey performed? yes no N/A 
Survey performed by: 
Method: Date: 

0 Hand auguring performed? yes no N/A 
Auguring completed by: 
Total depth: feet Date: 

i) Trench/excavation probed? yes no N/A 
Probing completed by: 
Depth/frequency: Date: 

2. Overhead Utilities Present Absent 
a) Determination of nominal voltage yes no N/A 
b) Marked on site maps yes no N/A 
c) Necessary to lockout/insulate/re-route yes no N/A 
d) Document procedures used to lockoutlinsulatelre-route yes no NIA 
e) Minimum acceptable clearance (SOP Section 5.2): 

6. Approval: 

Site Manager/Field Operations Leader Date 

cc: PM/Project File 
Program File 

019611/P Tetra Tech NW. Inc. 

- 
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FROST LINE PENE ‘TRATION DEPTHS BY GEOGRAPHIC LOCATION 

ATTACHMENT 3 

Courtesy U.S. Department Of Commerce 

Tetra Tech NUS. Inc. 



ATTACHMENT III 

EQUIPMENT INSPECTION CHECKLIST 



EQUIPMENT INSPECTION 

COMPANY: UNIT NO. 
FREQUENCY: Inspect daily, document prior to use and as repairs are needed. 

inspection Date: ! / Time: __- Equipment Type: 
(e.g., bulldozer) 

Good Need Repair 

Tires or tracks 

Hoses and belts 

Cab, mirrors, safety glass 
Turn signals, lights, brake lights, etc. (front/rear) for equipment 
approved for highway use? 
Is the equipment equipped with audible back-up alarms and 
back-up lights? 

Horn and gauges 

Brake condition (dynamic, park, etc.) 

Fire extinguisher (Type/Rating - ) 

Fluid Levels: 

Engine oil 
Transmission fluid 
Brake fluid 
Cooling system fluid 
Windshield wipers 
Hydraulic oil 

Oil leak/lube 

Coupling devices and connectors 

Exhaust system 

Blade/boom/ripper condition 

Accessways: Frame, hand holds, ladders, walkways (non-slip 
surfaces), guardrails? 

Power cable and/or hoist cable 

Steering (standard and emergency) 

Safety Guards: 

Cl 

0 

0 
0 

0 

0 

0 

0 

0 
3 
0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

J 

0 
0 
0 
0 
0 
0 

0 

0 

3 

0 

0 

0 

0 

Yes 

- 

Around rotating apparatus (belts, pulleys, sprockets, spindles, drums, flywheels, chains) all points of 
operations protected from accidental contact? 0 

Hot pipes and surfaces exposed to accidental contact? 
0 

All emergency shut offs have been identified and communicated to the field crew? 
J 

Have emergency shutoffs been field tested? 

Results? 
cl 

0 
Are any structural members bent, rusted, or otherwise show signs of damage? 

J 
Are fuelmg cans used wth this equipment approved type safety cans? 

0 

N/A 

3 

3 

0 
1 

J 

0 

0 

0 

0 
0 
0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

NO 

0 

J 

0 

0 

0 

0 

u 



- Have the attachments designed for use (as per manufacturer’s recommendation) with this 
equipment been inspected and are considered surtable for use? 

Portable Power Tools: 

- Toqls and Equipment in Safe Condition? 

- Saw blades, grinding wheels free from recognizable defects (grinding wheels have been sounded)? 

Portable electric tools properly grounded? 

Damage to electrical power cords? 

- Blade guards in place? 

- Components adjusted as per manufacturers recommendation? 

Cleanliness: 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- Overall condition (is the decontamination performed prior to arrival on-site considered acceptable)? 
- Where was this equipment used prior to its arrival on site? 
- Site Contaminants of concern at the previous site? 
- Inside debris (coffee cups, soda cans, tools and equipment) blocking free access to foot controls? 

Operator Qualifications (as applicable for all heavv equipment): 

- Does the operator have proper licensing where applicable, (e.g., CDL)? 
- Does the operator, understand the equipments operating instructions? 
- Is the operator experienced with this equipment? 
- Does the operator have emotional and/or physical limitations which would prevent him/her from performing 

this task in a safe manner? 
- Is the operator 21 years of age or more? 

Identification: 

- Is a tagging system available, for positive identification, for tools removed from service?- 

Additional Inspection Required Prior to Use On-Site 
Yes No 

0 0 - Does equipment emit noise levels above 90 decibels? 

- If so, has an &hour noise dosimetry test been performed? 0 0 

- Results of noise dosimetry: 

- Defects and repairs needed: 

- General Safety Condition: 

- Operator or mechantc signature: 

Approved for Use: 3 Yes 0 No 

Site Safety Officer Signature 
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ATTACHMENT IV 

SAFE WORK PERMITS 



SAFE WORK PERMIT 
Soil Borings 

Permit No. Date: Time: From to 

SECTION I: General Job Scope (To be filled in by person performing work) 
I. Work limited to the following (description, area, equipment used): Soil bodnas usino Direct Push 

Technoloav (e.a.. Geoprobe) and hand auaer methods. 

II. Names: 
III. Onsite Inspectron conducted Yes No Initials of Inspector 

TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
IV. Protecbve equipment required Respiratory equipment required 

Level D •l Level B Full face APR Escape Pack 
Level C Level A Half face APR SCBA 

SKA-PAC SAR Bottle Trailer 
Skid Rig None Q 

Modifications/Exceptions: Clear areas of underaround utilities prior to samokna per TtNUS SOP HS-1 .O 

V. Chemicals of Concern 
None 

Action Level(s) 
PID/FID> 50 porn in BZ 

Response Measures 
Retreat 

VI. Addrtional Safety Equipment/Procedures -Check appropriate box for ALL entries 
Hardhat ..___.._................... 0 Yes NO Hearing Protection (Plugs/Muffs) q Yes No 
Safety Glasses .__..............__.. 0 Yes No Safety belt/harness __________._________....... Yes Q No 
Chemical/splash goggles _____ Yes 123 No Radio ._._________..................................... Yes No 
Splash Shield _....,............._.... Yes Q No Barricades ._...............___..................... Yes No 
Splash suit/coveralls ..____ Yes No Gloves (Type-m) ____._._.___..___....... RI Yes No 
Steel toe Work-boots ..___.. iE Yes No WorWrest regimen .._....___.._........ Yes Q No 

ModificationslExceptrons:. Taoe oant leas to boots and wear liaht colored clothina due to heaw tick 
infestation. Use insect repellants. Work-boots should have aaaressrve Iua to control slio. trio. and fall 
hazards when traversina or comina uo and down steep terrain. Remote and selected locations (due to 
habitat considerations) will reauire the use of snake chaos/pants.. 

VII. Procedure review with permit acceptors Yes NA Yes NA 
Safety shower/eyewash (Location & Use) f&l Emergency alarms ._.._.._...... Q 
Procedure for safe iob comoletion per HASP Q Evacuation routes .__.___........ fB 
Contractor toolslequipment’inspected .___..................... q 

VIII. Sate Preparation 
Assembly pornts .._._.......... q 

Utikty Clearances Obtained for any areas of subsurface investigations Yes No 

IX.. Equrpment Preparation 
Equipment drainedldepressurized 
Equipment purged/cleaned 
Isolation checklist completed 
Electrical lockout required/field switch tested 
Bfkrds/mrsalignments/blocks & bleeds in place 
Hazardous materials on wails/behind liners considered 

Yes NA 
Q 
El 
El 
Q 
0 
Q 

X. Additional Permrts required (Hot work, Confined Space Entry, Excavation etc.) .._...... Yes q No 
If yes, contact the Health Soences Department 

Xl. Special instructions, precautions: The above selected PPE and safetv control measures are intended to 
protect indrvrduals from hazards associated with this task. Avord insect nestinq areas to the extent possible 
as well as ooisonous slant varieties drscussed in the broloaical hazards section. Buddy svstem: GPS or 
compass and maos for remote areas. Rope handrails shall be used for traversina. ascending. and 
descendina hillside anales areater than 45” slooe. 

Permit Issued by: Permit Accepted by: 



SAFE WORK PERMIT 
Soil Sampling 

- 

Permit No. Date: Time: From to 

SECTION I: General Job Scope (To be filled in by person performing work) 
I. Work limited ta the following (description, area, equipment used): Soil samalina 

II. Names: 
Ill. Onsite Inspection conducted Yes NO Initials of Inspector 

TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
IV. Protective equipment required Respiratory equipment required 

Level D 123 Level B Full face APR Escape Pack 
Level c Level A Half face APR SCBA 

SKA-PAC SAR Bottle Trailer 
Skid Rig None IX 

Modifications/Exceptions: 

V. Chemicals of Concern 
NOIE 

Action Level(s) 
PID/FID> 50 apm in 62 

Response Measures 
Retreat 

VI. Additional Safety Equipment/Procedures -Check appropriate box for ALL entries 
Hardhat . . . . . . . Yes No Hearing Protection (Plugs/Muffs) Yes q No 
Ssfetv Glasses ,......._..,......... q Yes No Safety belt/harness .,..............___........ Yes 0 No 
Che&al/splash goggles Yes El No Radio . .._._................................ Yes No 
Splash Shield ..,,.....___............ Yes El No Barricades .,..__..__..................,.....,.,,... Yes No 
Splash suit/coveralls Yes No Gloves (Type- Inner nitrile) ______.......,,. II Yes No 
Steel toe Work-boots ..,,,,,...._ I?# Yes No WorWrest regimen .._._____.......... Yes IA No - 

Modifications/Exceptions: Gloves - inner nltrile twe suraeans aloves, lavered if necessary. Tape rxmt leas 
ta boots and wear liaht colored clothina due to heavv tick Infestation. Use insect reaellants. Work-boots 
should have aaaressive Iua to control sliu. trip. and fall hazards when traversina or comina UD and down 
steep terrain. Remote and selected locations (due to habitat considerations) will reauire the use of snake 
chaas/pants. Hard hats and haarina protection at SSO direction. 

VII. Procedure rewew with permit acceptors Yes NA Yes NA 
Safety shower/eyewash (Location & Use) t# Emergency alarms .___.......... lZ3 
Procedure for safe job completion per HASP 0 Evacuation routes _.............. 0 
Contractor tools/equipment inspected ,..._..................... E Assembly points ..______.. 0 

VIII. Site Preparation 
Utility Clearances Obtained for any areas of subsurface investigations Yes q No 

IX.. Equipment Preparation Yes NA 
Equipment drainetidepressurized q 
Equipment purged/cleaned 0 
Isolation checklist completed c3 
Electrical lockout required/field switch tested q 
Blindslmisalignmentslblocks 8 bleeds I” place q 
Hazardous materials on walls/behind liners considered II4 

X. Additional Permits required (Hot work, Confined Space Ently, Excavation etc.) Yes q NO 
If yes, contact the Health Sciences Depanment 

Xl. Special instructions, precautions: The above selected PPE and safetv control measures are intended to 
protect fndividuals from hazards assaciated with this task. Avoid insect nestina areas to the extent possible 
as well as poisonous alant varieties discussed in the bloloaical hazards section. Buddv system: GPS or 
camaass and msas far remote areas. Rose handrails shall be used for traversina. ascendma. and 
descendina hillside anales areater than 45” slope. 

Permit Issued by: Permit Accepted by: 



SAFE WORK PERMIT 
Removal of Vegetation 

Permit No. Date: Time: From to 

SECTION I: General Job Scope (To be filled in by person performing work) 
I. Work limited to the following (description, area, equipment used: Clearino of brush uslna hand tools such 

as machetes and brush axes. 
II. Names: 

III. Onsite Inspection conducted Yes No Initials of Inspector 
TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
IV. Protective equipment required Respiratory equipment required 

Level D q Level B Full face APR Escape Pack 
Level C Level A Half face APR SCBA 

SKA-PAC SAR Bottle Trailer 
Skid Rig None iN 

Modifications/Exceptions: 

V. Chemicals of Concern 
None 

Action Level(s) 
NOiTS 

Response Measures 
NOW 

VI. Additional Safety Equipment/Procedures - Check appropriate box for ALL entries 
Hardhat ..__........................ Yes No Hearing Protection (Plugs/Muffs) Yes q No 
Safety Glasses ..___......... q Yes No Safety belt/harness .._.__..........__......,, Yes No 
Chemical/splash goggles Yes 0 No Radio _______._........._............................,. Yes No 
Splash Shield ____..........._.._..... Yes f# No Barricades Yes No 
Splash suit/coveralls ..______.___ Yes No Gloves IS Yes No 
Steel toe Work-boots ..___.____ q Yes No Work/rest rsglmsn Yes No 

Modifications/Exceptions: Leather or heavv cloth work aloves. It is recommended pant leas taped to boots 
and liaht colored clothina due to heavy tick infestabon. Use Insect repellants. It is also recommended that 
the work-boot have soles with aaaressive Iua to control slip. trip. and fall hazards when traversina or cominq 
up and down steep terrain. Remote and selected locations (due to habitat considerations) will raqulrs the 
use of snake chaps/pants. Hard hats if workina amona low overhead branches or if other overhead hazards 
exist. Wear Tvvek if poison IVY or other poisonous plants are in the areas to be cleared. 

VII. Procedure review with permit acceptors Yes NA Yes NA 
Safety shower/eyewash (Location 8 Use) q Emergency alarms ..___._..._. g 
Procedure for safe job completion per HASP ..___ q Evacuation routes .._...___._...... l3 
Contractor tools/equipment inspected 63 Assembly points .._._._____.... q 

VIII. Site Preparation 
Utility Clearances Obtained for any areas of subsurface investigations Yt?S No 13 NA 

IX.. Equipment Preparation Yes NA 
Equipment drainedldepressurized If4 
Equipment purged/cleaned q 
Isolation checklist completed Ia 
Electrical lockout required/field switch tested q 
Blinds/misalignments/blocks & bleeds in place c3 
Hazardous materials on walls/behind liners consldered q 

X. Additional Permits reaurred (Hot work. Confined Snace Entrv. Excavatton etc.). Yen No 
If yes, contact the H&h &ences Department ” 

I 

Special instructions, precautions: The above selected PPE and safetv control measures are intended to 
protect individuals from hazards associated with this task. Avoid identified nestlna areas to the extent 
possible as well as po~sonc~us plant varieties discussed in the bioloaical hazards secbon. Buddv system; 
GPS or compass and maps for remote areas. Rope handrails shall be used for traversinq. ascendlnq. and 
descendina hillside anales areater than 45” slope. 

Permit Issued by: Permit Accepted by: 



Permit No. 

SAFE WORK PERMIT 
Surveying 

Date: Time: From to 

SECTION I: General Job Scope (To be filled in by person performing work) 
I. Work limlted to the following (description, area, equipment used): Site survevina (nonmtrusive) activities 

II. Names: 
Ill. Onsite lnspecbon conducted Yes NO Initials of inspector 

TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
IV. Protectwe equipment required Respiratory equipment required 

Level cl m Level B Full face APR 
Level c Level A Half face APR 
Detailed on Reverse SKA-PAC SAR 

Skid Rig 
ModlficationslExceptions: 

Escape Pack 
SCBA 

Bottle Trailer 
None Q 

V. Chemicals of Concern Action Level(s) Response Measures 
NCHW NOIE NOW 

VI. Additional Safety EqulpmenVProcedures - Check appropriate box for ALL entries 
Hardhat ._.........._.................... Yes q No Hearing Protection (Plugs/Muffs)...... YSS Q No 
Safety Glasses ..___._... Yes No Safety belt/harness ._..__............__....... Yes Q No 
Chemical/splash goggles Yes B No Radio ..__...___................................. Yes No 
Splash Shield .._.__........ Yes q No Barricades .._._............................. Yes 0 No 
Splash suit/coveralls .,_........_. Yes i3No Gloves (Type- ) .,__........__ Yes No 
Steel toe Work-boots .._.. WYes No Work/rest regimen ..___........... Yes Q No 

ModificatlonslExceptions: Long pants and sleeved shwts. Tape pant leas to boots and wear liaht colored 
clothing due to heavv tick infestation. Work-boot should have an aaaressive lua to control slip. tna. and fall 
hazards when traversina or comina up and down steep terrain. Remote and selected locations (due to 
habntat considerations) will reauire the use of snake chaps/pants. Gloves and safetv alasses at SSO 
direction. 

VII. Procedure review with permit acceptors Yes NA Yes NA 
Safety shower/eyewash (Location & Use) . . Q Emergency alarms ..__......._.. I?3 
Procedure for safe job completion per HASP Q Evacuation routes ..___........... g 
Contractor tools/equipment Inspected ..__.................... Q Assembly paints ..__............... E3 

VIII. we Preparation 

_ 

Utility Clearances Obtained for any areas of subsurface investigations Yes No Q NA 

IX.. Equipment Preparation Yes NA 
Equipment dratnedldepressurized . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Q 
Equipment purged/cleaned . . . . . . . . . . . . . . . . ..__....................................................................................... Q 
Isolation checklist completed ..__._.......................................................................................... Q 
Electrical lockout required/field swtch tested ..__........................................................... Q 
Blinds/misalignments/blacks & bleeds in place .._............................................................. Q 
Hazardous materials on walls/behind liners considered . . . . . .._....................................................... Q 

X. Additional Permits required (Hot work, Confined Space Entry, Excavation etc.) . . . . Yes Q No 
If yes, contact the Health Sciences Department 

Xl. Special instructions, precautions: The above selected PPE and safetv control measures are intended to 
protect Individuals from hazards associated with this task. Avoid insect nestina areas to the extent possible 
as well as poisonous plant varieties discussed in the bioloaical hazards section. Buddv svstem: camaass 
and maps far remote areas. RODS handrails shall be used for trsversma. ascendina. and descending 
hlllside anales area&r than 45” slow. 

Permit Issued by: Permit Accepted by:- 



Permit No. 

SAFE WORK PERMIT 
Equipment Decontamination 

Date: Time: From to 

SECTION I: General Job Scope (To be filled in by person pedorming work) 
I. Work limited to the following (description, area, equipment used):Decontaminatlon of equipment and 

SamDllna tools. 
II. Names: 

III. Onsite Inspection conducted Ye.5 No lnihals of Inspector 
TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
IV. Protective equipment required Respiratory equipment requwd 

Level D 0 Level B Full face APR Escape Pack 
Level C Level A Half face APR SCBA 
Detailed on Reverse SKA-PAC SAR Bottle Trailer 

Skid Rig None IZ~ 
Modificatwxx4Exceptions: If anv chemicals are used in decon. consult and follow MSDS requirements 

V. Chemicals of Concern Action Level(s) Response Measures 
None None NO”.+ 

VI. AddItional Safety EquipmenVProcedures - Check appropriate box for ALL entries 
Hardhat Yes Ed No Hearing Protection (Plugs/Muffs) ___... Yes No 
Safety Glasses ..____............ Yes No Safety belVharness Yes q No 
Chemical/splash goggles Yes No Radio _................................................ Yes No 
Splash Shield ..____._........ Yes No Barricades .,....,,,....__.,,.........,.,.,........ Yes No 
Splash suit/coveralls .____........ Yes No Gloves (Type- ) Yes No 
Steel toe Work-boots ____........ 63 Yes No Work/rest regimen _......._.._................ Yes IZ No 

Modifications/Exceptions: If steam or hIah-pressure washma IS performed. wear safety alasses and 
faceshield, or chemical splash aoaales. Also. wear snlash suit and aloves as directed bv SSO. 

VII. Procedure rewew with permit acceptors Yes NA Yes NA 
Safety shower/eyewash (Location & Use) 123 Emergency alarms .._._... &I 
Procedure for safe lob completion per HASP IN Evacuation routes ..____... t% 
Contractor tools/equipment inspected __...._._......_.......... Ia Assembly points .._.............._... i% 

VIII. Site Preparatton 
Utility Clearances Obtained for any areas of subsurface investigations Yes No q NA 
Note: For areas specified bv NSWC Crane. aiven industrial development 

IX.. Equipment Preparation Yes NA 
Equipment drainedldepressurized __..._..__....................................................... L3 
Equipment purged/cleaned .._._._.____................................................ ,..._.,._......_.___................. q 
Isolation checklist completed ..___.____................................................................................... !I 
Electrical lockout required/field switch tested . . . . . . . . . . . . . . El 
Blinds/misalignments/blocks & bleeds in place ..__............................................................. El 
Hazardous materials on walls/behind loners considered _........._.._..,.... .._................... Ia 

X. Additional Permits required (Hot work, Confined Space Entry. Excavation etc.). Yes 0 No 
If yes, contact the Health Sciences Depatiment 

Xl. Special instructions. precautions: The above selected PPE and safety control measures are Intended to 
protect individuals from hazards associated with this task. 

Permit Issued by: Permit Accepted by: 



ATTACHMENT V 

MEDICAL DATA SHEET 



MEDICAL DATA SHEET 

This Medical Data Sheet must be completed by all on-site personnel and kept in the command post during 
the conduct of site operations. This data sheet will accompany any personnel when medical assistance is 
needed or if transport to hospital facilities is required. 

Project 

Name Home Telephone 

Address 

Age Height Weight 

Name of Next Kin 

Drug or other Allergies 

Particular Sensltlwtles 

Do You Wear Contacts? 

Provide a Checklist of Previous Illnesses or Exposure to Hazardous Chemicals 

What medications are you presently using? 

Do you have any medical restrictions? 

Name, Address, and Phone Number of personal physician: 

I am the individual described above. I have read and understand this HASP 

Signature Date 
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1 .o GENERAL 

This Standard Operating Procedure (SOP) was prepared as outlined in references (a) and (b) above, for 
conducting field activities requiring unexploded ordnance (UXO) and chemical warfare agent (CWA) 
support under the Comprehensive Long-term Environmental Action Navy (CLEAN) contract. All personnel 
conducting operations under this SOP must read and ynderstand applicable parts of references (a) 
through (j) prior to commencing any work described within this SOP. The work plan, health and safety 
plan, and other referenced SOPS submitted for the purpose of accomplishing work covered by this SOP 
are to be considered supporting documents to this SOP. 

2.0 PURPOSE 

This SOP is generic in nature and applies to all operations involving UXOs and/or CWAs support during 
field operations at various U.S. Navy installations throughout the United States under the CLEAN contract. 
It provides procedural requirements for any activity involving UXO and CWA. It provides detailed 
procedures for the location, identification, documentation, and emergency actions on UXOICWA acttvities. 

3.0 APPLICABILITY 

This SOP applies to all personnel performing activities associated with UXOs and CWAs. This Includes 
personnel of the prime contractor as well as personnel of any subcontractor. This SOP also applies to 
persons who may visit the site during the conduct of UXO/CWA activities. Compliance is mandatory for all 
Tetra Tech NUS (TtNUS) personnel, subcontractors, and visitors to the site where UXO/CWA activities 
are in progress. 

4.0 RESPONSIBILITIES 

The TtNUS Project Manager is directly responsible for seeing that all applicable rules and regulations are 
complied with, and that all necessary safety precautions are taken to conduct operations in accordance 
with this SOP. 

It is the responsibikty of the Project Manager to ensure that all personnel conducting field activities in 
accordance with this SOP have the proper training (including hazard control briefings) and, if required, the 
proper certifications for the job being performed. The onsite TtNUS Health and Safety Officer will assume 
these responsibilities in the absence of the Prolect Manager. 

5.0 LOCATIONS OF OPERATIONS 

The field activities to be conducted during support of the CLEAN contracts can be performed at a variety 
of locations throughout the United States. Wherever the installation is located, a detailed site description, 
discussions of known and/or suspected contamination sources, and results of previous studres will be 
provided to field personnel. 

If avarlable, the initial evaluatton, consisting of preliminary risk assessments (including discussions of 
probable contaminants, transport pathways, identification of potential receptors, and prelimrnary evaluation 
of human health and environmental concerns), prelimrnary identification and evaluation of remedial action 
alternatives, and preliminary identification of applicable or relevant and appropriate requirements (ARARs) 
will also be made available to field personnel conducting activities at the installation. 

6.0 PERSONNEL QUALIFICATIONS AND REQUIREMENTS 

6.1 Personnel Qualifications: Qualifications for those personnel actively involved in UXO/CWA 
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operations shall be as follows: 

a. UXO personnel shall be graduates of the U.S. Naval Explosive Ordnance Disposal (EOD) 
School, Indian Head, Maryland. 

b. The lead UXO Supervisor for the operation will have been awarded the Master EOD 
Badge and have served at least 15 years in military EOD assignments, of which more 
than 10 years were In a supervisory position. 

c. UXO personnel must meet the requirements as stated in the Site Health and Safety Plan, 
consistent with OSHA 29 CFR 1910.120, paragraph (e). 

6.2 Personnel Requirements: During any activity where the possibility that UXOs and/or CWAs may 
be encountered (no matter how remote), the following requirements will be met: 

a. One EOD-qualified technician will be required to support each field team engaged in 
operations in areas that might contain UXOs/CWAs. 

b. One EOD-qualified person will be present at the site during all activities to provide 
UXOICWA support in the event their services are required. 

7.0 PERSONNEL LIMITS 

The activities to be conducted under the CLEAN contract will not normally be conducted in areas requiring 
maximum personnel limitations. Work will not be permitted unless at least two persons are present in the 
work area. The provisions of 29 CFR 1910.120 concerning personnel qualifications and requirements will 
be followed while working on site. Any personnel limitation requirements that may be in force by the 
Installation Safety offrce will be adhered to at all times. 

During all hazardous operations related to searching or screening for UXO or any hazardous 
UXO/explosive related service, the “buddy system” (29 CFR 1910.120, paragraph (d) (3)) must be used, 
with one of these persons being a qualified and approved TtNUS EOD technrcian. 

8.0 MATERIAL LIMITS 

Explosive materials will not be used during the operations covered by this SOP. Bulk liquids to be used 
for the decontamination of equipment will be in 2-gallon containers or less. Material Safety Data Sheets 
(MSDSs) will be kept on file in the Installation Fire Department and at the TtNUS Command Post. 

9.0 SAFETY REQUIREMENTS 

9.1 Reference Safety Requirements: The safety requirements that apply to the UXOKWA operations 
covered under this SOP are: 

a. 

b. 

NAVSWCINST 5100.6; Subj: Occupational Safety and Health Program. 

NSWCDDINST 5104.1; Subj: Control of Emissions (EMCON) Causing Hazards of 
Electromagnetic Radiation to Ordnance (HERO). 

C. OSHA29CFR1910-120and1910.134 

d. NRC 10 CFR, Part 19,20, and 40 
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9.2 

e. NAVSEA S0420-AA-RAD-010, dated 01 October 1991. 

Specific Safety Requirements: The specific safety requirements for UXOKWA operations are as 
follows: 

a. 

b. 

All operations will be suspended if so ordered by the Installations Range Control. 

If UXOlCWA or suspected UXO/CWA is encountered, all operations in the affected area 
will cease, the affected area will be evaluated, and notification will be made in accordance 
with Section 11 .O of this SOP. 

C. TtNUS UXO technicians (EOD-qualified) will be present during UXO-related activities. 

d. Installation approved communications equipment (two-way radios) will be onsite during 
any operation. HERO restrictions will comply with Reference 9.1 b. above. 

e. Standard work practices as outlined in the site work plan will apply. 

10.0 PERSONAL PROTECTIVE EQUIPMENT (PPE) 

The following PPE will be worn by personnel on site. Items marked with an asterisk (‘) will be available 
and will be used, if necessary, as determined by the TtNUS Site Safety Officer. 

a. Safety glasses 

b. Safety shoes (and protective overboots/or steel-toe rubber boots’) 

C. Cotton clothing (with protectrve coveralls*) 

d. Gloves (type to be determined by TtNUS Site Safety Officer) 

e. Respiratory protection equipment* (29 CFR 1910.134) 

f. Hearing protection’ 

9. Hard hats’ 

Additional equipment may be required on a site-specific basis. Equipment will be selected by the Site 
Safety Officer (SSO) and the Project Manager in accordance with the Work Plan and appendices. 

11.0 EMERGENCY RESPONSE AND CONTINGENCY PLANS 

11.1 Emergency Contacts: In the event of an emergency, notification will be made to the following in 
the order presented or In the order dictated by the installation: 

a. Emergency Fire and Medical Assistance 

b. Installation Safety Office 

C. Installation EOD Office 

d. Installation Environmental Office 

- 
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e. TtNUS Site Supervisor (Field Operations Leader) 

f. TtNUS Project Manager 

Most activities to be performed during field work should not be conducted within buildings. In the 
event of an emergency, all site personnel will be evacuated to a predetermined location away from 
the work place. Emergency Response Planning will follow in accordance with 29 CFR 1910.33(a). 
TtNUS will utilize the Installations Base Fire Protection and Emergency Services in emergencies 
or potential emergencies. 

11.2 Contingency Plans: The following contingency plans will be implemented: 

a. Pre-Planning - Upon arrival at the base, the TtNUS Field Operations Leader and/or Site 
Safety Officer will meet with the Base Fire Protection Department, Base Security 
Personnel, and Emergency Services to notify them what activities are to be undertaken 
and where. All site personnel will be required to follow base emergency procedures and 
will rely on base services to handle emergency calls when needed. Medical services will 
be provided by the base if available or off site by local medical services. 

Hand-held radios will be available at the work site for communications between field 
teams and Range Control. 

b. Emergencv Escape Procedures and Assiqnments - Upon notification of a site emergency 
that requires evacuation, all site personnel will proceed to predetermined locations based 
on emergency location and wind directions. If personnel cannot reach these locations 
without danger to their lives or health, and alternate meeting place will be designated 
during the daily hazard control briefing. Personnel will be trained to remain at the refuge 
location until directed to resume work, or leave the site. 

C. Procedure to Account for Site Personnel The sate work force will be small enough that 
accounting for personnel will not be a problem. Accounting for personnel will be the Field 
Operations Leader’s responsibility. This will be accomplished by taking a roll call using 
the site log book. 

d. Rescue and Medical Duties - A physician-approved frrst aid kit, an ANSI-approved eye 
wash station, and a Class ABC fire extinguisher will be readily available on site. Site 
personnel will not be authorized to participate in emergency rescue operations. 

e. Activation of Emeraencv Response Procedures - Should any emergency occur which 
requires the support of outside services, the appropriate contacts will be made by the 
Field Operations Leader. A list of the appropriate contacts will be posted at the 
Command Post. Hand-held radios will be the primary means of communications. 

f. Airborne Chemical Release Continaencv Plan - 

(1) Chemical Release Monitoring - every member of the site team will be responsible for 
observing and reporting any gross chemical releases or condrtions that could lead to 
releases. Air monitoring will be performed as described In the sate work plans and the site 
health and safety plan. 

(2) Response to Measured Airborne Chemical Releases - the readings on monitoring 
instrumentation will be compared to the action levels specrfied In the work plans and the 
site health and safety plan for the purpose of protecting the health and safety of onsite 
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personnel. If the concentrations shown on the instruments suggest that the hazardous 
materials can exceed the following levels at the perimeter of neighboring residential or 
commercial property, the TtNUS Field Operations Leader and/or the Site Safety Officer 
will notify the base fire department. 

Parameter 

Total Organic Vapors 

Flammable Vapors 

Action Level Note: 

50 r-w SUGGESTED LEVELS 
ONLY 

10% of the Lower 
Explosive Limit (LEL) 

(3) Response to Sudden Airborne Chemical Releases - if a field operation onsite results 
in a release of a concentrated vapor from a pressurized container (which will normally 
result in a visible plume), personnel will leave the area for the predetermined-upwind 
assembly point quickly, but without panic. TtNUS Field Operations Leader and/or the Site 
Safety Officer will notify the base fire department as soon as possible. The potential for 
such an event to occur during planned activities is not considered to be significant. 

9. Liouid Release Monitoring - Every member of the site team will be responsible for 
observing and reporting any liquid chemical releases or conditions that could lead to a 
release. If field operations on site result in a release of liquid chemicals in the absence of 
vapors, field personnel will attempt to contain the liquid by means of berms constructed 
with available equipment. If the work team cannot control the spill, they will leave the area 
for the assembly point quickly, but without panic. The TtNUS Field Operations Leader 
and/or the Site Safety Officer will notify the base fir department. This is not considered to 
be a significant event during operations, however, in the unlikely instance that it should 
occur, field personnel may effect defensive efforts, providing that such a response does 
not appear to present a chemical overexposure or other personal health or safety 
concern. 

12.0 SAFETY POINTS OF CONTACT 

a. Installation Safety Management Branch 

b. Installation Ordnance Officer and/or EOD Officer 

C. Installation Radiation Officer 

d. Installation Environmental Office 

13.0 TOOLS AND EQUIPMENT 

Major items of equipment and instrumentation that may be required for UXOICWA operations covered by 
this SOP are presented below by category: 

13.1 Protective Equipment 

a. Respiratory Protective Equipment (APR or SCBA) 

b. Dermal (chemical resistant) protective equipment 

C. Other items (hard hats, safety glasses, etc.) 

- 
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13.2 Air Monitoring Equipment 

a. Explosive/Op Meter (Combustible Gas Indicator) 

b. Direct reading Organic Vapor Analyzer (PID or FID) 

c. Radiation Survey Meters and TLD Badges 

13.3 Geophysical/hydrology/Survey Instrumentation 

a. Magnetometer (G-856 AG) 

b. Electromagnetic Terrain Conductivity Meter (EM-31) 

C. Water Level’Indicator/Recorder 

d. Survey equipment (transit, tripod, etc.) as required 

e. pHflemperature/Conductivity Meter for water samples 

13.4 UXO Support Equipment 

a. GA-72CV Magnetic Locator (passive instrument) will be used for UXO surface survey 
during UXO activities. The GA-72CV detects the magnetic field of any ferromagnetic 
object. 

b. MG-220 Magnetic Gradiometer (Down-Hole Magnetometer) will be used to conduct 
downhole UXO checks, The MG-220 detects the magnetic field of any ferromagnetic 
object as it is lowered into a borehole. 

C. Marking tape, pin flags, stakes 

13.5 CWA Support Equipment 

a. Chemical Agent Identification Kits (M16A2 Kit) 

b. ICADs (Individual Chemical Agent Detector) 

13.6 Decontamination Equipment 

As required by the level of protection for each site. See Site Health and Safety Plan. 

13.7 Hand Tools 

As may be required. 

13.6 Miscellaneous 

As may be required. 

14.0 ENVIRONMENTAL CONCERNS 

The field operations covered by this SOP will be performed in such a manner as to minimize the effects of 
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pollution of air, water, or land and to control noise and dust within reasonable limits. 

Every effort will be made to: 

a. 

b. 

C. 

Protect the land areas and to preserve them in their existing condition. 

Protect water resources, including measures for run-off or run-off controls if applicable. 

lmolement sediment control measures, where warranted. These measures will also be 
implemented to control erosion. 

Usually, field operatrons wrll generate solid and liquid waste requiring onsite handling and possible offsite 
disposal. The major types of waste to be generated, their environmental concerns, and their handling and 
disposition are summarized below: 

a. Personnel and eauioment decontamination fluid containers will be disposed off site following a 
thorough decontamination. Liquid waste will be included with the well purging and development 
fluids. 

b. PPE will be double-bagged and will be the responsibility of TtNUS to dispose of according to 
applicable regulations. Disposal will be off site. 

It is not anticipated that any chemical releases will occur during the field activities. 

The MSDSs for chemicals being brought onto the installation for use in field operations will be located at 
the Fire Department and at the TtNUS Field Command Post. 

15.0 UXO/CWA PROCEDURES FOR FIELD OPERATIONS 

15.1 General - field procedure for work on the CLEAN contract can include any or all of the following 
tasks: 

a. Initial entry into suspect areas for 

b. Surface and subsurface samplrng. 

C. Monitoring well installation, 

d. Exploratory trenching, 

e. Geophysical surveys, and 

f. Other miscellaneous operations. 

15.2 Initial entry - initial entry Into suspect areas requrre an EOD-qualified technrcran with a 
magnetometer (GA-72CV) to screen a path Into the area. The screened area is marked with 
lanes using erther pin flags or marking tape. Suspect items on the surface and subsurface 
magnetic anomalies will be marked, usually with a different color tape or pin flag, and will be 
avoided by team members. The site where the work is to be conducted will be thoroughly 
screened for UXOICWA contamination prior to any work commencing. All personnel wrll stay 
within the cleared areas and not venture out into areas not screened. If an area that has magnetic 
anomalies cannot be avoided, the EOD-qualified technician will hand excavate down to the 
anomaly to check to see if a hazard exists. If the excavation reveals a hazard, the emergency 
notificatron procedures rn paragraph 11 .O will apply. 
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15.3 Sampling - sampling will be conducted in accordance with established protocols and 
methodologies. Site specific sampling requirements will be presented in the work plans and in the 
Fieldwork Standard Operating Procedure. 

Sites potentially contaminated with UXOKWA will be screened by EOD-qualified technicians prior 
to sampling. A magnetometer (GA-72CV) will be used to screen entry into a suspect area as in 
paragraph 15.2 above. Lanes will be marked and suspect items and subsurface anomalies will be 
identified and avoided. The immediate sampling area will be surface screened for the sampling 
team. 

Prior to any subsurface intrusive sampling, another check with a magnetometer needs to be 
accomplished. The GA-72CV Magnetic Locator can be used for collecting subsurface samples 
not greater than 0.5 feet. If excavation of a bore hole or hand auguring hole is to exceed this 
depth than the MG-220 Magnetic Gradiometer (downhole magnetometer) should be utilized and a 
reading taken at every two feet of depth. 

If an anomaly is detected then the location will be marked and avorded and the sampling location 
relocated to a clean area. If the sampling location cannot be relocated then the EOD-qualified 
technician will hand excavate down to the anomaly to determine if it is hazardous. If it is not 
hazardous, the object will be set aside and the sampling event will continue. If the object has 
been determined to be hazardous or suspect, the sampling team will move out of the area and the 
emergency procedures listed in paragraph 11 .O will be implemented. 

15.4 Monitoring Well Installation - the area within a 50-foot radius of the borehole and the off-road 
access path will be screened with the GA-72CV magnetometer and be cleared of all metal objects 
found. Once this is accomplished, the area should be clear of all UXO and the area around the 
borehole site will be marked using colored marking tape and/or pin flags. Heavy equipment such 
as front-end loaders, backhoes, and bulldozers will not be used to develop or establish drill sites. 
The following action will be followed: 

a. The GA-72CV magnetometer will be used directly over the borehole site to check for 
buried items down to 0.5 feet. After a surface check, the EOD-qualified technician will 
hand auger down to a depth of two feet and check down the hole using the MG-220 
magnetometer. 

b. Once the hand auguring hole has been clearedthe drill rig will be positioned over the 
proposed borehole. Drilling will commence to a depth four feet, the drill auger will be 
removed from the borehole, the drill crew chief and UXO personnel will make 
observations of the soil from the core barrel and the soil removed from the hole by hand 
auger (if needed). The drilling log and lithologic log will be maintained in accordance with 
standard practices, noting any metal objects that may be found. 

c. The drilling derrick will be secured and the drill rig moved to a position at least 20 feet 
from the borehole. 

d. The borehole will be checked again with the MG-220 magnetometer. 

e. If UXO or magnetic anomaly is present, the borehole will be abandoned and another 
location selected. The new borehole should be at least six feet from the origrnal borehole. 
If an UXO or anomaly is not detected and the clearance is given, the drill rig shall be 
positioned back over the borehole, and drilling will proceed to the next depth (6 feet). 

f. Repeat above steps, at Intervals of 2 feet, until a depth of 10 feet is reached, At the 10 

01!361 l/P Tefra Tech NUS, Inc 



Subject Number Page 
UNEXPLODEDORDNANCEAND HS-2-O 10of 12 
CHEMICAL WARFARE AGENTS Revision Effective Date 
ACTIVITIES 0 06/99 

foot interval, a magnetometer reading shall be taken with the MG-220 set on the 
maximum sensitivity. The instrument will detect larger qbjects, approximately 100 Ibs., 
that would be expected at this depth depending on density from 4 to 8 feet. 

9. After reaching the depth of 10 fee!, the above steps will be repeated at intervals of 4 fee!, 
until the desired depth is reached. 

15.5 Exploratory Trenching and Excavation - at times, exploratory trenching will be utilized to determine 
the lateral extent of a landfill, burial pit, or subsurface geophysical anomaly. Trenching and 
excavation to uncover a subsurface area will be conducted using a backhoe, an excavator, or 
sometimes a from-end loader. The following procedures will be utilized to conduct these 
operations: 

a. The surface of the area to be trenched or excavated will firs! be swept with the GA-72CV 
magnetometer. Anomalies will be hand excavated to determine if hazardous. 

b. No more than 0.5 feet of surface soil will then be removed from the area of concern. 

C. The heavy equipment will be removed at least 20 feet away from the area, and the area 
will be checked with the MG-220 magnetometer. If the area is a trench, the entire length 
of the trench will be checked with the MG-220 and the excavation can continue two feet at 
a time. If the area is a wide open area, it can once again be checked with the GA-72CV. 
but only 0.5 feet of soil removal can be excavated at a time. 

d. Anomalies will continue to be uncovered by hand excavation until the desired results are 
obtained and the trench/area is abandoned and refilled. 

e. Excavation will continue another 2 feet if using the MG-220 or 0.5 feet if using the GA- 
72CV magnetometer. Once again after the proper depth of soil is excavated the heavy 
equipment is removed from the area (>20 feet) and the area is rechecked with the 
magnetometer. 

f. The above procedures are followed until the desired depth is reached and/or the desired 
results are obtained. 

Once the area or trench has been cleared, excavation can continue to the proper depth before the 
equrpment is again moved away (at least 20 feet) and the area/trench 

15.6 Geophysical Surveys - two instruments will be used to conduct geophysical surveys under the 
CLEAN contract. The EG & G Geometries magnetometer (G-856 AG) and a Geonics Terrain 
Conductivity Meter (EM-31). The magnetometer is a passive instrument, and the EM-31 is a 
active instrument and is commonly used to measure subsurface terrain conductivity. This 
information can be used for geophysical surveys, as well as for locating voids, discontinuities in 
soil structures such as boundaries of disposal pits and buried conducting objects.. An Ordnance 
Safety Analysis of the Geonics Model EM-31-D, Non-Contacting Terrain Conductivity Meter was 
conducted by the Naval Surface Warfare Center at the request of TtNUS in April 1993. The 
analysis concluded, in summary, that the “Geonics EM-31-D poses no ordnance safety hazard 
when operated in the normal survey mode, where the device is held at hip height.” However, the 
Geonics EM-31-D should not be used with the boom on the ground if ordnance is “present”. 

When usrng the magnetometer or the EM-31-D, an EOD-qualified technician will conduct a 
surface sweep of the area to be surveyed to ensure that no surface ordnance or other hazards 
extst. The magnetometer is a passive instrument, therefore, no special ordnance safety 
precautions are required. 
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The following procedure will be used to ensure the safe operation of the EM-31-D during the 
geophysical survey: 

a. 

b. 

C. 

d. 

The instrument will be turned on and calibrated off site. 

Background readings will be taken off site and recorded in the field logbook. 

The Instrument will be turned off and taken to the first survey point. 

The instrument will be placed on a stand or held at waist height (at least 1 meter off 
ground), turned on, and readings taken and recorded. 

e. After all readings have been taken at the survey point, the instrument will be turned off, 
removed from the stand, and taken to the next survey point. 

f. 

9. 

Steps c. and d. above will be repeated until all points have been surveyed. 

The instrument will be turned off and taken off site, turned on, and background readings 
again taken. 

h. The geophysical survey is now complete. 

15.7 Miscellaneous Operations - due to the potential of UXOKWA material being encountered during 
field activities, UXO support will be provided at all site locations. UXO support will be provided for 
any and all field activities that are in areas suspected to contain UXO and/or CWA. These areas 
also include those areas covered with water and creeks, canals, etc.. 

16.0 HAZARD CONTROL BRIEF 

A Health and Safety Hazard Control Briefing will be conducted prior to the start of onsite activities. The 
briefing will be detailed and will cover the information contained in the SOP and the Health and Safety 
Plan. Refresher briefings will be conducted as necessary for specific or unique activities. New personnel 
assigned to the project will receive an in-depth briefing prior to starting work. The following information will 
be given during the briefing: 

a. 

b. 

Overview of Task to be Performed 

Overview of Hazards 

- Unexploded Ordnance Hazards 
Chemical Warfare Agents 

- Physical Hazards 

C. Overview of Standard Work Practices 

d. Overview of Training Requirements 

e. Overview of Emergency Response Actions 

f. Location of MSDSs 
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17.0 SECURITY 

There are no special security requirements. Field activities under the CLEAN contract are unclassified 
and normal security measures apply in accordance with references (e) and (i). TtNUS personnel and their 
subcontractors will check in with the installation’s security office and be badged for entry into the work 
areas. 
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1.0 PROJECT PLANNING 

A large amount of environmental and physical data has been collected in support of the Installation 

Restoration (IR) program. TtNUS has the responsibility of managing this data in a basewide relational 

database and GIS. The contents of the database shall be outlined in the Sitewide Data Catalog (which at 

a minimum. contains the data fields identified in Attachment 1). The Data Catalog shall outline what data 

is contained within the database (by investigation, media, etc.), the generator of the data (TtNUS, Corps 

of Engineers, etc.), and the level of quality of the data where applicable. It should be noted whether or 

not the analytical data were validated and to what level. It is the responsibility of the TtNUS data 

manager to coordinate with the NSWC Crane project team in order to keep the Data Catalog current and 

make available the most recent version to all team members. A copy of the Data Catalog shall be 

maintained in the project central file at the office of TtNUS. It is the responsibility of the all team members 

to ensure that the Data Catalog is correct and current and shall notify the TtNUS data manager of any 

newly generated data that will support the needs of the project. 

Prior to every data collection event, the TOM shall call a kick-off meeting to outline the data needs of the 

task order and to review the data flow process (Attachment 2). Attendees to the kick-off meeting should 

include the TOM, the Human Health Risk Assessment (HHRA) lead, the Field Operahons Leader (FOL), 

the project chemist, the data management lead and the Geographic Information System (GIS) lead. The 

data management lead shall distribute a copy of the database checklist (Attachment 3) and shall lead the 

project team through its contents. The database checklist will allow the project team to determine how 

the data will be managed and manipulated in order to achieve the project needs and objectives. A 

completed copy of the database checklist shall be maintained in the project central file and distributed to 

all members of the project team within seven days of the kick-off meehng. 

2.0 NEWLY GENERATED DATA 

Upon directrve from SOUTHDIV to collect additional site data, the TOM shall coordinate with the 

designated data management lead and GIS lead for the project. It is the responsibility of the FOL to 

comply with the sample and location nomenclature outlined in the Work Plan. It is also the responsibility 

of the FOL to coordinate with the GIS lead to ensure that all survey techntcal specifications require the 

proper coordinate system, which is Indiana State Planar - North American Datum 1983 for the horizontal 

coordinates and Natronal Geodetic Vertical Datum 1988 for the vertical coordinates. 

Prior to field mobilization, the FOL shall coordinate with the Sample Management Coordinator (SMC) to 

initiate a sample tracking process. It is the responsibility of the TOM to ensure that a samplrng tracking 

119912/P E-l CT0 0056 



NSWC Crane 
QAPP 

Revlslon: 1 
Date: October 2000 

Sectron: Appendix E 
Page 2 014 - 

procedure is implemented. Sample Tracking Request Forms, a sample tracking database example, and 

example jar labels are included as Attachments 4, 5 and 6, respectively. In the event that a field change 

has taken place, the FOL is required to complete the Field Task Modification Request (FTMR) that will be 

forwarded to all members of the project team. 

According to all laboratory technical specifications for NSWC Crane, the analytical laboratories will be 

contractually required to deliver the analytical data in NSWC Crane standard Electronic Data Deliverable 

(EDD) format (Attachment 7). Particular attention should be paid to the EDD requirements for validated 

vs. non-valididated data. Once all samples and analyses have been accounted for, the SMC shall 

forward the analytical data to TtNUS for incorporation into the NSWC Crane database which is located on 

the Local Area Network (LAN) in Pittsburgh, PA. The NSWC Crane database structure is presented in 

Attachment 8. 

3.0 HISTORICAL DATA 

In the event that the NSWC Crane project team decides that existing hardcopy data not outlined in the 

Data Catalog (Attachment 1) needs to be incorporated into the project database, SOUTHDIV shall 

provide directive to the appropriate consultant to incorporate the data into the project database. The data 

management lead shall review the hardcopy data and prepare a summary of the samples and analyses 

that need to be entered. The format of the summary table should be similar to the sample tracking 

database provided in Attachment 5. It is the responsibility of the TOM to revrew the sample summary 

table and verify that the entry of this data will satisfy the project requirements. The data management 

lead shall physically edit the hardcopy analytical data to clearly designate which information on the 

hardcopy needs to be entered into the database. Copies of the marked-up data must be distributed to 

two separate parties for entry into an Excel spreadsheet. Upon completion of the dual-key entry, the data 

management lead shall electronically compare the two data files to identify discrepancies and correct the 

data appropriately. The database should then be queried against the sample summary table to ensure 

that all pertinent data has been entered and checked for accuracy. 

- 

The data management lead shall coordinate with the GIS lead to acquire the sample location data 

(Attachment 6) for those samples that need to be entered. Sample location maps should be used to 

digitize the sample locations using the base mapping layer in the GIS. To the extent possible, the GIS 

lead shall capture, as metadata, the accuracy of the sample location maps used to digitize the location 

coordinates, If no sample location maps or other positional information exist for the historical data, the 

project team should evaluate the utility of this data in the NSWC Crane database. 
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4.0 MAPPING AND GRAPHICS 

CADD mapping is generally provided by the activity. We currently do not use metadata to track changes 

to the mapping. In addition, Tri-Service Spatial Data Standards (TSSDS) are not utilized unless the 

mapping from the base already incorporates them. TSSDS is not used in the final GIS, based on the view 

that limited utility is gained from the substantial time required to incorporate the standards. 

In addition to CADD mapping, Digital Ottho Quarter (DOQ) Quads, Aerial Photography, and USGS 7.5 

minute Quads are obtained. The Quads are obtained from either the USGS or other suppliers, while the 

aerial photography is provided by the activity. As necessary, the Images are warped to the 

predetermined coordinate system using Microstation. Again, metadata are not used to track the changes. 

From survey data, sampling locations are organized, and then a sample-vs-location table is built so that 

the data can be loaded into the sample-data.dbf table (Attachment 8). 

5.0 THE ENVIRONMENTAL GEOGRAPHIC INFORMATION SYSTEM (EGIS) 

All environmental data collected in support of the NSWC Crane project shall be incorporated into the GIS. 

The themes, layers and database information contained in the GIS is outlined in the Data Catalog 

(Attachment 1). The NSWC Crane GIS shall be made available to all members of the project team. CD- 

ROM EGIS deliverables shall be made available upon request from SOUTHDIV. 

6.0 ASSIMILATION OF DATA FROM OUTSIDE SOURCES 

When environmental data is collected by a contractor other than TtNUS. it IS the responsibility of the 

SOUTHDIV Remedial Project Manager (RPM) to notify the TtNUS TOM. The RPM should forward a 

scope of work directing TtNUS to coordinate with the contractor and incorporate their data into the 

basewide GIS. To the extent possible, the RPM should direct the Navy Contractor to supply the data to 

TtNUS in the format outlined in Attachment 8. Once TtNUS has incorporated the data into the GIS, a 

hardcopy report shall be sent to the Contractor for verification that all pertinent data have been 

incorporated in a complete and accurate fashion. 

7.0 SOFTWARE 

TtNUS will standardize on the following software packages when managing and manipulating data for the 

NSWC Crane project: 
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Data Management - Microsoft Visual FoxPro 6.0 

GIS - ArcView 3.1 (see Attachment 9 for instructions) 

Geostatistics (2-D Kriging) - Geosoft 3.1 b 

3-D Visualization - EVS Pro 3.0 

Ground Water Modeling - GMS 

Statistical Analysis - Statistica 5.1 

Terrain Analysis - TerraModel 9.4.1 

8.0 STORAGE OF DATA 

TtNUS utilizes Microsoft NT for Networks as its Information Management System (IMS). The NT IMS has 

a storage capacity of 2 Gigabytes and currently serves over 110 desktop computers. The NT IMS 

automatically backs-up the system on a daily basis, thereby disallowing more than one day of work being 

lost should the network crash or malfunction. The database management and GIS groups have been 

allocated distinct drives on the Local Area Network (LAN). All environmental data for the NSWC Crane 

Project shall be stored on \\nusrpitbdcl\sdiv\NSWC-Crane subfolder of this drive on the NT Server. All 

tables, queries, programs and reports shall be saved in the NSWC-Crane.pjx file in Microsoft Visual 

FoxPro. The NSWC Crane EGIS shall be stored on \\nusrpitbdcl\gis\NSWC-Crane on the NT Server. 

All ArcView project files (‘.apr) shall be documented in a text file called readme-project.txt. This text file 

shall also be stored on \\nusrpitbdcl\gis\NSWC-Crane. 
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DATA CATALOG 

(Minimum Requirements) 



DATA CATALOG DATA FIELDS 
- 

NSWC CRANE 

CRANE, INDIANA 

category RFI Phase Medium 
Sampled 

Sample Type No. of 
Samples 

Friction 
Analyzed 
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THE DATA FLOW PROCESS 

SMC 

DamDvM 

DML 
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DATABASE CHECKLIST 



DATAEAEE l UNNWO CNEaam 

PROJECT NAME PawEmmwa 

PROJECT UINAQR PUNNINQ OAT6 



15. 

16. 

11 

16. 

16. 

m 

21. 

P 

P 



43. 

Y. 

Y 





ATTACHMENT E4 

SAMPLE TRACKING REQUEST FORM 



Sample Tracking and Data Management at Project Inception 

PROJECT START-UP CHECKLIST 

ATTACHED IS A PROJECT START-UP CHECKLIST (CAN SE FOUNO IN DATA 
MANAGEMENT ROOM). WHENEVER A NEW PROJECT IS ST- THE TOP PART 
SHOULD SE FILLED IN. A COPY SHOULD SE RETURNED To THE DATA MANAGEMENT 
ROOM. KBP ORIGINAL FOR YOUR RECORDS TO KEEP TRACK OF VWAT HAS SEEN 
PROVIDED. IMSG WILL CHECK OFF WHEN ALL INFORtJAllON IS - 

FOLLOWING THIS PROCESS WLL IMPROVE THE FOLLOWNO: 

l TURNAROUND TlME FOR DELWERAB ti NEEDED WHEN ALL RESULTS HAVE SEEN 
RECEIVED. 

l CONFIDENCE THAT ALL SAMPLE RESULTS HAVE SEEN RECEIVED 

l CONSISTENCY OF SAMPLE NOMENCLATURE 

. CORRECTNESS OF SAMPLE AmWTES 

. RIMON OF INVOICES 

. ENABLE IMSG PERSONNEL TO SEtlER TRACK UPCOMING WORKLW 



PROJECT START-UP CHECWST 
INFORMATION NEEDED TO CREATE NEW DATABASE 

PROJECT NAME: 

CTO#Z JOBR 

PROJECT MANAGEWCONTACT: 

L;ABELS: YIN 

VALlDATEiYINIL 

DUE DATE: 

DUE DATE: 

COMBINE WlTH HISTORICAL DATA: Y@4 

SAMPLE DATA CHECKLlST: 

- SAMPLE NUMBERS AND ANALYSES (LOCATlONS.DEPTHS) 

- SECllON OF WRKPIAN PERTAlNlNG To SAMPLE NOMENCLATURE 

- uBo~nxwm~REaUlRuwENTs 

-LABSPECS 

-== 
- SAMPLE LOG SHEETS 

- WPLlCATE ID’S I ORIGINALS 

- SURVEY DATA I SAMPLE LOCATlON MAPS 

- BREAKDOWN OF PROJECT BY SITE I MATRlX FOR FUTURE PRINTOUTS 

- TABLE HEADERS (SEE EXAMPLE) 

T&B COMPETBD’BY IMSG: 

~PSWLREBULTBGIVENTO (PMIIMSG) 
DATE 

- SAMPLE DATA LOADED INTO NWWEXISTING PROJECT DAlASASe 

- FtEklLTS LOADED INTO NEW/EXlSnNG PROJECTDATABiSE 

PATHNAME OF PROJECT DATABASE - 
- DATA LOADED INTO GIS 

. 
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SAMPLE TRACKING DATABASE EXAMPLE 



I I I I I I I I 

I 
1. 

I I I I 
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EXAMPLE SAMPLE JAR LABELS 
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ARCVIEW GIS STRUCTURE 



ArcView GIS Structure 

The NAS Dalks ArcVkw CIS shall have dte f&wing dimamy RlyQulc anddaabmembksmumre 

Port One: Dimaory Slruaure 

The following mbk defines the dimamy smumm and major fik nun- louted Wimm each 
diiutmy. 



Part Two: Database Table Strtuture 

Analytic1 Data Table 

Ya 

- 

I I 

SSWlp*~dOlO Ya IspnPkIhtO Ihlcinwhia 
- Ya Mmh Saupkmmi: 
acode Ya sompk cods leadefmrcfpcna m fmld dupbms 
dcpm YOS m 

Applksbkfaaoilrad~mmrdes. 
mp_dcprll YOS TopDcpcb Depdtiafmtmchcmpofthumpkinrsvll. 

Appliubhfamllmddoaamp~ 
bcaandeodl Ya IBoaoA R#linfecImdmbamnnofthesmnpkhmMi. ~ 

Ap;pl*rb*familmdsodimaKpmp*r. 
I 



Now~wuallythcrcwillkmmycrituiatktdr. Thhexanpktabkonlyshowsthc’cp_mcl”crimk 
lkm. 

‘lUmbksmrathedcflnltionadoaipda,ofdlavdvdrdaiorhurrdinQprojccr Faram@. 
epn_nrsl’r mcdk would be GW, doaiprion would k ‘Fedad Maximum Conamh Level”. 

1 Vkibk DESCRIPTION 
1 Ym 
1 YQS 
I Ya 



Coordirme Table 

The coordinate ubk holds all the gcogmphii position kfamaion of vmpliig locrpionr 

dmnmr&mnoodio 

.- 
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Location: NSWC Crane, Crane, Indiana 

Project: NSWC Crane DR NavylORR, CT056 

Date of Audit: 

Instructions: Record answers to questions below, providing comments as required to clarify the answers. 

QNQC Procedures 

1. Were any field observations, deficiencies, non-conformances, or complaints recorded by 
the site QAJQC Officer or other personnel? 
If so. summarize below. 

- 

2. Based on personnel interview, did any variances from the project planning documents 
occur? If so, what were they? 

3. Were field modification records pertinent to the above initiated in an appropriate manner? 

4. If applicable, were corrective action plans implemented (according to proper procedure)? 

5. Were field QC samples obtained with the frequency specified in the QAPP? 
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6. For all sites, were field duplicates submitted “blind” to the laboratory? - 

7. For all sites, are sufficient replicate aliquots of samples designated to the laboratory for 
the matrix spike/duplicate analyses specified in the QAPP? 

Soil Samolinq 

8. Are the sampling devices designated in the QAPP or applicable TtNUS SOP being used? 

9. Was the following information recorded in the boring logs or the field notebook? 

For soil classification: 

Was the USCS classification and soil type (clay, silt, sand) indicated? 

Were the following characteristics indicated per the relevant TtNUS SOP CT0 56-3 
sections? 

color 
soil type 
relative density and consistency 
weight percentage 
moisture 
stratification 
texture/fabric/bedding 

10. For surface soil samples obtained by hand auger or scoop or trowel, were the following 
practices followed? 

area cleared of loose debris prior to sampling 
location marked with numbered stake or pin flag 
sketch approximate locations of sample points in site notebook 
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Eauipment Decontamination Procedures 

11. 

12. 

13. 

14. 

15. 

Has an adequate pre-determined area for steam cleaning of equipment been 
established? 

Is the decontamination (decon) area lined and/or bermed? 

Are hand augers decontaminated as required? 

Was steam cleaning conducted: 

prior to commencement of field activities? 
between boring/pit locations? 
at the end of field activities? 

Verify that all sampling equipment not subject to steam cleaning (e.g., trowels, mixing 
bowls, etc.) are subjected to decontamination per the sequence outlined in the project 
planning documents. 

Waste Handlina Procedures 

16. Were cuttings or fluids disposed of in accordance with project planning documents (i.e., 
discharged to ground, drummed, or tanked)? 

17. Do the project planning documents provide for the disposal of Personal Protective 
Equipment (PPE) by double-bagging and discard? 

18. By what method are PPE disposed of? 
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lg. If applicable, were used spill-containment materials containerized or otherwise acceptably _ 
disposed of? 

Samole Handling 

20. 

21. 

22. 

23. 

24. 

Are the appropriate containers provided by the laboratory being used for each sample? 

Has the temperature blank been handled properly and one submitted with each cooler of 
samples? 

Have equipment rinsate blanks of the proper type and frequency been obtained? 

Have source water blanks been obtained from water sources applicable to the field effort? 

Have the rinsate and source water blanks been designated for the same analyses as the 
associated samples? 
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Has sample custody been maintained with regard to the following criteria: 

A sample is under an individual’s custody if: 

. it is in the individual’s actual possession 

. it is in the individual’s view after possession 

. it was locked up to prevent tampering 

. it was placed in a designated and identified secure area 

(The sample remains in the individual’s custody until it is entrusted to a laboratory courier 
or commercial express carrier.) 

Documentation 

26. 

27. 

26 

29. 

30. 

Are all sample logs complete (i.e., containing all information stipulated in SOP CT0 56- 
4)? 

Have chain-of-custody (COC) forms been filled out for all samples, including field quality 
control samples? 

Have the COC forms been signed by the appropriate individual at each step that the 
samples are relinquished? 

Have the COC forms been filled-out using black waterproof ink? 

If the COC form or other field document was corrected, was a line drawn through the 
information and was the change dated and initialed? (Use of white-out or erasure is not 
permitted.) 
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31. Have the appropriate analyses (per the project planning documents) been properly 
designated for each sample on the COC form? 

_ 

32. Have all sample labels been filled out appropriately and completely? 

33. Have sample tags been properly completed and attached securely to samples? 

34. Have all sample labels been filled out using indelible ink? 

35. Do the sample identifications agree between the sample log, field notebook, sample label 
and COC form? 

36. When applicable, have the name of the photographer, date, time, site location, and site 
description been entered sequentially into the site logbook as documentative photographs 
of the sampling have been taken? 

- 

37. Has the following information (at minimum) been recorded in the site logbook: 

l arrival/departure of site visitors 
. arrival/departure of equipment 
. sample pickup, COC form numbers, carrier company, time 
. sampling activities/sample log sheet numbers. 
. start/completion of boreholes, trenches, monitoring wells 
. health and safety issues 
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38. Is the site logbook a bound notebook with consecutively numbered pages that cannot be 
easily removed? 

39. As required by SOP CT0 56-4, does the cover of the site logbook contain the following 
information? 

project name 
project number 
contractor (or Teaming firm) name 
sequential book number 
start date 
end date 

40. As required by SOP CT0 56-4, has the following information been recorded at the 
beginning of each day? 

date 
start time 
weather conditions 
all field personnel present 
any visitors present 

41. Do the site logbook entries summarize the daily activities and refer to other site 
notebooks or log sheets where applicable? 

42. Have all site logbook entries been made in black indelible ink? 

43. If a logbook entry was corrected, was a line drawn through the information and was the 
change dated and initialed? (Use of white-out or erasure is not permitted.) 

44. Did the individual making the logbook entry sign it? 
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45. Did the Field Operations Leader sign all logbook pages utilized that day at the end of 
each day? 

_ 

Auditor Name: 

Auditor Signature: 

Date: 

- 
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APPENDIX G PARAMETRIC AND NON-PARAMETRIC 

ANALYSIS OF VARIANCE 

In general. the purpose of analysis of variance (ANOVA) testing is to identify statistically significant 

differences between data means. If there are significant differences between the data sets, the 

calculated p level will be less than (l- (level of significance)). For example, at a 5% level of significance 

(95% confidence level), a p level < 0.05 (or 1 - .95) indicates that there are statistically significant 

differences between the data sets. 

ANOVA testing can take two general forms - parametric and non-parametric. Each is described below 

PARAMETRIC ANOVA 

Parametric ANOVA is based on an underlying assumption that the data sets being compared have the 

same underlying distribution Assuming that a site has k locations and that n, data points (analyte 

concentrations) are available for the /” location, the following equations summarize the step-by-step 

procedure for conducting a parametric ANOVA. 

Step 1. Compute the sums and means of each location (I) as follows: 

X, = 2 X, , C of all n, observations at well i 
F, 

- x 
X = N, grand mean of all observations 

z = 3, average of all n, observations at well i 
n, 

x = igx,,,g t-and total of all n, observutions 
,=I I=, 

n, , total number of observations 
,=, 
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Step 2. Compute the sum of squares of differences between the individual location means and the grand 

mean: 

ss p(n ,,,, r = in,(y-xy = 2 x,’ - 5 
11, [ 1 ,=, n, 

This sum of squares has (k-l) degrees of freedom associated with it and is a measure of the 

variability between locations. 

Step 3. Compute the corrected total sum of squares 

SS,,,,,,! = g;(x,-sI)’ = i2[(xJ’] - $ 
r=, 1’1 

This sum of squares has (N-7) degrees of freedom associated with it and is a measure of 

variability in the whole data set. 

Step 4. Compute the sum of squares of differences of observations within locations from the location 

means. This value is the sum of squares due to error and is obtained by simple subtraction: 

SSE,,, = ssnmr - sssm,r< 

The sum of squares due to error has associated with it (N-k) degrees of freedom and is a 

measure of the variability within locations. 

Step 5. Set up the ANOVA table. The sums of squares and their degree of freedom were obtained from 

Steps 2 through 4. The mean square quantities are simply obtained by dividing each sum of 

squares by its corresponding degrees of freedom. 

ONE-WAY PARAMETRIC ANOVA TABLE 

Source of 
Variation 

Between 
Locations 

Error (within 
Locations) 

Total 

Sums of Degrees of 
Freedom 

MSsm,,.=k-1 

F 
Squares 
S sample 

Mean 
Squares 

S&n&-1) 

MSE,,,,=N-k 

N-l 
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Step 6. To test the hypothesis of equal means for all k locations, compute F= MSs,,,,,JMSs,,O, (last 

column in above table). Compare this statistic to the tabulated F statistic with (k-l) and (N-k) 

degrees of freedom (Table 1) at the 5% significance level (p level = 0.05). If the calculated f 

value exceeds the tabulated value, reject the hypothesis of equal location means. Otherwise, 

conclude that there is no significant difference between the concentrations of the k locations and 

thus no evidence of contamination. 

Step 7. To determine if the significant F is due to differences between upgradient concentrations and 

downgradient well concentrations a number of post hoc tests can be performed depending on the 

circumstances including Scheffe test, the Newman-Keuls test, Duncan’s multiple range test, 

Tukey’s honest significant difference (HSD) test, and the Bonferroni r-statistic. The Bonferroni t- 

statistic, whrch is commonly used, is described by example in the following paragraphs: 

Assume that of the k wells, u are from the upgradient well and m are from downgradient wells 

(i.e., u + m = k), Then m differences need to be computed and tested for statistical significance. 

If there are more than five downgradient wells, the individual comparisons are done at the 

significance level of I%, which may make the experiments significance level greater than 5% 

(EPA, 1989). 

Step 8. Obtain the total sample size of all upgradient concentrations. 

Step 9. Compute the average concentration from the upgradient well. 

Step 10. Compute the m differences between the average concentrations from each downgradient well 

and the upgradient well. 

x -xl,, i = I,...,m 

Step il. Compute the standard error of each difference as 
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where MS&, is determined from the ANOVA table from Step 5 and n, is the number of 

observations at downgradient well i. 

Step 12. Obtain the t-statistic t = frw+.rr. rm, from Bonferroni’s t-table with =0.05 and (N-k) degrees of 

freedom. 

Step 13. Compute the m quantities D,= (SE,J(r) for each downgradient well i. If m > 5, use the entry for 

& ,,,,. 0o1,. That is, use the entry at m = 5. 

INTERPRETATION OF SONFERRONI’S STATISTIC: 

If the difference exceeds the value Xz - Xh 4, conclude that the downgradient well has significantly 

higher concentrations than the average upgradient concentrations. Otherwise conclude 

that the downgradient well is not contaminated. This exercise may be performed for each of the m 

downgradient wells individually. The test is designed so that the overall experimental error is 5% if there 

are no more than five wells. 

If the number of wells is greater than five, the experimental error will be greater than 5%. In this case, the 

Bonferroni t-test should be modified by doing the individual comparisons at the 1% level. 

NONPARAMETRIC ANOVA 

The parametric ANOVA technique is the preferred approach for comparing environmental measurements 

from downgradient monitoring wells to upgradient well data. However, if the assumption that data sets 

being compared have the same underlying distribution is violated, non-parametric tests (i.e. Kruskal- 

Wallis or Wilcoxon Rank-Sum tests) may be used to determine if constituent concentrations present in the 

downgradient areas significantly exceed those present in the upgradient well. 
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Non-parametric tests are conducted using the ranks of the analytical results rather than the analytical 

results themselves. Therefore, the data sets are inspected for extremely high values that may have been 

underestimated as a result of the ranking process. 

The Kruskal-Wallis (EPA, 1989) test should be employed when comparing three or more data sets. 

However, it is not amenable to two-well comparisons (e.g. one downgradient well to one upgradient well). 

In these situations, the Wilcoxon Rank-Sum test (EPA, 1992) (also known as the Mann-Whitney U test) 

should be employed. 

The Kruskal-Wallis test is described in the following paragraphs: 

Step 1. Rank all N observations of the k ground water wells from least to greatest. As a convention, 

denote the upgradient well as well 1. 

Step 2. Add the ranks of the observations for each well. Call the sum of the ranks for the Rh well R,. 

Also, calculate the average rank for each well by: 

Step 3. Compute the Kruskal-Wallis statistic given by: 

where N = total number of samples, 

N, = number of each samples for each well, and 

k number of wells. 

An adjustment to the Kruskal-Wallis statistic must be made to account for the presence of tied values. 

Tied values are those in which have the same concentration for a given analyte. This adjustment is given 

by the following formula: 
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H 
H’ = 

I 

where g is the number of groups of distinct tied observations and f, is the number of tied observations in 

the dh group. 

Step 4. Compare the calculated value H (or H’) to the tabulated 2 value with (k-l) degrees of freedom, 

where k is the number of wells 

Step 5. If the computed H value exceeds the tabulated ,? value, compute the critical difference for onsite 

wells to the upgradient well (denoted as well 1). 

for i=2,...,kand ZOOI is the upper 90th percentile of the standard normal distribution. 

Step 6. Compute the differences between the average ranks of each well and the upgradient well and 

compare the differences to the critical value from Step 5 in order to determine which onsite wells 

give evidence of contamination. That is, compare 

-- 
D, = R, R, 

to C, for i = 2,...,k. If 0, exceeds C, , the Rh well exhibits statistically significant levels of 

contamination. If D, does not exceed C, , there is no statistically significant evidence of 

contamination in the Ith well. 
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I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. 
Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware 
that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment 
for knowing violations. 

Environmental Protection Department Manager I Oh3 /is 
TITLE DATE . 

Enclosure (2) 
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