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Attachments: Draft Penniman Lake Step 2 SI SAP EPA RTCs_9_10_12.pdf

Draft Penniman Lake Step 2 SI SAP DEQ RTCs_9_10_12.pdf
Draft_Final_UFP-SAP Addendum_CAX_Penniman Lake_Partnering Team_RTC_9_10_12.docx
Figure 3 - Proposed Locations and Detections_34_x_44.pdf

Importance: High

Sue and Wade,
 
Attached are the Navy’s responses to both the EPA’s and DEQ’s comments on the Draft Penniman
Lake Step 2 SI UFP-SAP. The USEPA comments were received via email on July 20 and 24, 2012 and
the DEQ’s comments were received via email on July 16, 2012. We will be discussing these RTCs at
our partnering meeting this week so we can get consensus on the responses and mobilize to the
field at the beginning of October.
 
In addition, in order to expedite finalizing this document, I’ve attached the draft final redline word
version of the UFP-SAP and the revised Figure 3. If you have any questions prior to the meeting
please let us know.
 
Thanks,
Stephanie
 

Stephanie Sawyer
Associate Scientist
CH2M HILL
5701 Cleveland Street, Suite 200
Virginia Beach, VA 23462
Phone: 757-671-6273
Fax: 757-497-6885
stephanie.sawyer@ch2m.com
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Response to EPA Comments 
Penniman Lake Step 2 Site Inspection 


 Sampling and Analysis Plan 
Naval Weapons Station Yorktown Cheatham Annex 


Williamsburg, VA 
September 10, 2012 


 
Comment 1:  Were the SSLs exceeded for PCBs?  If so, groundwater should be characterized.  Although this is 
mentioned on worksheet 10, it may be to the Navy’s benefit to sample groundwater as part of this mobilization.   


Response: The focus of Step 2 is to define the source area(s) of PCB contamination.  Once the PCB source area(s) 
have been identified we can better evaluate the path forward for groundwater. Whereas groundwater sampling 
can be a useful tool for source area identification for many contaminants, this is not the case for PCBs due to their 
near insolubility in water and strong tendency to adsorb to solid matter. 


Comment 2:  WS 11.  Page 46.  2nd bullet.  There is a typo in the last sentence “steel bowl and prior to placing”. 
 


Response: Agreed.  The word ‘and’ has been removed and the sentence has been updated to the following: 
‘…..these composite samples will be homogenized in a stainless steel bowl prior to placing into sample jars.’ 


Comment 3:  WS 11.  Page 46.  3rd bullet.  I do realize that the Navy is currently compiling a WSCD for the King 
Creek watershed, but I’m curious as to what the purpose of the one sample on the King Creek side of the dam is? 
 As a heads up, EPA is unlikely to agree that one sample adequately characterizes what is/has been discharged to 
King Creek.  Additionally, if the Navy insists on collecting only one sample (and characterizing this area as part of a 
future workplan), it may be helpful to collect subsurface sediment as well.  It is likely that past discharge and 
sedimentation has led to contamination as well (i.e. the need for subsurface sediment).   


Response: The purpose of the one sample is to get a general idea of what constituents may be present on the 
opposite side of the dam, and is not meant to characterize King Creek. The next investigative step after Step 2 
may include additional samples (including subsurface sediment) in King Creek. Moving away from the discharge 
pipe means leaving Navy property and any additional sampling beyond this point will be considered once the 
WCSD has been completed.  


Comment 4:  WS 11.  Page 46.  Final bullet.  Background samples should not be collected from another ER Site for the purpose 
of background comparison/screening.  Background samples should be collect from an undisturbed source. 
 


Response:   It is agreed that background samples should not be collected from another ER site.  The last sentence 
of the final bullet on page 46 has been reworded to the following:  ‘In addition, background (reference) tissue 
samples will be collected from the same reference area (anticipated to be Cheatham Pond) as part of other ER site 
investigations at CAX (i.e., Site 4 and Youth Pond) and used for the Penniman Lake assessment.’ 


Comment 5:  WS 11.  Page 47.  Final bullet.  There is a typo in the final sentence “bowl and prior to placing”.    


Response:   Agreed.  The word ‘and’ has been removed and the sentence has been updated to the following: 
‘…..these composite samples will be homogenized in a stainless steel bowl prior to placing into sample jars.’ 


Comment 6:  WS 14.  Page 61.  First bullet.  See RPM Comment 4.  Samples used for the purpose of background 
comparison/screening should be from an area not influenced by a known or suspected release.    


Response:  Agreed.  The last sentence in the first bullet has been updated to the following: ‘In addition, 
background (reference) tissue samples will be collected from the same reference area (anticipated to be 
Cheatham Pond) as part of other ER site investigation at CAX (i.e., Site 4 and Youth Pond) and used for the 
Penniman Lake assessment.’ 
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Comment 7:  WS 17.  Page 111.  If subsurface sediment samples are above screening levels, it may be necessary to 
sample deeper to ensure a remaining a source isn’t present at depth that may recontaminate the Lake following 
the remedial action. 


Response:  Upon review of the Step 2 SI data, should results for subsurface sediment samples exceed screening 
levels, deeper subsurface sediment samples may be recommended for collection during a future step of the 
investigation.   


Comment 8:  SAP Worksheet #10.  According to the report, "since PCBs tend to bind to soil, they are not expected 
to migrate downward to gw."  For the most part, this is true.  However, when PCBs are present in transformer oils, 
as they are at this site, the mobility of this class of contaminants increases significantly.  Before eliminating gw 
from further consideration, concentrations of PCBs in soil should be closely evaluated and, if Soil Screening Levels 
are exceeded, gw samples should be collected.  


Response:  Whether or not the PCB source is from transformer oil is unknown at this time and still under 
investigation. The objectives of the Step 2 SI are to further evaluate and identify potential upland PCB sources, as 
well as further characterize chemical concentrations in the lake.  Once the PCB source area(s) have been 
identified, whether or not a groundwater investigation is warranted will be considered. 


Comment 9:  SAP Worksheet #11.  In the paragraph addressing surface and subsurface soil, the report indicates 
that "maximum base background concentrations will be used as part of further evaluation to determine if the 
CoPC concentrations may be attributable to a release."  As we've previously discussed with the Navy, this is not an 
acceptable criterion for comparison.  If the maximum on‐site concentration of a chemical exceeds the 95th percent 
UTL of background, then the on‐site concentration is considered to fall outside of the background population and 
requires further evaluation in the Baseline Risk Assessment.  Language to the contrary should be removed from the 
report. 


Response:  As discussed with the team on August 21, 2012, the intention presented in the SAP is that comparison 
of COPC/COC concentrations to background 95% UTL data (or any other background‐related criteria) will be 
conducted independently of the evaluation of potential risk through the completion of the human health and 
ecological risk assessments. Only in cases where potential human health or ecological risk is identified and 
comparison of site data to the background 95% UTLs indicates UTL exceedances would further evaluation of the 
data with respect to consistency with background conditions be considered. In other words, should further 
evaluation methods (such as evaluating the magnitude of the 95% UTL exceedance and/or comparing to 
maximum background concentrations) be employed, they would only be utilized following the completion of the 
risk assessments. Therefore, the decision logic in WS #11 under “What are the Project Action Limits” was revised 
to state: 


 If the COC concentrations exceed the background 95 percent UTLs, further evaluation will be conducted 
to consider whether the COC concentrations are consistent with background conditions or if they 
represent a release such that further action is warranted. 


 
Comment 10: It is imperative the laboratories performing the split sample analysis use the same method and 
cleanup procedure and not equivalents. The reviewer has seen multiple situations where “equivalent methods” are 
used by two different laboratories to analyze split samples and the results are far from equivalent. 
 
Since homogenized aliquots of fish and frog tissue samples, for PCB congeners, will essentially be split between 
two laboratories, the reviewer strongly recommends sending Performance Evaluation (PE) samples along with 
each set of tissue samples to each of the laboratories performing the analyses.  
 
Whenever split sampling and analysis are performed, comparability criteria must be established and documented 
in the QAPP or the oversight QAPP prior to data collection. Comparability criteria should be determined for the 
matrix, the analyte, and concentration level. Split sampling comparability must specify the following: 
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1. Acceptable relative percent difference (RPD) for individual analyte comparison (for combinations of 


nondetects, detects close to the Quantitation Limits (QLs), and detects sufficiently greater than the QLs. 
2. Acceptable percentage of analytes (per matrix, analytical group, and concentration level) with acceptable 


RPDs. 
3. Acceptable magnitude and direction of bias for comparisons performed in 1 and 2 above. 
4. Acceptable overall comparability criteria for all data generated for use in the project. 
5. Corrective action and process for reconciliation of any differences, if overall comparability criteria are not 


met.  
 
PT samples should be used to identify the magnitude and direction of bias for each data generator. The results 
should be compared with 3, above, and with the project‐specific measurement performance criteria so that data 
usability decisions can be made. 
 
Whenever split sampling is performed, a comparability flow diagram must be included in the QAPP. The equation 
used to calculate RPD between split sample results generated by two different laboratories is at the bottom of this 
diagram.  
 


 
 


Response: Split sampling is not proposed as part of the Step 2 SI at Penniman Lake.  All tissue samples will be 
shipped to ALS‐Fort Collins. ALS‐Fort Collins will fillet samples (for human health only, eco will be processed as 
whole body), freeze, and hold the samples until notified by the contractor to analyze the samples. Once notified 
of the tissue‐specific analyte list, ALS‐Fort Collins will homogenize samples and will send homogenized aliquots for 
PCB congener analysis to ALS‐Houston, and to Empirical for nitroguanidine, while ALS‐Fort Collins will perform all 
other analysis.  There will be no duplication of analytical results between the respective laboratories. Please see 
Worksheet 27. 


Comment 11: Worksheet #9b on page 34 states that freezing tissue samples was agreed to but there was no 
official hold time established, but most labs consider it to be one year.  Indicate what the minimum holding time 
that is supported by a lab protocol is and if it is less than a year, then this needs to be used in this project. 
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Response:  The referenced worksheet is a summary of the discussion the partnering team had during the March 
2012 scoping session and not a presentation of the work to be performed. This scoping session may not provide 
the level of detail or entirely reflect the actual sampling plan proposed in this SAP.  No changes will be made to 
Worksheet #9b. 


ALS‐Fort Collins supports holding frozen tissue samples for up to a year; however, it is not anticipated that tissue 
samples will need to be held for a year. Once sediment and surface water results are available, the team may 
decide to further refine the analytical protocol and analysis will begin as soon as possible. Please see Worksheet 
#11, page 47, first bullet. 


Comment 12: Worksheet #9b on page 35 states that the Navy and CH2M Hill “…will internally discuss the cost of 
conducting the 12 dioxin‐like PCBs and homologues analyses versus the cost to conduct the full congener list.”  The 
results of this internal discussion need to be reflected in this document. 
 
Response: The following sentence has been added to worksheet #9b ‘(The Navy and CH2M HILL discussed the cost 
and agreed with conducting the sampling protocol as outlined in the team decision below.)’ 


Comment 13: Worksheet #9c on page 37 discusses the collection of samples near the pad mounted transformers.  
Specific information should be provided on the size of these pads and how samples will be collected to ensure a 
release is detected if it occurred. 


Response: The referenced worksheet is a summary of the discussion the partnering team had during the March 
2012 scoping session and not a presentation of the work to be performed. The size of the pad‐mounted 
transformers is not known and a discussion of how the samples would be collected to ensure a release is detected 
did not occur during this scoping session.  This scoping session may not provide the level of detail or entirely 
reflect the actual sampling plan proposed in this SAP.  No changes to this scoping session worksheet will be made.   


Specific information on the pad size for these historic pad‐mounted transformers is not known, as the pads have 
been removed and no longer exist; however, a map that identified where they were historically located was 
available and used to select the sampling locations.  During the field event, a GPS unit will be used to assist in 
finding these locations on the ground, along with any site‐specific observations that might aid in identifying the 
former pad locations.  Once these locations have been identified, the Navy proposes to collect a three‐point 
composite within a ten‐foot radius in these areas as opposed to one grab sample at each area. The last sentence 
on SAP worksheet 11, page 46, first bullet, has been updated with the following language: ‘: these samples will be 
collected as three – point composite samples within a ten‐foot radius of these areas.’ 


Comment 14:  Worksheet #9c on page 37 states that in relation to spraying PCB oil on roads for dust suppression, 
three surface and subsurface soil samples are proposed.  Three additional samples were also proposed near the 
upstream end of underground drainages.  This means a total of six surface and subsurface samples will be 
collected for full suite analysis.  Please provide more information supporting that this number of samples and the 
proposed locations are sufficient to determine if a release from this activity has occurred. 


Response:  The referenced worksheet is a summary of the discussion the partnering team had during the March 
2012 scoping session and is not a presentation of the work to be performed. This scoping session may not provide 
the level of detail or entirely reflect the actual sampling plan proposed in this SAP.  No changes will be made to 
Worksheet #9c. 


The partnering team, including EPA, agreed that there were a reasonable number of proposed samples for this 
phase of the investigation. The purpose of these samples is to try to identify if spraying may have been an avenue 
of contamination, not the delineation of PCB in this area.  If results of these sampling locations identify the 
presence of PCB in this area, additional samples may be collected in a future step of the investigation.  


Comment 15:  Worksheet #9c on page 37 states that the photographic chemicals disposal area did not need to be 
sampled for PCBs.  Please indicate if there is documentation that only photographic chemicals were disposed of 
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here.  Because it is likely this question can only be answered with uncertainty via sampling, PCBs need to be 
included in the sample analyses from this area.  If this disposal area could drain to the lake, then other 
contaminants need to be included in the sample analyses. 
 
Response: The 1984 Initial Assessment Study documents that only photographic chemicals were disposed in the 
area known as Site 5.  Site 5 is included in the 2003 No Further Response Action Plan, which was signed by the 
EPA, VDEQ, and the Navy.   
 
Comment 16:  Worksheet #10 on page 43 states that background (reference) tissue samples will be collected as 
part of other environmental restoration site investigations (e.g., Site 4 and Youth Pond) and used for the Penniman 
Lake assessment.  Information should be provided on the type of tissue that will be collected (e.g., fish and/or 
frog), the quantity and location of reference samples and how they will be used.  This information is needed to 
ensure that these reference tissue samples are applicable to this site. 


Response:  The referenced sentence will be changed to read: “In addition, background (reference) tissue samples 
will be collected in conjunction with other environmental restoration (ER) site investigations at CAX (i.e., Site 4 
and Youth Pond) and the relevant data will be used for the Penniman Lake evaluation. The specific number and 
type of reference tissue samples that will be collected and used for the Penniman lake evaluation will depend 
upon the results of the biological survey since reference tissue samples will be collected to as closely as possible 
match the type of tissue samples that will be collected in Penniman Lake (e.g., type of organism, species, etc.). As 
discussed by the team (see Worksheet 9B), there will be a team call following the biological survey to discuss the 
type and quantity of tissue to be collected.” 
 
Comment 17: Worksheet #11 on page 45 states that the background upper tolerance limits UTLs for CAX will be 
used.  In a screening level ecological risk assessment, the upper confidence limit of the mean needs to be used. 
 
Response: The referenced text refers to background values, which are UTLs, not UCLs. Each detected site sample 
will be compared directly with the background UTL, if such a value is available for a constituent. 
 
Comment 18: Worksheet #11 on page 45 states that literature based screening criteria will be used for soil, 
sediment, surface water, and tissue samples.  These criteria need to be identified. 
 
Response: These screening values are included as the ecological PALs in Worksheet 15. The source of these values 
have been added as Appendix E and referenced in Worksheet 11. 
 
Comment 19: Worksheet #11 on page 45 refers to an HQ of one.  Potential risk exists when the HQ is equal to or 
greater than one.  This change needs to be made in the report. 
 
Response: The text that reads “….(HQ of 1…..” will be changed to “….(HQ of less than 1…”. 
 
Comment 20: Worksheet #11 on page 46 refers to Figure 3 as showing the proposed sample locations.  It is 
understandable that utility pole locations that might drain to Penniman Lake are the focus of this SI.  However, it is 
not clear that all utility poles that might drain to the lake are located on this figure and would therefore be 
sampled.  In addition, the fact that a utility pole was subject to a remedial action at another Navy base, raises the 
concern that all utility poles with historic or current transformer use need to be investigated for PCB 
contamination. 
 
Response:   Not every utility pole at CAX contained transformers.  The CAX public works department provided a 
drawing showing the utility poles that have transformers, and there are seven locations of pole‐mounted 
transformers in the area that drains to Penniman Lake. The correct utility pole number/transformer location 
identified in the drawing will be field‐verified prior to sample collection.  
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Comment 21: Worksheet #11 on page 46 states that after the biological survey is completed, tissue samples of the 
most appropriate species will be collected for human health and ecological exposure evaluations.  The decision 
tree that will be used to determine which species are most appropriate needs to be included in this report. 
 
Response: There is no formal decision tree associated with this process. This decision, which will be made in the 
field, will be based on the professional judgment of the senior aquatic field biologist conducting the sampling, in 
consultation with the risk assessors and partnering team, and will be based upon such factors as relative 
abundance, size range available, and trophic level. 
 


Comment 22: Worksheet #11 on page 46 states that one surface sediment sample will be collected from the King 
Creek side of the dam, near the overflow pipe from Penniman Lake to King Creek.  Because the variability 
downstream of the dam is unknown, a minimum of three sediment samples should be collected in this area.  In 
addition, the sediment near the outflow pipe may not be depositional due to scouring from water flowing out of 
the pipe.  The sediment samples should be collected from depositional areas downstream from the outflow pipe. 
 


Response: See response to Comment #3. 
 


Comment 23:  Page 47:  The text indicates up to ten fish and up to ten frog tissue samples will be collected.  Please 
provide better justification for the selection of this number of tissue samples.  Penniman Lake is 48 acres in size 
and historic Aroclor 1260 concentrations ranged from 18 µg/kg to 63,000 µg/kg (Figure 3).  The BTAG screening 
value in sediment for total PCBs is 59.8 µg/kg. 


Response:  It is anticipated that the fish and frog tissue will be collected primarily from the areas where the 
highest PCB concentrations were detected during Phase I. These samples were primarily in the northwest 
drainage channels leading to the lake and in the northeast area of the lake. As such, the team agreed that up to 10 
fish and 10 frog samples are adequate to cover these areas for this phase of the investigation. 
 


Comment 24:  Worksheet #11 on page 47 states that tissue samples will include samples for ecological (5 whole‐
body fish composite samples and up to 10 frog whole‐body composites) and human health (5 fish fillet samples) 
evaluation.  Specific information on where these samples will be collected relative to the distribution of PCBs in the 
lake should be provided.  The five fish collected for fillet analysis should also have the offal analyzed so that a 
whole body concentration of large fish can be estimated which will facilitate evaluation of tissue residue data and 
risk to birds (e.g., bald eagle [Haliaeetus leucocephalus] and osprey [Pandion haliaetus]) and other species that eat 
larger fish. 
 


Response: Please see the response to Comments 21 and 23.  In addition, during the February 12, 2012 scoping 
session conference call (Worksheet 9b), BTAG (John McCloskey) stated that the fish fillet data could be used to 
estimate the risk to birds and other species that eat larger fish.  
 


Comment 25:  Worksheet #15‐1d on page 71 shows the ecological screening value for soil as 8000 µg/kg.  The 
source of this number needs to be included in this report. 
 


Response:  This ESV is the ORNL plant value (Efroymson et al. 1997), which is based upon the lowest EC50 (40,000 
µg/kg) divided by an uncertainty factor of 5. Please see Appendix E. 
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Comment 26:  Worksheet #18‐1 on page 113 indicates that there are 17 soil samples from former transformer 
locations.  Please indicate how many of these are associated with utility poles and how many are associated with 
transformer pads.  It would be helpful to have poles and pads identified separately on Figure 3. 
 
Response: Worksheet #18‐1 (page 113) has been updated to reflect which samples will be associated with utility 
poles and which samples will be associated with transformer pads.  Figure 3 has been updated to show the 
proposed locations for the pole and pad samples.  
 
Comment 27: Worksheet #18‐2 on page 119 (Note 1) refers to an “…optimal tissue‐sampling period…”  This period 
for CAX needs to be defined. 
  
Response: The text of this note will be changed by replacing “… the optimal tissue‐sampling period …” with “… 
early to mid fall (late September to early November)…”. 
 


Comment 28: Worksheet #18‐2 Page 119 (Note 1) indicates that tissue samples will be analyzed for a number of 
contaminants, including select PCB Congeners, PCB Homologues, and PCBs.  On page 122 and 123 the text 
indicates whole body tissue samples will get PCB Congeners analysis and filleted tissue will get PCB Congener and 
PCB analyses.  Specify if the PCB analysis for the fillets is for homologues or Aroclor 1260.  The analytical method 
given, SW‐846‐8082A is the same as for Aroclor 1260.   
 


Response: PCB Homologue analysis was inadvertently omitted in Worksheet #18‐2; therefore, Worksheet #18‐2 
has been updated to identify Aroclor 1260 and PCB Congener (12 dioxin‐like) analysis for filleted tissue samples, 
and PCB Congener (12 dioxin‐like) and PCB Homologue analysis for whole body tissue samples. 
 


Comment 29:  Appendix B provides a description of the field standard operating procedures.  The procedure for the 
“Decontamination Procedure for Personnel and Equipment” provides general guidelines for the decontamination 
of personnel, sampling equipment, and monitoring equipment used in potentially contaminated environments.  For 
equipment used to collect samples for metals analyses, the procedure should include a nitric acid rinse to prevent 
cross contamination of samples. 
 
Response: The EPA’s concern regarding cross‐contamination among samples is noted.  There are some 
circumstances in which a nitric acid rinse would be of greater importance, such as analysis for trace metals or 
mercury speciation; however, those circumstances do not apply to the work being proposed in these SAPs. The 
proposed work includes the standard metals analysis, not trace metals analysis or any type of mercury speciation.  
Most cross‐contamination would typically come from poor scrubbing procedures during decontamination, not a 
lack of nitric acid rinsing.  Equipment blanks will be collected each day, which would identify any possible cross‐
contamination from poor or inadequate decontamination procedures.  In addition, when possible, disposable 
equipment will be used and sample collection will proceed from areas of suspected lowest concentrations to 
areas of suspected highest concentrations.  This comment was discussed during the August 21, 2012 Partnering 
Team and technical support conference call, and all participating parties agreed that a nitric rinse was not 
necessary for this investigation. 


 
Comment 30: Worksheet #9a on page 32 states that only Aroclor 1260 would be analyzed for in surface water 
because previous data showed Aroclor 1260 as the only Aroclor at concentrations of concern.  Indicate what other 
Aroclors were present, even if not at concentrations of concern.  Address what the potential is for other Aroclors 
being present at concentrations of concern in other areas of Penniman Lake but were not analyzed for in all 
samples.  Aroclor analysis needs to include all those that were originally analyzed for in order to avoid this 
potential error.  This same comment applies to sediment and soil. 
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Response: The referenced worksheet is a summary of the discussion the partnering team had during the January 
2012 scoping session and is not a presentation of the work to be performed. This scoping session may not provide 
the level of detail or entirely reflect the actual sampling plan proposed in this SAP.  No changes will be made to 
Worksheet #9a. 
 
In the 2004 Pond Study, Aroclor 1254 was detected in surface water but did not exceed screening criteria. As 
presented in the Final Technical Memorandum for Step 1 of this investigation (CH2M HILL 2012), the only Aroclor 
detected in sediment or soil was 1260; the full Aroclor list was run and only Aroclor 1260 was detected. The 
Partnering Team, including EPA, agreed that it is appropriate to limit the Aroclor analysis to Aroclor 1260 for 
surface water, sediment, and soil. 
 
 
Comment 31:  Worksheet #9a on page 32 discusses Aroclor 1260 analysis of different media.  There is a Navy issue 
paper dated 4/9/01 about PCB Congeners in Ecological Risk Assessment that indicates Aroclor analysis can 
underestimate PCB concentrations, that congener analysis is more complete and Aroclor concentrations can be 
estimated from congener data.  This information does not support only analyzing for Aroclor 1260 in sediment, 
surface water, or soil.  Better justification supporting the analysis of only Aroclor 1260 in Step 2 needs to be 
provided. 
 


Response: The referenced worksheet is a summary of the discussion the partnering team had during the January 
2012 scoping session and is not a presentation of the work to be performed. This scoping session may not provide 
the level of detail or entirely reflect the actual sampling plan proposed in this SAP.  No changes will be made to 
Worksheet #9a. 
 


The Navy issue paper says that congener analysis is more accurate than Aroclor analysis, not that Aroclor analysis 
underestimates PCB concentrations (it can presumably just as easily overestimate the PCB concentrations relative 
to congener analysis).  The partnering team, including technical support (toxicology and BTAG) discussed the 
tissue sampling at length and agreed to the analyses proposed in this SAP. 
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Response to VADEQ Comments 
Penniman Lake Step 2 Site Inspection 


 Sampling and Analysis Plan 
Naval Weapons Station Yorktown Cheatham Annex 


Williamsburg, VA 
September 10, 2012 


 
VADEQ Comment 1:  Page 5, Executive Summary:  Define ug/kg 


Response: The definition for µg/kg (microgram per kilogram) has been added to the text in the executive 
summary immediately following µg/kg.  


VADEQ Comment 2:  Worksheet # 3:  Replace with Susanne Haug, EPA RPM, throughout document as appropriate. 
 


Response: The SAP has been updated to reflect Susanne Haug as the EPA RPM on all applicable worksheets. 


VADEQ Comment 3:  Worksheet #9A: Define WCSD 


Response: The definition for WCSD (Watershed Contaminated Source Document) has been added to the text in 
Worksheet #9a. 


VADEQ Comment 4:  Worksheet #9a, Project  Scoping Session Participant Sheet, Consensus Decision:  This document 
adequately captures a number of decisions that were made during scoping sessions via meetings/ conference calls. It is 
important to note these consensus decisions and adhere to them or have additional meetings/conference calls if 
clarification/deviation is needed/proposed. 
 


Response:  Agreed.  


VADEQ Comment 5:  Worksheet #9B, Project Scoping Session Participant Sheet: Correct. 


Response:  The email for Krista Parra has been corrected.  


VADEQ Comment 6:  Worksheet #9B, Project Scoping Session Participant Sheet: Correct 


Response:  The email for John Burchette has been corrected.  


VADEQ Comment 7:  Worksheet #9b, Project  Scoping Session Participant Sheet, Consensus Decision:  See previous 
comment. 


Response:  Comment #7 is referring to Comment #4.  Agreed that it is important to note the consensus decisions 
and adhere to them or have additional meetings/conference calls if clarifications/deviations are 
needed/proposed.  


VADEQ Comment8:  Worksheet #9c, Project  Scoping Session Participant Sheet, Consensus Decision:  See previous 
comment. 


Response:  Comment #8 is referring to Comments #4 and #7.  Agreed. 
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This Sampling and Analysis Plan (SAP) Addendum has been prepared to support the Step 2 field sampling activities for the Site Inspection (SI) at Penniman Lake, located at Naval Weapons Station Yorktown Cheatham Annex (CAX) in Williamsburg, Virginia (Figure 1). Penniman Lake is a 48-acre fresh water surface water body located in the southeastern portion of CAX, created in 1943 when a portion of King Creek was dammed. The historical use of the lake is unknown; however, the lake is currently used by the Department of Defense (DoD) for recreational activities.

In 2000, surface water and sediment sampling was conducted within four man-made surface water bodies located within CAX, including Penniman Lake (Baker, 2001). Polychlorinated biphenyls (PCBs), metals, semi-volatile organics (SVOCs) and pesticides were detected in sediment of Penniman Lake at concentrations that exceeded ecological and/or human health risk screening values. As a result of the PCB detections, a catch-and-release fishing restriction was implemented for the lake[footnoteRef:1], and further investigations were recommended to locate the potential source of PCBs and to evaluate potential risks to human health and the environment.  [1:  The restriction was implemented as a conservative measure, based on the presence of bioaccumulative constituents; however, no biota sampling was conducted and no human health risk assessment was prepared.  ] 


In August 2011, Step 1 of an SI was conducted to confirm whether a Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)-related release had occurred in Penniman Lake. The purpose of this step was to verify whether PCBs were present in sediment of Penniman Lake, identify potential source(s) of PCBs in sediment, and determine whether PCBs in sediment potentially posed an unacceptable risk to ecological or human receptors. As part of this step, a research evaluation of historical activities in buildings within the vicinity of Penniman Lake was also undertaken.

Results of Step 1 of the SI indicated that PCBs, specifically, Aroclor 1260, were present in the surface soil and sediment at concentrations that exceeded ecological and/or human health risk screening values (CH2M HILL, 2012). Specifically, Aroclor 1260concentrations ranged from below detection limits in surface soil samples SS16 and SS18 to a maximum of 63,000 µg/kg (microgram per kilogram) in surface soil sample SS09. Aroclor 1260 concentrations ranged from below the detection limit in surface sediment sample SD25 to a maximum of 16,000 µg/kg in sample SD22. Based on the results of investigation activities in Step 1 of the SI, additional sampling and evaluation of potential PCB sources was recommended in Step 2 of the SI.

The objectives of Step 2 of this SI are to further evaluate and identify potential upland PCB sources, as inferred from the results of Step 1 of the SI, as well as further characterize chemical concentrations in the lake. A biological survey will also be conducted as part of the Step 2 investigation to determine the composition of the aquatic communities present, and human health and ecological screening evaluations will be conducted to assess the levels of bioaccumulative constituents in the aquatic community. 

The objectives of Step 2 will be achieved by collecting additional samples within Penniman Lake and within the four areas identified in the Step 1 SI along potential migration pathways to Penniman Lake (upstream of previous soil samples SS02, SS09 and SS12 and previous sediment sample SD60). The sampling effort presented in this SAP includes surface and subsurface soil, surface water, surface and subsurface sediment, and animal tissue samples (to assess the level of bioaccumulative constituent contamination in fishes and frogs within the lake). 

Findings from the previous investigations were taken into consideration when developing proposed sampling media and analytical parameters. The only aroclor detected in previous investigations was Aroclor 1260; as such, aroclor analysis for all media is limited to Aroclor 1260 only with the exception of tissue samples.  For tissue samples, ecological risk samples will be analyzed for PCB Homologue analysis, while human health risk samples will be analyzed for the 12 Dioxin-like Congeners. Surface and subsurface soil will be analyzed for VOCs, SVOCs, pesticides, Aroclor 1260, explosives, TAL metals including cyanide (with the exception of 17 surface soil samples and 10 subsurface soil samples which will be analyzed for Aroclor 1260 only), pH, TOC, and sieve grain size (surface samples only). Surface sediment and subsurface sediment samples will be analyzed for VOCs, SVOCs, pesticides, Aroclor 1260, explosives, TAL metals, total organic carbon (TOC), pH, Acid Volatile Sulfide/ Simultaneous Extracted Metals (AVS/SEM) (surface samples only), and sieve grain size (surface samples only). Surface water samples will be analyzed for VOCs, SVOCs, pesticides, Aroclor 1260, explosives, TAL metals (total and dissolved) and hardness. 

As part of a human health screening evaluation, fish tissue will be sampled, filleted, and analyzed for Aroclor 1260 and select PCB congener analysis to include the 12 dioxin-like congeners.  As part of an ecological screening evaluation, both fish and frog tissue will be sampled.  The ecological tissue samples will be analyzed whole-body for select PCB congener analysis to include the 12 dioxin-like congeners and PCB homologues.  Both sets of tissue samples will also be analyzed for percent lipids and percent moisture. Tissue samples may be frozen and the analyte list for tissue samples may be further refined based on detections in other media. The exact species to be sampled will be determined in the field following a biological survey. 

This SAP Addendum was prepared under the Comprehensive Long-term Environmental Action—Navy (CLEAN) Contract N62470-08-D-1000, Contract Task Order WE25, for submittal to the Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic Division, United States Environmental Protection Agency (USEPA) Region 3, and Virginia Department of Environmental Quality (VDEQ). NAVFAC, USEPA, and VDEQ work jointly as the CAX Tier I Partnering Team. 

This SAP Addendum includes 37 worksheets that detail various aspects of the environmental investigation process and serves as a guideline for the field activities and data assessment. This SAP was developed in general accordance with two guidance documents: 

EPA Guidance for Quality Assurance Project Plans (EPA QA/G-5, QAMS) (USEPA, 2002)

Uniform Federal Policy for Quality Assurance Project Plans (UFP-QAPP) (IDQTF, 2005). 

This SAP Addendum will help ensure that environmental data collected or compiled are scientifically sound, of known and documented quality, and suitable for the intended uses (i.e., environmental characterization, human health and ecological exposure evaluations, and path forward). The laboratory information cited in this SAP Addendum is for Empirical Laboratories, LLC in Nashville, Tennessee (Empirical), ALS Laboratory Group, in Fort Collins, Colorado (ALS-Fort Collins) and ALS Laboratory Group in Houston, Texas (ALS-Houston), and TestAmerica, Inc. Burlington, Vermont (TestAmerica-Burlington), which will provide analytical services for this investigation. Data Validation services will be performed by CH2M HILL chemists. Data, results, and recommendations from each phase of the SI will be documented in a technical memorandum, and ultimately in an SI Report. 
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Site Name/Number:	Penniman Lake

Operable Unit: 		Not Applicable (N/A)

Contractor Name: 	CH2M HILL

Contract Number:	N62470-08-D-1000 

Contract Title: 		Comprehensive Long-term Environmental Action—Navy (CLEAN) 1000

Work Assignment
Number (optional): 	Contract Task Order (CTO) WE25

This sampling and analysis plan (SAP) was prepared in accordance with the requirements of the Uniform Federal Policy for Quality Assurance Plans (UFP-QAPP) (EPA, 2005) and United States (U.S.) Environmental Protection Agency (EPA) Guidance for Quality Assurance Project Plans, EPA QA/G-5 (EPA, 2002). 

Identify regulatory program: Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)

This SAP Addendum is a project-specific SAP Addendum.

List organizational partners (stakeholders) and identify the connection with lead organization: 

		Organization Partners/Stakeholders

		Connection

		Date



		Lead Organization—Naval Facilities Engineering

Command (NAVFAC), Mid-Atlantic Division

		

		



		Lead Regulatory Agency—United States

Environmental Protection Agency (USEPA) Region 3

		

		



		State Regulatory Stakeholder—Virginia Department of Environmental Quality (VDEQ)

		

		







Lead organization: Naval Facilities Engineering Command (NAVFAC), Mid-Atlantic Division

If any required SAP elements and required information are not applicable to the project or are provided elsewhere, then note the omitted SAP elements and provide an explanation for their exclusion below: 

All SAP Elements required for this project are described herein on the 37 Uniform Federal Policy (UFP)-SAP Worksheets. Therefore, the crosswalk table is not necessary for this project.
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		SAP Recipients

		Title

		Organization

		Telephone Number
(optional)

		E-mail Address or Mailing Address

		D

		DF

		F



		Scott Park

		Remedial Project Manager (RPM) for CAX

		NAVFAC Mid-Atlantic

		(757) 341-0481

		Scott.park@navy.mil 

		A

		CL

		A



		John BurchetteSusanne Haug

		RPM

		USEPA Region 3

		(215) 814-33783394

		Burchette.JohnHaug.susanne@epamail.epa.gov

		A

		

		



		Wade Smith

		RPM

		VDEQ

		[bookmark: OLE_LINK7](804) 698-4125

		Wade.Smith@deq.virginia.gov

		A

		

		



		Bonnie Capito

		Librarian

		NAVFAC Atlantic

		(757) 322-4785

		Bonnie.Capito@navy.mil

		

		

		A



		Marlene Ivester

		Activity Manager (AM) for CAX

		CH2M HILL 

		(757) 873-1442, x41634 

		Marlene.Ivester@ch2m.com

		

		

		A



		Anita Dodson

		Project Manager (PM)

		CH2M HILL

		(757) 671-6218

		Anita.dodson@ch2m.com 

		A

		A

		A



		Toby Stewart

		Field Team Leader (FTL)

		CH2M HILL

		(757) 419-0430

		Toby.Stewart@ch2m.com 

		

		

		A



		Doug Bitterman

		Senior Technical Consultant (STC)

		CH2M HILL

		(757) 671-6209

		Doug.Bitterman@ch2m.com

		

		

		A



		Sonya Gordon

		Laboratory PM

		Empirical

		(615) 345-1115

		sgorgon@empirlabs.com

		

		

		HC



		Julie Ellingson

		Laboratory PM

		ALS-Fort Collins

		(970) 490 1511

		julie.ellingson@ALSGlobal.com

		

		

		HC



		Ms. Michael Collom

		Laboratory PM

		ALS-Houston

		(281) 530-5656

		TBD

		

		

		HC



		Jim Madison

		Laboratory PM

		TestAmerica-Burlington

		(802) 923-1028

		jim.madison@testamericainc.com

		

		

		HC



		Herb Kelly

		Data Validator (DV) PM

		CH2M HILL

		(352) 384-7100

		herb.kelly @ch2m.com

		

		

		CD





Notes:	

A = All, CD = Compact Disk, CL = Cover Letter, D =  Draft, DF = Draft Final, HC = Hard Copy, F = Final

Document Control Number: An administrative record number will be assigned when the final document is being prepared.

step 2 site inspection Sampling and Analysis Plan Penniman Lake

Naval Weapons Station Yorktown Cheatham Annex, williamsburg, virginia

Revision No: 0

page 39
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		Name

		Organization/Title/Role

		Telephone Number

		Signature/email Receipt

		SAP Section Reviewed 

		Date SAP Read



		Marlene Ivester

		CH2M HILL/CAX AM

		(757) 873-1442, x41634

		

		

		



		Anita Dodson

		CH2M HILL/Navy CLEAN Program Chemist and PM

		(757) 671-6218

		

		

		



		Doug Bitterman

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

		(757) 671-6209

		

		

		



		Paul Favara

		CH2M HILL/Program SAP Reviewer

		(352) 384-7067

		

		

		



		Clairette Campbell

		CH2M HILL/Project Chemist (PC)

		(757) 671-6335

		

		

		



		Mark Orman

		CH2M HILL/Health and Safety Manager (HSM)

		(414) 847-0597

		

		

		



		Toby Stewart 

		CH2M HILL/FTL

		(757) 419-0430

		

		

		



		Hillary Ott

		CH2M HILL/Project Data Manager (PDM)

		(703) 376-5165

		

		

		



		Roni Warren

		CH2M HILL/Human Health Risk Assessor

		(814) 364-2454

		

		

		



		Bill Kappleman

		CH2M HILL/ Ecological Risk Assessor

		(703) 376-5152

		

		

		



		Sonya Gordon

		Empirical/Laboratory PM

		(615)  345-1115

		

		

		



		Julie Ellingson

		ALS-Fort Collins/Laboratory PM

		(970) 490-1511

		

		

		



		Ms. Michael Collom

		ALS-Houston/Laboratory PM

		(281) 530-5656

		

		

		



		Jim Madison

		TestAmerica-Burlington/Laboratory PM

		(802) 923-1028

		

		

		



		Herb Kelly

		CH2M HILL/DV

		(352) 384-7100

		

		

		





Signed versions of Worksheet #4 will be kept on file at CH2M HILL along with other project documents.



This page intentionally left blank.



[bookmark: _Toc145834558][bookmark: _Toc145900431][bookmark: _Toc221673267][bookmark: _Toc251054719][bookmark: _Toc326655677][bookmark: _Toc161544727]SAP Worksheet #5—Project Organizational Chart

 (
Regulator and Stakeholder Agencies
Susanne Haug
 - 
USEPA Region 
3
 (
215) 814
–
3394
Wade Smith - VDEQ
 (
804) 698-4125
Contractor 
Activity Quality Manager (AQM
)
Doug Bitterman
 - 
CH2M HILL
(757) 671-6209
Navy CLEAN Program Chemist
 
Anita Dodson
 - 
CH2M HILL 
(757
)
 671- 6218
SAP Reviewer
Paul Favara
 - 
CH2M HILL 
(
352) 384-7067
Senior Technical Consultant (STC)
Doug Bitterman
 - 
CH2M HILL
(757) 671-6209
Health & Safety Manager (HSM)
Mark Orman - CH2M HILL
(414) 847-0597
Lead Organization
Navy 
Technical Representative
/
Remedial Project Manager (
NTR/
RPM)
Scott Park
 - NAVFAC Mid-Atlantic 
(757) 341-0481
Project Manager
 (PM)
Anita Dodson
 - 
CH2M HILL 
(757
)
 671- 6218
Field Team Leader (FTL)
Toby Stewart - CH2M HILL
(757) 419-0430
 
Line of Communication
 Line of Authority
Sub-contracted 
Laboratory
Empirical Laboratories
Sonya Gordon – (615) 345-1115
Third Tier Laboratories
ALS-Fort Collins
Julie Ellingson – (970) 490-1511
ALS-Houston
Ms. Michael Collom – (281) 530-5656
TestAmerica-Burlington
Jim Madison – (802) 923-1028
Data Validator
Herb Kelly – CH2M HILL
(352) 384-7100
Project Chemist
 (PC)
Clairette Campbell - 
CH2M HILL 
(
757) 671-6335
 
Project Data Manager (PDM)
Hillary Ott - 
CH2M HILL 
(
703) 376-5165
Utility Locator
To Be Determined (
TB
D)
Investigation-derived Waste (IDW)
TBD
Activity Manager (AM)
Marlene Ivester - CH2M HILL
(757
) 873-1442 x41634
Lead Orga
n
ization Chemist/Quality Assurance Officer (QAO)
Jan Nielsen
 - 
NAVFAC Atlantic
(757) 322-8339
)[image: ][image: ]
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The communication pathways for the SAP are shown below.

		Communication Drivers

		Responsible Affiliation

		Name

		Phone Number and/or e-mail

		Procedure



		Communication with Navy (lead agency) 

		Navy RPM 

		Scott Park 

		(757) 341-0481

		Primary point of contact (POC) for Navy; communicates directly with VDEQ and USEPA as needed. Can delegate communication to other internal or external points of contact.



		Communication with VDEQ

		VDEQ RPM 

		Wade Smith

		(804) 698-4125

		Primary POC for VDEQ; communicates directly with the Navy and USEPA as needed. Can delegate communication to other internal or external POCs as needed.



		Communication with USEPA

		USEPA RPM 

		John BurchetteSusanne Haug

		(215) 814-33783394

		Primary POC for USEPA; communicates directly with the Navy and VDEQ as needed. Can delegate communication to other internal or external POCs as needed.



		Navy Quality Assurance (QA)/Quality Control (QC) input

		Navy Chemist

		Jan Nielsen

		(757) 322-8339

		Provides review comments to Navy contractor on Pre-draft SAP via e-mail through Navy RPM. Provides overall Navy guidance via direct communication with Navy contractor chemist, as warranted.



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

		CH2M HILL CAX AM

		Marlene Ivester

		(757) 873-1442, x41634

		All information and materials about the project will be forwarded to the Partnering Team by the AM. The AM oversees all CAX projects and will receive project status reports from the PM. If field changes occur during construction activities, the AM will work with the Navy RPM to communicate the field changes to the Partnering Team via email and/or phone within 24 hours. All data will be communicated to the Partnering Team via email and meetings.







		

SAP Worksheet #6—Communication Pathways (continued)



		Communication Drivers

		Responsible Affiliation

		Name

		Phone Number and/or e-mail

		Procedure



		Communicates with AM and AQM. Manages all project phases

		CH2M HILL Deputy AM

		Stephanie Sawyer

		(757) 671-6273

		Primary POC for stakeholder agency managers; can delegate agency communication to other contract staff, as appropriate. Issues are to be reported to the Navy RPM immediately and followed up in writing within 2 business days. Primary modes of communication are phone, email, letter, document submittal; timing dependent on nature of communication and pre-defined schedules, as applicable and as requested by stakeholder agencies; communicates directly with Navy RPM as needed. Issues related to the Navy RPM will be followed up in writing within 2 business days.



		Communication to/from Navy contractor (e.g., submission of SAP for review; receipt of regulatory comments, updates on project progress, communication of stakeholder expectations, etc.)Manages all Project Technical Support and acts as backup for PM

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

		Doug Bitterman

		(757) 671-6209

		Team members will contact the STC regarding questions/issues encountered in the field, input on data interpretation, etc., as needed. The STC will have 24 hours to respond to technical field questions as necessary. Responses will be communicated to the PM via email or phone. In addition, the STC/AQM will review data and deliverables as necessary prior to Cheatham Annex (CAX) Partnering Team discussion or distribution.



		Health and safety (H&S) expectations and procedures

		CH2M HILL Health and Safety Officer (HSO)

		Mark Orman

		(414) 847-0597

(414) 712-4138 (cell)

		Review of Health and Safety Plan (HSP). Direct communication (via e-mail, telephone, hardcopy, or in person, will be notified within 24 hours of incident) to/from Navy contractor project staff to ensure implementation of appropriate H&S procedures.



		Implementation of sampling activities; SAP changes in the field; field corrective actions (CAs); daily field progress reports.

		CH2M HILL FTL

		Toby Stewart

		(757) 419-0430

		Documentation of deviations from Work Plan made in field logbooks and rationale for deviations, made within 24 hours of deviation; assistance in material procurement and delivery; injection oversight and implementation; deviations made only with approval from contractor PM and/or environmental manager. See Worksheet #32 Assessment Findings and CA Responses and Worksheet #32-1 CA Form. FTL will e-mail or fax daily field progress reports to contractor PMs weekly; telephone communication with PMs on as-needed basis. 



		Ensure staff H&S in the field

		CH2M HILL Site Safety Coordinator (SSC)

		Toby Stewart

		(757) 419-0430

		Daily safety tailgates; daily observations; real-time discussions of observations and changes to be implemented with field staff.



		Stop Work Order

		CH2M HILL field team, SSC,  FTL, or AM

		Toby Stewart

Marlene Ivester

		(757) 419-0430

(757) 873-1442, x41634

		Any field member can immediately stop work if an unsafe condition which is immediately threatening to human health is observed. The field staff, FTL, or SSC, should notify the CH2M HILL PM and AM immediately along with the Navy RPM. Ultimately, the FTL, PM, and AM can stop work for a period of time. NAVFAC Mid-Atlantic can stop work at any time.



		Data tracking from collection through upload to database

		CH2M HILL PDM

		Hillary Ott

		(703) 376-5165

		PDM will track data from sample collection through upload to database, ensuring SAP requirements are met by laboratory and field staff. The CH2M HILL AM and PM are informed within 24 hours to pass on communications to Navy and regulators as required.



		Reporting Laboratory Data Quality Issues

		Empirical

ALS-Fort Collins

ALS-Houston

TestAmerica-Burlington

		Sonya Gordon

Julie Ellingson

Ms. Michael Collom

Jim Madison

		(615) 345-1115

(970) 490-1511

(281) 530-5656

(802) 923-1028

		All QA/QC issues with project field samples will be reported by the laboratory to the EIS and/or PC within 1 business day. The second-tier subcontracted laboratory will report all data quality issues to the primary subcontracted laboratory PM.

Should analytical laboratory issues affect data usability by rendering a significant amount of rejected or unusable data such that the project completeness goal cannot be obtained, the project chemist will notify the project team including the Navy RPM and Navy Quality Assurance Officer (QAO).



		Field and Analytical CAs

		CH2M HILL PC and FTL 

		Clairette Campbell
Toby Stewart

		(757) 671-6335
(757) 419-0430

		The need for CA for field and analytical issues will be determined by the FTL and/or Contractor Chemist.



		Reporting data quality issues

		DV

		Herb Kelly

		(352) 384-7100

		The DV reviews and qualifies analytical data as necessary. The data along with a validation narrative are returned to the EIS within 14 calendar days.



		Technical Support and Reporting

		CH2M HILL Human Health Risk Assessment Lead, CH2M HILL Ecological Risk Assessment Lead

		Roni Warren
Bill Kappleman

		(814) 364-2454
(703) 376-5152

		Risk assessment leads will oversee the preparation of the human health and ecological risk screenings/exposure evaluations.
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		Name

		Title/Role

		Organizational Affiliation

		Responsibilities



		Scott Park

		RPM

		NAVFAC Mid-Atlantic

		Coordinates all environmental activities at CAX.



		Jan Nielson

		Chemist

		NAVFAC Atlantic

		Navy Review of SAP and QA input.



		Marlene Ivester

		AM

		CH2M HILL 

		Responsible for Environmental Restoration Program (ERP) at CAX.



		Doug Bitterman

		AQM, STC, and Technical Support Manager

		

		Provides technical support, senior technical oversight, directs and oversees staff, and provides program level review of the UFP-SAP.



		Paul Favara

		UFP-SAP Reviewer

		

		Provides program level technical review of UFP-SAP.



		Anita Dodson

		Navy CLEAN Program Chemist

		

		Provides guidance during preparation of UFP-SAP. Provides program level review of UFP-SAP.



		Anita Dodson

		PM

		

		Project administration; coordinates staffing; monitors project performance; directs and oversees project staff.



		Clairette Campbell

		PC 

		

		Preparation of chemistry specific UFP-SAP worksheets. Ensure proper data tracking, reporting, and maintaining communication with EIS. Responsible for coordination of laboratory deliverables.



		Toby Stewart

		FTL

		

		Supervises and coordinates all field activities and responsible for overseeing subcontractors.



		Toby Stewart

		SSC

		

		Oversees and ensures safety of onsite personnel; responsible for use and completion of all field work related H&S paperwork.



		Bill Kappleman

		Senior Ecological Risk Assessor

		

		Conducts Ecological Risk Assessments (ERA) to identify possible impacts to ecological receptors.



		Roni Warren

		Senior Human Health Risk Assessor

		

		Conducts Human Health Risk Assessments (HHRA) to identify possible impacts to human receptors.



		Mark Orman

		HSO

		

		Oversees H&S for field activities.



		Hilary Ott

		PDM

		

		Manages sample tracking and data management, coordinates with laboratory and DV.



		Sonya Gordon

		Laboratory PM

		Empirical

		Manages analytical projects from initiation to completion.



		Julie Ellingson

		

		ALS-Fort Collins

		



		Ms. Michael Collom

		

		ALS-Houston

		



		Jim Madison

		

		TestAmerica-Burlington

		



		Herb Kelly

		DV PM

		CH2M HILL

		Responsible for validation of environmental data.



		TBD

		TBD

		Investigation-derived Waste (IDW) Subcontractor

		





Notes: 
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		Project Function

		Specialized Training By Title or Description of Course

		Training Provider
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		Personnel/Groups Receiving Training

		Personnel Titles/ Organizational Affiliation

		Location of Training Records/Certificates



		Boat Operations

		Qualified Small Boat Operator Training

		Internal to CH2M HILL 

		Project-specific

		At least one field crew member

		TBD/CH2M HILL 

		Document in personal HSP File
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		[bookmark: _Ref172621192]Project Name: Penniman Lake SI 

Projected Date(s) of Sampling: Fall 2012

PM: Anita Dodson

		Site Name: Penniman Lake 

Site Location: CAX, Williamsburg, VA



		Date of Session: January 18, 2012

Scoping Session Purpose: Team Consensus on Step 2 of the Site Investigation for Penniman Lake



		Name

		Title

		Affiliation

		Phone #

		E-mail Address



		Krista Parra

		RPM

		Navy

		(757) 341-0395

		Krista.Parra@navy.mil



		Marlene Ivester

		AM 

		CH2M HILL 

		(757) 873-1442, x41634

		Marlene.Ivester@ch2m.com



		Wade Smith

		RPM

		VDEQ

		(804) 698-4125

		wade.smith@deq.virginia.gov



		John Burchette

		RPM

		USEPA Region 3

		(215) 814-3378

		Burchette.John@epamail.epa.gov



		Stephanie Sawyer

		Deputy AM

		CH2M HILL 

		(757) 671-6273

		Stephanie.Sawyer@ch2m.com 



		Anita Dodson

		PM

		CH2M HILL

		(757) 671-6218

		Anita.dodson@ch2m.com







Comments/Decisions: 

PCB Source Investigation:

Anita informed the Team that the evaluation of historic information was on-going; therefore, there will be another scoping session in the near future for additional PCB sample locations (i.e., locations outside drainages, around the base of utility poles, and/or around buildings upgradient of the drainage ways). John noted that John McCloskey (BTAG) had questions about the distribution of the Step 2 proposed samples. He said to have them be more evenly-distributed across the lake – sample locations where we don’t already have data. For example, the proposed locations near Step 1 samples SD45 and 54 should be moved. Anita, John, Wade, and Krista discussed several of the proposed locations, and Anita noted the changes for revisions to proposed sample location figure. Anita asked the Team about filtering the SW during collection. The Team did not agree; therefore, this would not be done. John said John McCloskey mentioned that there should be three samples on the King Creek side. Krista said that the next step after Step 2 can include additional samples in King Creek because moving away from the pipe means leaving Navy property and until the WCSD (Watershed Contaminated Source Document) is done, the Navy does not want to step too far into King Creek; for now, Step 2 will only include the one proposed King Creek sample. 

Non-PCB Constituent Evaluation:

Anita informed the Team that data would be collected during the Step 2 sampling event to identify ecological and human health contaminants of potential concern (COPCs). These samples are proposed now, during Step 2, instead of at a later step in order to expedite data gathering for the project and meet the Navy’s 2016 RIP goal for Penniman Lake. These samples are designated on Figure 1 by yellow triangles. The Team agreed to collect these samples during Step 2. Krista asked why there were no full suite samples in the drainage that had the highest Aroclor 1260 detection and proposed moving some of the sample locations shown in drainages NR-028 and NR‑029 over to this area. Wade and John agreed. Anita noted the changes for revisions to proposed sample location figure.


SAP Worksheet #9a—Project Scoping Session Participants Sheet (continued)

Penniman Lake Surface Water:

Anita went over the proposed surface water sample locations for Step 2. John asked where the TCE was detected. Stephanie said it was detected during the Site 11 Remedial Investigation (RI) at location 11SW32 (at 0.7J µg/kg). Anita asked the Team if they were okay with analyzing the surface water for Aroclor 1260 only and not full PCBs, in addition to full TCL organics and TAL metals. John asked why 1260 was the focus. Anita clarified it is based on results from previous sampling that did analyze for full PCBs and 1260 was the only one carried through as being in concentrations of concern. The Team concurred with the proposed surface water sample locations and parameters.

Penniman Lake Surface and Subsurface Sediment:

Anita discussed the (16) proposed locations to collect surface and subsurface samples (8 of the locations are co-located w/ the surface water locations). Anita clarified that a subsurface sample also will be collected from the Penniman Lake side of the discharge pipe (on the King Creek side, only surface sediment will be collected). The Team concurred with the proposed sediment locations and analytical parameters.

Penniman Lake Fish Tissue:

Anita discussed the proposed fish tissue sampling for Step 2. Anita clarified the PCB analysis for the fish tissue may include more than Aroclor 1260, depending on the sediment sample results. For example, should sediment results yield potential risk for metals, then the tissue samples would also be analyzed for metals. The Team concurred with the proposed fish tissue sampling and analytical parameters, minus any changes that come out of the upcoming technical support conference call to discuss congeners, etc. 

Anita next provided a summary of the proposed samples to be collected during Step 2 and informed the Team that the results of Step 2 will be included in a technical memorandum for Team review. Once all SI data collection is complete (Steps 1, 2, and beyond, if necessary), it is anticipated the data set will be sufficient to prepare an RI report, including human health and ecological risk assessments.

John asked if additional King Creek samples were taken, would that be in a future step. Krista replied yes.

John suggested during a future removal action (say around and within Outfall NR-027), conducting field testing for PCBs to help determine the extent of the removal needed. Anita asked if the field results would determine just presence/absence or be quantitative. John replied quantitative.

Action Items: 

None 

Consensus Decisions: 

The Team agreed to:

The collection of the proposed number, location (minus tweaks during the discussion), and analyte list for the various media samples.

Collect fish tissue and freeze it pending identification of the chemicals of concern (COC) list (could be more than just PCBs). The fish tissue proposal may change following the upcoming technical support conference call. 
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		Project Name: Penniman Lake SI 

Projected Date(s) of Sampling: Fall 2012

PM: Anita Dodson

		Site Name: Penniman Lake 

Site Location: CAX, Williamsburg, VA



		Date of Session: February 12, 2012 (via conference call)

Scoping Session Purpose: Team Consensus on PCB Congener Analysis



		Name

		Title

		Affiliation

		Phone #

		E-mail Address



		Krista Parra

		RPM

		Navy

		(757) 341-0485

		Christopher.R.Murrayparra.krista@navy.mil



		Marlene Ivester

		AM 

		CH2M HILL 

		(757) 873-1442, x41634

		Marlene.Ivester@ch2m.com



		Wade Smith

		RPM

		VDEQ

		(804) 698-4125

		wade.smith@deq.virginia.gov



		John Burchette

		RPM

		USEPA Region 3

		(215) 814-3394

		Haug.Susanneburchette.john@epamail.epa.gov 



		Stephanie Sawyer

		Deputy AM

		CH2M HILL 

		(757) 671-6273

		Stephanie.Sawyer@ch2m.com 



		Anita Dodson

		Consultant

		CH2M HILL

		(727) 588-9481

		Laurel.Boucher@mgtedge.com



		William Kappleman

		Eco RA

		CH2M HILL

		(703) 376-5152

		William.kappleman@ch2m.com



		Roni Warren

		HH RA

		CH2M HILL

		(814) 364-2454

		Roni.warren@ch2m.com



		Jennifer Corrack

		HH RA

		Navy Marine Corps Health Center

		(757) 953-0950

		Jennifer.Corack@med.navy.mil



		Jennifer Wright

		Eco RA

		NAVFAC Atlantic

		(757) 322-8428

		jennifer.h.wright@navy.mil



		Dave Barclift

		Eco RA

		NAVFAC Atlantic

		(215) 897-4913

		david.barclift@navy.mil



		John McClosky

		Eco RA

		USEPA Region 3

		(804) 693-6694 X116

		John_McCloskey@fws.gov



		Dawn Loven

		Toxicologist

		USEPA Region 3

		(215) 814-3320

		ioven.dawn@epa.gov



		Kyle Newman

		Eco RA

		VDEQ

		(804) 698-4452

		kyle.newman@deq.virginia.gov







Comments/Decisions: 

Krista started the discussion and asked VDEQ to state their concern with conducting Aroclor analysis only. Kyle replied congener analysis could help identify the source (fingerprinting) and would give better PCB concentration estimates because PCBs can weather over time, which presents some difficulties with Aroclor analyses. Krista said the source of the PCBs is the Navy and proposed doing Aroclor analysis only and see the results, then decide whether or not to do congener analysis (or analyze for homologues). Kyle felt it would be more costly in the long run to do it that way. 

John Burchette (John B.) asked if only fish tissue was the issue? What about sediment? We currently have Aroclor analysis only for sediment. John B. asked the EPA human health and eco risk assessors if they were comfortable with making decisions on PCBs using Aroclor data only, in particular human health decisions. Dawn replied that dioxin-like congener data would be good to have to conduct risk assessments and analysis; however, the tests are expensive. She recommended analyzing a percentage of samples for dioxin-like congeners. 

Dave commented that if EPA Region 3 is interested in dioxin-like PCBs, then we should focus the study that way, and he agreed with collecting a subset of samples for dioxin-like congener analysis, adding that a subset will work for Penniman Lake. Kyle agreed with Dawn’s recommendation to conduct congener analysis (or subset of congeners) on a percentage of samples. 


SAP Worksheet #9b—Project Scoping Session Participants Sheet (continued)

Krista asked if the Team had decided to conduct an analysis for a subset of the total congeners. Bill mentioned it is important to keep in mind how the data will be used – if we do a subset, how will it look – homologues, congeners, dioxin-like congeners. Dave recommended the 12 dioxin-like PCB congeners. Dawn agreed and said it would be sufficient for human health, along with Aroclor (or total PCB concentration) data. Kyle concurred with the 12 dioxin-like PCB congener proposal as well. However, Kyle wants more data than the dioxin-like PCBs for ecological risk. Dave asked if Kyle meant better data or more data. Kyle replied a better estimate of total PCBs, like with congeners or homologues, to have a more accurate picture of the risk to the receptors up the food chain (birds, mammals, etc.). Krista asked if we are talking dioxin-like PCBs AND homologues or just homologues? Kyle replied both for the ecological tissue samples. Bill pointed out that if dioxin-like congeners and homologues are both sampled, Aroclor analysis would not be needed for these samples. Kyle concurred. Stephanie asked if this would be all of the samples or a subset. Dave said the Navy and CH2M HILL will internally discuss the cost of conducting the 12 dioxin-like PCBs and homologue analyses versus the cost to conduct the full congener list. If the cost is the same or more to conduct both the 12 dioxin-like PCBs and homologue analyses, then the full congener list would be used since this list can be used to calculate total PCBs and includes the dioxin-like congeners. 

Bill asked if we are discussing fish tissue only and if Aroclors only for sediment was okay. John M. said it would be fine for eco risk since the tissue would be measured directly. 

Stephanie asked EPA and VDEQ if they were okay with freezing the tissue samples, then analyzing them later after the analyte list is agreed upon. EPA is fine with freezing the tissue as long as it is okay with lab SOPs. VDEQ agreed. Anita replied it is not uncommon to freeze tissue and analyze later and that there is no official hold time, but most labs consider it to be one year.

In summary, it was agreed that soil, water, and sediment samples would be analyzed for Aroclors only, human health tissue samples would be analyzed for the 12 dioxin-like congeners and Aroclors, and ecological tissue samples would be analyzed for the 12 dioxin-like congeners and homologues (unless the cost to do this was greater than or equal to full congener analysis, in which case the full 209 congeners would be used). This would apply to all samples, not to subsets of tissue samples. Tissue samples can be frozen for up to one year.

For Penniman Lake, eight fish tissue samples are proposed. John M. said he was reluctant to agree to a number for tissue samples because we don’t know what the biota sampling plan is at this time. John M. said if there are abundant frogs at Penniman Lake, we need to consider sampling them, especially up in the coves where frogs may be a more important food source than fish. He said to base sampling on important food sources – sample the abundant food sources. He requested that option be in the SAP and don’t limit the tissue sampling to fish. 

Dave asked about the number of samples – with eight fish tissues being proposed, will this number of samples be reduced by adding frog tissue samples. John M. replied that was a concern, and he would not want to lower the number of fish tissue samples if adding frogs samples because it could result in an inadequate sample set. Jen Wright asked if collecting for frogs in the coves meant small fish collection in the coves would be unnecessary. John M. replied no, that he would want to see both sampled. Kyle agreed and added not to take away samples for one type of tissue in order to stay at a certain sample size. 

John M. added he would want frogs and small fish (whole body) and that the larger fish fillet data (that will be collected for human health) would work to look at risk to eagles, ospreys, etc., species that eat larger fish but do not consume them whole. The fillets might be underestimated more than if we had whole body data, but it could work. Krista asked if frogs are sampled, how many samples are needed – two, three, etc.? Dave said it would depend on the frog species available. Bill replied generally it was five samples for frogs and smaller fish (that is, five samples for each distinct sample group). Depending on the analyte list and volume lab needs, composite samples for small fish and frogs will likely be necessary. Bill also feels composite samples are more representative of what is at the site, even if it is not necessary to meet tissue volume requirements. Dave and John M. agreed. 


SAP Worksheet #9b—Project Scoping Session Participants Sheet (continued)

Spatial aspect is important as well because frogs are fairly localized, meaning they don’t typically roam large distances during most of the year. Krista asked if we need to walk away from this call with a sample count or can it be made in the field? John M. replied the count and assumptions can be put in the SAP, then adjusted based on field conditions. John M. said the number of samples would depend on whether they were composite or not. Krista asked if we had agreed on composites. Dave felt composites would be fine. John agreed as long as the sample is representative. The team agreed that composite samples are preferred for whole-body samples. 

Kyle said to make sure the sample set is robust enough to be able to make decisions. Right now, it is hard to make tissue sampling decisions for Penniman Lake when we don’t have a full conceptual site model. John M. wants frogs and small fish (something that stays local and not one that travels in open water) sampled up the coves where the PCBs are highest. It was pointed out that tissue won’t just be collected from areas with the highest concentrations because tissue should be collected from areas with a range of concentrations so that tissue samples would be representative of higher trophic level intake.

 Bill asked John M. if tadpole collection would be okay because they tend to have more sediment exposure, or if sampling should be targeted at adult frogs. Bill replied it will depend on what is found in the field, that adults may be the preference, but need flexibility in the field. Bill said it was important to have major elements worked out upfront, because changes to the SAP can be a long process. Anita summed up the frog discussion, stating everyone prefers adult frogs over tadpoles. 

Action Items: 

The Navy and CH will internally discuss the cost of conducting the 12 dioxin-like PCBs and homologue analyses versus the cost to conduct the full congener list. (The Navy and CH2M HILL discussed the cost and agreed with conducting the sampling protocol as outlined in the team decision below.)

Consensus Decisions: 

1. Aroclor analysis only for sediment, soil, and water.

1. Human health tissue data (fillets) - Aroclor and 12 dioxin-like PCB analyses.

1. Ecological tissue data (whole body) - 12 dioxin-like PCBs and homologue analyses. No Aroclor data.

1. Freezing tissue to analyze later is fine (within one year).

1. For Penniman Lake:

a. Sample all major ecological food sources present, such as frogs and small fish.

b. It is assumed at this time that large fish from the open lake (for fillets; HHRA and ERA), and frogs and small fish (whole body; for ERA) from coves with high PCB concentrations will be sampled. The type and number of samples will be determined after the biosurvey is conducted. A call may be necessary to agree upon the type and number of samples to collect after the biosurvey is complete. Contingencies will be written into the SAP. 

c. Adult frogs are preferred over tadpoles. 

d. Composite samples are preferred for whole-body samples. 

e. Conduct aroclor (HHRA), 12 dioxin-like PCBs (HHRA and ERA), and homologue (ERA) analyses for all the tissue samples.
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		Project Name: Penniman Lake SI 

Projected Date(s) of Sampling: Fall 2012

PM: Anita Dodson

		Site Name: Penniman Lake 

Site Location: CAX, Williamsburg, VA



		Date of Session: March 21, 2012

Scoping Session Purpose: Team Consensus on Step 2 of the Site Investigation for Penniman Lake



		Name

		Title

		Affiliation

		Phone #

		E-mail Address



		Scott Park (New Navy RPM)

		RPM

		Navy

		(757) 341-0481

		Scott.park@navy.mil



		Doug Bitterman

		AQM 

		CH2M HILL 

		(757) 671-6209

		Doug.bitterman@ch2m.com



		Wade Smith

		RPM

		VDEQ

		(804) 698-4125

		wade.smith@deq.virginia.gov



		John Burchette

		RPM

		USEPA Region 3

		(215) 814-3378

		Burchette.John@epamail.epa.gov



		Stephanie Sawyer

		Deputy AM

		CH2M HILL 

		(757) 671-6273

		Stephanie.Sawyer@ch2m.com 



		Anita Dodson

		PM

		CH2M HILL

		(757) 671-6218

		Anita.dodson@ch2m.com







Comments/Decisions: 

Anita presented the project background, scoping session objectives, potential Aroclor 1260 sources to Penniman Lake, and proposed sampling locations.

Potential Aroclor 1260 sources include historical locations of utility poles with attached transformers, historical pad-mounted transformers, and other unknown sources between Sanda Avenue and Antrim Road leading to the Penniman Lake drainage ditches (through dumping or dust control spraying).

Scott asked if there were any maps that showed where the transformers were located. Anita told him that Krista contacted the CAX public works department and got a map showing the utility poles and transformers. This map also showed which utility poles fed power to each of the buildings. The map was more of a conceptual drawing of what utility poles fed power to which buildings and was not to scale. However, the map had all the utility poles numbered, and the correct utility pole number will be field-verified prior to sample collection. 

John asked how many samples will be collected at each pole. Anita said one sample will be collected from the soil at each pole. There are a total of seven utility poles with transformers located within the northwest finger watershed of Penniman Lake, and soil samples will be collected at all seven locations. Wade asked if the utility pole locations were identified on the map (received from public works) and Anita said they were. However, since the actual pole could not identified with absolute accuracy using aerial photographs included in the presentation, we will match the pole number identification on the public works map and with the pole number as seen in the field. Once the locations are confirmed, they can be added to future figures. Anita reviewed the approximate utility pole locations with the team. Anita asked if EPA or DEQ had any questions. John said he was concerned about collecting only one surface soil sample from below each utility pole. John would rather collect a composite sample instead. Stephanie mentioned that composite samples can’t be used in risk assessments. Doug mentioned that the composite might be able to be used in the risk assessments if they are collected close together. However, no one knew how close the points of a composite sample can be in order to use the sample in the risk assessments. Anita took an action item to discuss this with CH2M HILL’s risk assessors. For the purposes of determining if historical utility poles with transformers are a potential source of Aroclor 1260 in Penniman Lake, the team agreed to collecting a three-point composite sample from 0-6” below ground surface from around the base of each of the seven utility poles for only Aroclor 1260 analysis. 


SAP Worksheet #9c—Project Scoping Session Participants Sheet (continued)

For the samples to be collected near the former pad mounted transformers, Anita proposed 10 surface and subsurface soil samples to be analyzed Aroclor 1260. John asked if sample locations from near the 1918 Drum Storage Area were on the map. Anita pointed out the proposed sampling locations near the 1918 Drum Storage Area subarea of AOC 6. Scott asked for a reminder as to why we’re proposing surface and subsurface soil for these sample locations. Doug said that the pad mounted transformers likely had more potential to leak greater volumes than the transformers on the utility poles; therefore, we didn’t want to miss anything. For the purposes of determining if historical pad-mounted transformers are a potential source of PCB 1260 in Penniman Lake, the team agreed to collect the 10 surface/subsurface samples for Aroclor 1260 analysis only.

In order to address potential spraying, three soil samples (surface/subsurface) were proposed. Samples will be collected from below the asphalt pavement. These areas may have once been gravel. Three additional samples were also proposed near the upstream end of underground drainages in areas that could potentially have received surface runoff during historical activities. In total six surface/subsurface soil samples will be collected for full suite analysis. The team agreed. 

Scott asked why cyanide was being analyzed. After some discussion about cyanide, the team agreed to leave cyanide in for analysis since this is an SI; however, if cyanide is not detected in these samples, future samples may not need to include cyanide analysis.

In order to address potential dumping, Anita and Doug explained that the sample locations were selected from areas where they thought the most likely dumping locations could be. For the areas behind Building 10 and upstream of Step 1 surface soil sample SS03, three surface and subsurface soil samples will be collected for full suite analysis. The team agreed. For the samples in the wooded area behind Building 250, four surface/subsurface soil samples will be collected for full suite analysis. The team agreed. For the samples behind Buildings 132 and 150, three surface/subsurface soil samples will be collected for full suite analysis. The team agreed. John asked if the sampling at this stage was like a screening and if we find something would we go back and sample? Doug said that we hope to use these data to rule out non-sources so we can identify the source of PCBs to Penniman Lake. 

John asked what Site 5 was identified as and if it could be a potential source. Stephanie said it was identified as a photographic chemicals disposal area, therefore, not a likely source of PCB contamination.

Action Items: 

Anita will discuss with CH2M HILL risk assessors how close the points of a composite sample can be in order to use the sample in the risk assessments.  (Confirmed with human health and ecological risk assessors that the proposed three point composite samples can be used for risk assessments).

Consensus Decisions: 

The team agreed to collecting a three-point composite sample from 0-6” below ground surface from the base of the seven utility poles for only Aroclor 1260 analysis. 

The team agreed to collect 10 surface/subsurface samples for Aroclor 1260 analysis only in the vicinity of former pad mounted transformers.

The team agreed that a total of sixteen surface/subsurface soil samples will be collected for full suite analysis to address other potential unknown sources (historic spraying and/or dumping) in the area between Sanda Ave and Antrim Road leading to the drainage channels to Penniman Lake.

The team agreed to leave cyanide in for analysis since this is an SI, however if cyanide is not detected in these samples then future samples may not need to include cyanide analysis.

The team agreed on sampling multiple locations to address potential dumping.
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Introduction

This worksheet provides a summary of the site background and key elements of the conceptual site model (CSM) of Penniman Lake, followed by a narrative description of the problems to be addressed during Step 2 of the SI sampling activities.

The objectives of Step 2 of this SI are to further evaluate and identify potential upland PCB sources, as inferred from the results of Step 1 of the SI, as well as further characterize chemical concentrations in the lake. A biological survey will also be conducted as part of the Step 2 investigation to determine the composition of the aquatic communities present and a human health and ecological screening evaluation will be conducted to assess the level of bioaccumulative constituents in the aquatic community and their impact on human health. Findings from the previous investigations were taken into consideration when developing proposed media, sample locations, and analytical parameters..

Site Background

CAX is located in Williamsburg, Virginia, on the York-James Peninsula (Figure 1). The peninsula trends northwest-southeast and is roughly bordered to the southwest by the James River, to the northeast by the York River, and to the southeast by the confluence of the James River and the Chesapeake Bay. CAX was established in June 1943 as a satellite unit of the Navy Supply Depot to provide bulk storage facilities. Prior to 1943, CAX had been the location of the Penniman Shell Loading Plant, a large powder and shell loading facility operated by DuPont during World War I; it closed in 1918 and was dismantled by the early 1920s. Today the mission of CAX is supplying Atlantic Fleet ships and providing recreational opportunities to military and civilian personnel. 

Penniman Lake is a 48-acre fresh water surface water body located in the southeastern portion of CAX, created in 1943 when a portion of King Creek was dammed; it is not tidally influenced (Figure 2). Numerous drainage channels and stormwater outfalls discharge to the lake. The historical use of the lake is unknown; however, the lake is currently used by the Department of Defense (DoD) for recreational activities. The lake is not open to the general public. Catch-and-release fishing restrictions were implemented for the lake in 2000 following identification of PCBs within lake sediment[footnoteRef:2].  [2:  The restriction was implemented as a conservative measure based on the presence of bioaccumulative constituents; however, no biota sampling was conducted and no human health risk assessment was prepared.  ] 


Investigation History

In January 2001, CAX was placed on the National Priorities List (NPL) that required all subsequent activities for Navy (ER) sites be conducted under CERCLA procedures. 

Previous investigations that helped characterize potential contamination and contaminant sources at Penniman Lake are: Penniman Shell Loading Plant Site Inspection (Weston, 1999), Pond Study (Baker, 2001), Site 11 RI (Baker, 2007), Penniman Lake Step 1 Site Investigation Technical Memorandum (CH2M HILL, 2012) and site visits. Previous sample locations and analytical results are shown in Figure 3. 

1999 Site Inspection, Penniman Shell Loading Plant

The purpose of this SI was to collect samples from remnants of the Penniman Shell Loading Plant Site to determine if contamination existed that could be attributed to the Loading Plant activities. Twenty-nine samples, including waste source, sediment, surface water, and drinking water, were collected as part of the investigation. One surface water and three sediment samples were collected from Penniman Lake as part of this investigation, as shown on Figure 3. The SI concluded that the activities at the Loading Plant had not affected Penniman Lake.



SAP Worksheet #10—Problem Definition (continued)

2000 Pond Study

This investigation included the collection of eight co-located surface water and surface sediment samples from Penniman Lake that were analyzed for Target Compound List (TCL) organics, Target Analyte List (TAL) inorganics, and explosive compounds. The PCB concentrations were observed above both ecological and human health screening values with a maximum concentration of 4,700 micrograms/kilogram (µg/kg) (Aroclor 1260). The highest concentrations of PCBs were observed within one cove in the northwestern portion of the lake (Figure 3). The findings of the report recommended implementing catch-and-release fishing restrictions, conducting further investigations to determine the source of PCBs, and evaluating potential risks to human health and the environment. 

2002 Site 11 Remedial Investigation

Site 11 is located adjacent to the northwestern portion of Penniman Lake. An RI conducted at Site 11 consisted of the collection of 24 surface and subsurface soil, 15 surface and subsurface sediment, 13 surface water, and 8 groundwater samples from within Site 11 and adjacent areas. Samples were analyzed for TCL organics, TAL inorganics, and explosive compounds. 

PCBs were detected in a sediment sample collected from a drainage channel upgradient of Site 11 at a concentration of 7,500 µg/kg (Figure 3). In addition, PCBs were detected in the Penniman Lake sediment, with a maximum concentration of 15,000 µg/kg in the northwestern cove of the lake.  However, the RI concluded that Site 11 was not a potential source of the PCB contamination to Penniman Lake.  

Based on the results of the RI, additional sampling was recommended from within the drainage channel upgradient of Outfall NR-029 and the northwest cove of Penniman Lake to determine the extent of PCB contamination and identify the source(s). Soil and sediment sampling was recommended within these drainage features as well as surface water, where present. 

June 2008 Site Visit

On June 10, 2008, CH2M HILL personnel conducted a site visit to identify upgradient areas that drain to the northwest cove of Penniman Lake and to Outfalls NR-026 through NR-029 (Figure 3) in order to help evaluate potential PCB source areas. The following provides a summary of the drainage patterns identified during the site visit.

Surface water runoff enters the northwest cove of Penniman Lake from the heavily wooded slopes along this portion of the lake, as well as through Outfalls NR-026 and -027. Stormwater runoff originating from areas south of Building 10 is collected in drop inlets on the north and south sides of Sanda Avenue, and is channeled to Outfall NR-026. Outfall NR‑026 discharges to the northwest cove of Penniman Lake via a drainage ditch. A creek upgradient of Outfall NR-027, north of Antrim Road, channels stormwater runoff from areas south of Building 250. Outfall NR-027 discharges to the northwest cove of Penniman Lake via a drainage ditch. Outfall NR-028 conveys stormwater runoff to Penniman Lake from an intermittent drainage channel that originates south of Building 132 north of Antrim Road. Outfall NR‑029 conveys stormwater runoff from two intermittent drainage channels that originate north of Antrim Road; one flows east, parallel to Antrim road, and the other flows southeast, perpendicular to Antrim Road. 

2008 AOC 6 Site Investigation

In October 2008, two co-located surface water (SW01 and SW02) and sediment (SD/SSD01 and SD/SSD02) samples were collected from Penniman Lake in support of an SI at AOC 6. Surface water and sediment samples were analyzed for SVOCs, total and dissolved metals including cyanide, and explosives. In addition, surface water samples were analyzed for hardness, and sediment samples were analyzed for AVS/SEM, TOC, pH and grain size. Based on historic sample results and known site activities, PCBs were not analyzed as part of this investigation.


SAP Worksheet #10—Problem Definition (continued)

Total thallium exceeded the human health screening value (0.37 µg/L) in one surface water sample, and one inorganic, barium (total and dissolved), exceeded the ecological screening value of 4 µg/L in both surface water samples. Total barium was detected in SW01 at a concentration of 19.6J µg/L and in SW02 at a concentration of 19.8J µg/L. Dissolved barium was detected in SW01 at a concentration of 17.8J µg/L and in SW02 at a concentration of 15.9J µg/L.

One SVOC, 2,6-dinitrotoluene, exceeded the Equilibrium Partitioning (EqP) value of 187 µg/kg in one subsurface sediment sample at a concentration of 260 µg/kg; however, since the mean hazard quotient (HQ) for 2,6-dinitrotoluene was less than one, this constituent was not identified as a refined COPC during the ecological risk screening.

Two inorganics (arsenic and chromium) exceeded at least one screening criterion in the collected surface and subsurface sediment samples. Arsenic was detected at a maximum concentration of 12.1J mg/kg in surface sediment sample SD01. This concentration exceeded the adjusted residential risk screening level (RSL) of 3.9 mg/kg and the ecological screening value of 9.79 mg/kg. Chromium was detected at a maximum concentration of 7.6J mg/kg in subsurface sediment sample SSD02. This concentration exceeded the adjusted residential RSL of 2.9 mg/kg.

No potential human health or ecological risks were identified in the Penniman Lake surface water and sediment samples. However, due to the potential risks associated with exposure to SVOCs, explosives, and inorganics, any future Penniman Lake samples will include inorganic and explosive analyses, as appropriate and agreed to by the Partnering Team.

2011 Penniman Lake Site Investigation, Step 1

In August 2011, Step 1 of a Site Investigation was conducted to identify or eliminate potential PCB migration pathways into Penniman Lake. Surface soil [0-6 inches below ground surface (bgs)] and surface sediment [0‑4 inches below sediment surface (bss)] samples were collected and analyzed for PCBs. The results indicated that PCBs were distributed throughout Penniman Lake, but the highest concentrations were found in the northwest cove area, near stormwater outfalls and drainage channels.  The only PCB detected was 1260. The highest concentrations Aroclor 1260 were detected in upstream surface soil samples. In order to continue the investigation to locate potential sources for the PCBs detected in surface soil and sediment, four upland areas upstream of Penniman Lake were recommended for Step 2 investigation activities.  The four areas were:

Upstream of previous soil sample SS02 and running along the grassy storm water drainage channel into Penniman Lake

Upstream of previous soil sample SS09 and running along the intermittent creek and underground storm water pipe that runs into Penniman Lake

Upstream of previous soil sample SS12 and running along the underground storm water pipe and intermittent creek that runs into Penniman Lake

Upstream of previous sediment sample SD60 in the northeastern finger of Penniman Lake.

[bookmark: HSDocGen_SiteDesc_1]Release History

The source(s) of the PCBs found within Penniman Lake is unknown. Several drainage outfalls discharge to the lake and will be investigated during this SI. 

Conceptual Site Model 

Figure 4 presents the CSM for Penniman Lake. 




SAP Worksheet #10—Problem Definition (continued)

Physical Characteristics

The area surrounding Penniman Lake is generally forested and slopes towards the lake. The topography ranges from above 35 feet above mean sea level (amsl) to less than 10 feet amsl. The direction of surface water flow in the lake is unknown, but likely flows to the south towards the dam. Surface water flow may also be influenced by the wind. The Yorktown-Eastover aquifer extends across all of CAX and underlies Penniman Lake; it ranges from 60 to 100 feet thick. Transmissivity of the aquifer ranges from 0.5 to 40 square feet per day (ft2/day), with groundwater flow from west-to-east. The depth to groundwater in the Yorktown-Eastover aquifer is likely shallow due to its proximity to the York River; this aquifer likely discharges to the lake. 

Potential Contaminant Sources and Transport Pathways

Potential PCB sources include PCB-containing oils that may have been discharged into or near drainage ditches and then flowed through outfalls into the lake. Additionally, contaminated surface soil may have been transported to drainage ditches by surface runoff. Since PCBs tend to bind to soil, they are not expected to migrate downward to groundwater. Other potential migration pathways from the terrestrial areas into the lake, such as by wind dispersion, are not expected to be significant because the area is heavily vegetated. 

Receptors

Potential human receptors exposed to surface water and sediment at Penniman Lake are:

Adult recreational user

Child recreational user

Current on-base workers 

Future construction workers

Recreational users and workers may be exposed to surface water and sediment in Penniman Lake through incidental ingestion and dermal contact.  Additionally, recreational users may ingest fish caught in Penniman Lake. It is noted that catch-and-release fishing restrictions are in place for Penniman Lake; however, there is no way to guarantee that all of the fish caught are released, and the most conservative approach is to assume that there is a potential for some fish ingestion.

Recreational users and workers may also be exposed to contaminants in surface water and sediment in ditches that drain to Penniman Lake through incidental ingestion and dermal contact.

Potential ecological receptors exposed to surface water and sediment at Penniman Lake are:

Aquatic/Wetland Plants

Birds

Mammals

Reptiles

Amphibians

Benthic/Aquatic Invertebrates

Fish

Aquatic and wetland plants may be exposed to PCBs and other constituents through direct contact with surface water and sediment or through root uptake from the sediment. Fish, amphibians, reptiles and benthic/aquatic invertebrates may be exposed through direct contact with surface water and sediment. Food web exposures, for birds, mammals, reptiles, and amphibians, include ingestion of aquatic/wetland plants, fish, and/or benthic/aquatic invertebrates. 


SAP Worksheet #10—Problem Definition (continued)

Problem Statement and Objectives

The problem statement/definition was identified as “PCBs and other constituents have been detected in Penniman Lake in exceedance of the human health and ecological screening criteria. The source(s) of PCBs and other constituents in the lake is unknown.”

The CAX Partnering Team agreed that an SI was necessary to determine the potential source(s) of contamination in Penniman Lake. The SI is being completed in a series of steps.  Step 1 is complete.  The objectives of Step 2 of the SI are to:

Identify the Aroclor 1260 source area(s) to Penniman Lake by collecting surface and subsurface soil samples from potential source areas identified during Step 1 and review historical documents to determine if any information on past activities in the areas upstream of the northwest area of Penniman Lake could identify potential PCB source mechanisms. Samples will also be used to further characterize the contamination within the lake and evaluate the associated potential human health and ecological risks.

Collect additional surface water and sediment samples from Penniman Lake to further characterize the contamination within the lake and evaluate the associated potential human health and ecological risks.

Collect tissue samples from Penniman Lake to assess bioaccumulative constituent concentrations in fish and/or frog tissue within the lake and evaluate the potential human health and ecological risks associated with these concentrations. A biological survey of aquatic receptors will be conducted to determine the presence and type of aquatic communities (fish, amphibians, invertebrates) that exists within the lake. Following this determination, tissue samples, of the most appropriate species representative of human and ecological exposures, will be collected for human health and ecological risk screening evaluation.  In addition, background (reference) tissue samples will be collected in conjunction with other environmental restoration (ER) site investigations at CAX (i.e., Site 4 and Youth Pond) and the relevant data will be used for the Penniman Lake evaluation. The specific number and type of reference tissue samples that will be collected and used for the Penniman lake evaluation will depend upon the results of the biological survey since reference tissue samples will be collected to as closely match the type of tissue samples that will be collected in Penniman Lake (e.g., type of organism, species, etc.). As discussed by the team (see Worksheet 9B), there will be a team call following the biological survey to discuss the type and quantity of tissue to be collected.

Characterizing potential contamination within sediment of Penniman Lake is challenging due to the large size of the lake and the numerous drainage channels and outfalls (14) that discharge to the lake. A review of available historical records and information on building usage did not yield significant additional information regarding the use of PCBs at the base, and existing data are not sufficient to support the identification of a specific source of PCBs to the lake.  

Environmental Questions to be answered by the Site Inspection

To achieve the objectives stated above, the following environmental questions will be answered via implementation of this SAP Addendum:

What is/are the potential source(s) of PCBs and other contaminants to Penniman Lake?

Additional surface soil and sediment samples will be collected as part of Step 2 to evaluate potential source areas of PCBs and other contaminants in the lake. Areas considered to be potential source(s) of PCBs by the CAX Partnering Team, based on the results of Steps 1 and 2 as well as data previously collected, will be further evaluated in Step 3 of the SI, if necessary. An addendum to this SAP will be prepared, if a Step 3 investigation is necessary. 




SAP Worksheet #10—Problem Definition (continued)

What are the potential migration pathways to Penniman Lake (i.e., has a release of PCBs and other contaminants occurred through the stormwater drainage channel network)?

Surface and subsurface soil, as well as  surface and subsurface sediment samples will be collected during Step 2 of the SI in the four areas identified in Step 1 and which appear to be along potential migration pathways to Penniman Lake (upstream of Step 1 soil samples SS02, SS09 and SS12 and sediment sample SD60). Samples will be collected from these four areas, from the drainage channels which receive stormwater runoff from these areas, and from entry and discharge points of outfalls. Soil and sediment samples collected will be analyzed for VOCs, SVOCs, pesticides, Aroclor 1260, explosives, and TAL metals to characterize contamination along potential migration pathways to the lake.  Additionally, surface soil and surface sediment will be analyzed for grain size, TOC, and pH; surface sediment will also be analyzed for AVS/SEM, while subsurface soil and subsurface sediment will be analyzed for TOC and pH.  An addendum to this SAP will be prepared if additional samples are deemed warranted in Step 3 of the SI, based on the sample results from Step 2. 

Potential migration to groundwater may be considered during a future step of the investigation once the Aroclor 1260 source area/s have been identified.

What are the current concentrations and spatial distribution of non PCB contaminants in Penniman Lake?

To further refine the concentrations and distribution of potential non PCB contaminants within the lake, surface water as well as surface and subsurface sediment samples will be collected at locations within the lake selected by the CAX Partnering Team during the scoping sessions. Sample locations were selected to provide sufficient spatial coverage of the lake which included sampling in the open water portion of the lake, within the coves and along potential discharge areas to the lake. 

Surface water samples will be analyzed for VOCs, SVOCs, pesticides, explosives, total and dissolved TAL metals, and hardness.

Surface and subsurface sediment samples will be analyzed for VOCs, SVOCs, pesticides, explosives, TAL metals, cyanide, TOC, pH, and hardness.  Surface sediment will also be analyzed for grain size and AVS/SEM.

In addition, all surface water and sediment samples will analyzed for Aroclor 1260 since it has been identified as the PCB of potential concern.

Pending the analytical results of the above  media the analyte list for frog and fish tissue samples may be further refined.  Fish and frog tissue samples may be frozen until the analyte list has been defined.

Once the source(s) of PCB contamination to Penniman Lake is identified and contamination in various media is confirmed, what is appropriate next step? 

This determination will be made based on an evaluation (human health and ecological risk screen) of the analytical data in accordance with the decision trees presented in Figures 5a and 5b. Results of Step 2 of the investigation will be reported in a Technical Memorandum, and following completion of all the steps, results of the entire SI and proposed future actions will be presented in an SI Report. 
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Who will use the data?

The data will be used by the Navy, USEPA, and VDEQ to determine if the project objectives have been met and if further investigation is warranted. 

What are the Project Action Limits? (Detailed in Worksheet #15) 

The Project Action Limits (PALs) will consist of the human health and ecological screening values presented below. A quantitative human health and ecological screen of the collected data (for all applicable media/complete exposure pathways as determined by the conceptual site model) will be conducted as part of the Step 2 TM (including ecological food web modeling). A full quantitative (baseline) human health and ecological risk assessment will take place in a later step of the investigation based on the results of the current proposed sampling activities.  

The detected surface and subsurface soil, surface water, surface and subsurface sediment, and tissue data will be compared to the following PALs to identify COPCs:

1. Surface and Subsurface Soil: USEPA Adjusted Residential Soil RSLs (adjusted meaning that RSLs based on non-carcinogenic effects are divided by 10 to account for exposure to more than one constituent that effects the same target organ; RSLs based on carcinogenic endpoints are not adjusted)and literature-based ecological screening values for plants and soil invertebrates (Appendix E).  (adjusted meaning that RSLs based on non-carcinogenic effects are divided by 10 to account for exposure to more than one constituent that effects the same target organ; RSLs based on carcinogenic endpoints are not adjusted).  The COPC concentrations for soil will also be compared to the background 95 percent upper tolerance limits (UTLs) for CAX (CH2M HILL, 2011), where available and applicable, to determine if the detected concentrations are consistent with the base background concentrations.  If the COC concentrations exceed the background 95 percent UTLs, further evaluation will be conducted to consider whether the COC concentrations are consistent with background conditions or if they represent a release such that further action is warranted.

If the COPC concentrations exceed the background 95 percent UTL, maximum base background concentrations will be used as part of further evaluation to determine if the COPC concentrations may be attributed to a releaseSurface and Subsurface Sediment: USEPA Adjusted Residential Soil RSLs multiplied by 10 to adjust soil RSLs for sediment exposure and literature-based freshwater ecological screening values (Appendix E).  Concentrations in lake sediment samples will also be compared with reference sediment concentrations.

Surface Water: USEPA Adjusted Tap Water RSLs multiplied by 10 and literature-based freshwater ecological screening values (Appendix E).   Concentrations in lake surface water samples will also be compared with reference surface water concentrations.

Tissue: Tissue RSLs (human health) will be calculated using the RSL calculator tool and applied to fillet fish tissue samples. The PALs provided in this SAP for whole-body tissue (ecological fish and from samples) are targets for the laboratory to meet and are based upon back-calculated food web model values (HQ of 1 less than 1 and the most conservative bird and mammal receptors); tissue PALs also consider literature-based tissue residue screening values for fish.  These latter values will be compared with the resulting whole-body tissue data. Site concentrations for tissue will also be compared with concentrations from reference areas. As part of the ecological screening, food web modeling will be conducted using the whole-body fish and frog tissue data, and the results will included in the technical memorandum submitted for this sampling event. 

If COPCs are identified, results will be presented to the CAX Partnering Team in a technical memorandum and further action will be considered based on the nature of constituent concentrations exceeding screening values and background UTLs or reference concentrations. 

PALs will be compared to laboratory-specific reporting limits in the Reference Limits and Evaluation Tables (Worksheet #15). Grain size, pH, AVS/SEM, and TOC have no associated screening values; these parameters will be analyzed to assess the bioavailability of PCBs and other non-polar organic constituents and/or metals, and to evaluate habitat conditions.


SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process Statements (continued)

For what will the data be used? 

[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Data will be used to answer the environmental questions discussed at the end of Worksheet #10. Proposed samples are identified on Figure 3. 

What types of data are needed (matrix, target analytes, analytical groups, field screening, onsite analytical or offsite laboratory techniques, sampling techniques)? 

The types of data and analysis needed were determined based on previous investigations and contaminant detections:  

Forty two surface (0-6”bgs) and forty two subsurface (6-24”bgs) soil samples will be collected using a stainless steel hand auger and shipped to an offsite laboratory (Empirical, TestAmerica-Burlington) for analysis of VOC, SVOCs, pesticides, Aroclor 1260, explosives, TAL metals plus cyanide, TOC, pH and sieve grain size (surface only).   Sixteen surface and sixteen subsurface soil samples will be collected from the drainage channels leading to Penniman Lake.  Sixteen surface and sixteen subsurface soil samples will be collected from the four upstream potential source areas identified during Step 1 of the SI (upstream of Step 1 soil samples SS02, SS09 and SS12 and sediment sample SD60) where historic spraying or dumping may have occurred. Ten surface and ten subsurface soil samples in the vicinity of the former pad-mounted transformers will be collected and analyzed for Aroclor 1260 only: these samples will be collected as three- point composite samples within a ten-foot radius of these areas.

Seven additional surface soil samples will be collected as three- point composite samples around the base of utility pole-mounted transformers and also analyzed for Aroclor 1260 only; these composite samples will be homogenized in a stainless steel bowl and prior to placing into sample jars.  

Twenty one surface (0-4”bgs) and twenty one subsurface (4-8” bgs) sediment samples will be collected using a stainless steel Ponar (or similar) dredge or sediment corer and shipped to an offsite laboratory (Empirical, TestAmerica-Burlington) for analysis of VOCs, SVOCs, pesticides, Aroclor 1260, explosives, TAL metals plus cyanide, pH, TOC, sieve grain size (surface only) and AVS/SEM (surface only). An additional surface sediment sample will be collected from along the King Creek side of the dam, near the overflow pipe from Penniman Lake to King Creek(for a total of 22 surface sediment samples).

Eight surface water samples (co-located with sediment samples) will be collected using a decontaminated collection sampler, such as an unpreserved laboratory jar, from just below the water surface.  The surface water collected will then be decanted into the sample containers and shipped to an offsite laboratory (Empirical) for analysis of VOCs, SVOCs, pesticides, Aroclor 1260, explosives and TAL metals (total and dissolved). Hardness will also be measured as a physical parameter.   Water quality parameters (pH, dissolved oxygen, temperature, conductivity, salinity, ORP, and turbidity) will be measured at all locations with sufficient water. Water depth will be measured and flow rate (if applicable) estimated. If the water depth exceeds 3 feet, water quality measurements will be taken at the top and bottom of the water column. If the water depth exceeds 10 feet, these parameters will be measured at the top, middle, and bottom of the water column.

A biological survey of aquatic receptors will be conducted to determine the presence and type of aquatic communities (fish, amphibians, invertebrates) that exists within the lake. Following this determination, tissue samples of the most appropriate species for human and ecological exposures will be collected for human health and ecological exposure evaluations.  In addition, background (reference) tissue samples will be collected from the same reference area (anticipated to be Cheatham Pond) as part of other ER site investigations at CAX (i.e., Site 4 and Youth Pond) and used for the Penniman Lake assessment. 

SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process Statements (continued)

Up to twenty tissue samples, up to 10 fish and up to 10 frogs, will be collected using a combination of electro-shocking techniques, seines, or traps, depending upon the site conditions (e.g., water depth)and shipped to an offsite laboratory (ALS-Fort Collins) for analysis. Tissue samples will include ecological (5 whole-body fish composite samples and up to 10 frog whole-body composites) and human health (5 fish fillet samples). The ecological tissue samples will be analyzed for select PCB congeners to include the 12 dioxin-like congeners and PCB homologues. The human health tissue samples will be filleted and analyzed for Aroclor 1260 and select PCB congeners to include the 12 dioxin-like congeners. Percent lipids and percent moisture will also be analyzed. It should be noted that collected tissue samples may be frozen and the analyte list further refined based on detections in other media prior to analysis. All tissue samples collected will be externally examined for abnormalities, and species, length, and weight will be measured. The species and final number of samples will be determined from the results of the biological survey. 

How “good” do the data need to be in order to support the environmental decision? 

The data will be of the quantity and quality necessary to provide technically sound and defensible assessments of possible sources of PCBs and the associated potential risks. In order to ensure quality analytical data, the laboratories have obtained accreditation from the DoD Environmental Laboratory Accreditation Program (ELAP) for definitive data analytical methods. See Worksheet #31 for more information. 

The laboratories will follow the Measurement Performance Criteria (MPC) in Worksheet #12 for field QC samples and Worksheet #28 for laboratory QC samples. These MPC are consistent with the DoD Quality Systems Manual (QSM) Version 4.1 as applicable and laboratory in-house limits where the QSM does not apply.

Data will be validated by a DV using the procedure described in Worksheet #36. A full Level IV equivalent data package and quality control sampling are required for these data. A Level IV equivalent data packages includes a case narrative, all field sample results, quality control forms, and raw data. Quality control sample requirements are detailed in Worksheet #20. A data usability study will be conducted by the project team following data validation. This process is outlined in Worksheet # 37.

How much data should be collected (number of samples for each analytical group, matrix, and concentration)? 

Enough data will be collected to meet the objectives of the SI. Data to be collected are:

Forty two surface (0-6”bgs) and forty two subsurface (6-24”bgs) soil samples and 7 additional composite surface soil samples will be collected as outlined in Worksheet #17. Proposed sample locations are shown on Figure 3.  Soil samples will be analyzed for VOCs, SVOCs, pesticides, Aroclor 1260, explosives and TAL metals plus cyanide, with the exception of 10 surface and subsurface soil samples and the 7 composite surface soil samples, which will be analyzed for Aroclor 1260 only. Sieve grain size (surface soil samples only), TOC, and pH, will also be measured as physical parameters.

Seven additional surface soil samples will be collected as three- point composite samples around the base of utility pole-mounted transformers and also analyzed for Aroclor 1260 only; these composite samples will be homogenized in a stainless steel bowl and prior to placing into sample jars.




SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process Statements (continued)

Twenty two surface (0-4”bss) and twenty one subsurface (4-8” bss) sediment samples will be collected, as outlined in Worksheet #17. It should be noted that one of the surface sediment samples will be collected from along the King Creek side of the dam, near the overflow pipe from Penniman Lake to King Creek.  Proposed sample locations are shown on Figure 3. Sediment samples will be analyzed for VOCs, SVOCs, pesticides, Aroclor 1260, explosives, TAL metals, pH, TOC, sieve grain size (surface sediment samples only),  and AVS/SEM (surface sediment samples only).

Eight surface water samples (co-located with sediment samples) will be collected as outlined in Worksheet #17. Proposed sample locations are shown on Figure 3.  Surface water samples will be analyzed for VOCs, SVOCs, pesticides, Aroclor 1260, explosives and TAL metals (total and dissolved). Hardness will also be measured as a physical parameter. 

Up to 20 tissue samples, 10 fish (5 whole-body and 5 fillet) and up to 10 frogs, will be collected as outlined in Worksheet #17.   The ecological (whole-body) tissue samples will be analyzed for select PCB congener analysis to include the 12 dioxin-like congeners and PCB homologues. The human health tissue samples will be filleted and analyzed for Aroclor 1260, and select PCB congener analysis to include the 12 dioxin-like congeners. Percent lipids and percent moisture will also be analyzed. Tissue samples may be frozen, pending receipt of analytical results for all other media. Based on these analytical results, the analyte list for tissue samples maybe further refined. All tissue samples collected will be externally examined for abnormalities, and species, length, and weight will be measured. 

Where, when, and how should the data be collected/generated? 

Proposed sample locations are shown on Figure 3. Sample locations will be field-verified (and may be field-adjusted based on conditions encountered), marked with a stake (if possible), and coordinates documented with a global positioning system (GPS) unit. Descriptions of the soil or sediment collected will also be recorded in a field log book.

Samples supporting Step 2 of this SI will be collected during one field mobilization event. The field event, including the biological survey, will be done in conjunction with investigation activities at Site 4 and Youth Pond to include a reference site for the biological survey and tissue sampling. This field mobilization is expected to occur in Fall 2012. Step 2 sampling will be conducted based on results of Step 1 and previous investigations of the northwest portion of Penniman Lake, including the surface soil sampling and evaluation of potential upland PCB sources along the northwest finger of the lake. (Worksheet #16). 

Data will be collected and generated in accordance with the procedures outlined in this UFP-SAP and as presented in the standard operating procedures (SOPs) in Appendix B.

Who will collect and generate the data? How will the data be reported? 

[bookmark: OLE_LINK5][bookmark: OLE_LINK6]CH2M HILL field staff will collect the samples according to procedures presented in Worksheet #21 and Appendix B of this SAP. 

Laboratory analysis for all soil, sediment or surface water media will be performed by Empirical, with the exception of grain size analysis, which will be performed by TestAmerica-Burlington. Laboratory analysis for tissue samples will be performed by ALS-Fort Collins and ALS-Houston.   

The data report will include a Contract Laboratory Program (CLP) Level IV- equivalent package. This will include a Supplemental Naval Installation Restoration Information Solution (NIRIS) Electronic Data Deliverable (SNEDD) in Microsoft Excel format and a hardcopy of the raw data.




SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process Statements (continued)

Results of Step 2 will be documented in a Technical Memorandum, and following completion of all steps of the SI, results will be presented in a forthcoming report.

See Appendix C for the Navy CLEAN Data Management Plan.

How will the data be archived? 

Data will be archived according to procedures dictated via the Navy CLEAN program/contract and will be uploaded to the NIRIS data base. At the end of the project, archived data will be returned to the Navy. 

List the PQOs in the form of if/then qualitative and quantitative statements

The decision framework to determine whether additional sampling is necessary is shown in the decision tree presented in Figures 5a and 5b. 
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		Matrix: Surface Sediment, Subsurface Sediment, Surface Soil, Subsurface Soil, Surface Water



		Analytical Group: VOCs



		Concentration Level: Medium



		QC Sample

		Analytical Group

		Frequency

		Data Quality Indicators 

		Measurement Performance Criteria



		Field Duplicate1

		VOCs

		1 per 10 field samples of similar matrix

		Precision

		Relative Percent Difference (RPD) ≤ 30%



		Equipment Blank

		

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

		Bias / Contamination

		No target analytes detected > 1/2 LOQ



		Trip Blank

		

		1 per cooler to the laboratory containing VOC samples

		Bias / Contamination

		No target analytes detected > 1/2 LOQ



		Cooler Temperature Indicator

		

		1 per cooler to the laboratory

		Representativeness

		Temperature ≤  6 °C



		Notes:

		

		

		

		



		1 Field QA/QC will be collected separately for each matrix. 








[bookmark: _Toc326655687]SAP Worksheet #12-2—Measurement Performance Criteria Table for Field QC Samples

		Matrix: Surface Sediment, Subsurface Sediment, Surface Soil, Subsurface Soil, Surface Water



		Analytical Group: SVOCs, Pesticides, Aroclor 1260



		Concentration Level: Medium / Low



		QC Sample

		Analytical Group1

		Frequency

		Data Quality Indicators 

		Measurement Performance Criteria



		Field Duplicate2

		SVOCs, 
Pesticides, 
Aroclor 1260

		1 per 10 field samples of similar matrix

		Precision

		Relative Percent Difference (RPD) ≤ 30%



		Equipment Blank

		

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

		Bias / Contamination

		No target analytes detected > 1/2 LOQ



		Cooler Temperature Indicator

		

		1 per cooler to the laboratory

		Representativeness

		Temperature ≤  6 °C



		Notes:

		

		

		

		



		1 Field QA/QC as described in this table will be collected and analyzed for each of the analytical groups listed. 



		2 Field QA/QC will be collected separately for each matrix. 
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		Matrix: Surface Sediment, Subsurface Sediment, Surface Soil, Subsurface Soil, Surface Water



		Analytical Group: Explosives, Total and/or Dissolved Metals, Cyanide



		Concentration Level: Medium / Low



		QC Sample

		Analytical Group1

		Frequency

		Data Quality Indicators 

		Measurement Performance Criteria



		Field Duplicate2

		Explosives, 
Total and Dissolved Metals,
Cyanide

		1 per 10 field samples of similar matrix

		Precision

		Relative Percent Difference (RPD) ≤ 20%



		Equipment Blank

		

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

		Bias / Contamination

		No target analytes detected > 1/2 LOQ



		Cooler Temperature Indicator

		

		1 per cooler to the laboratory

		Representativeness

		Temperature ≤  6 °C



		Notes:

		

		

		

		



		1 Field QA/QC as described in this table will be collected and analyzed for each of the analytical groups listed; dissolved metals applies to surface water samples only.



		2 Field QA/QC will be collected separately for each matrix. 
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		Matrix: Surface Sediment, Subsurface Sediment, Surface Soil, Subsurface Soil, Surface Water



		Analytical Group: Wet Chemistry (pH, TOC, or Hardness) and/or AVS/SEM



		Concentration Level: Low



		QC Sample

		Analytical Group

		Frequency

		Data Quality Indicators 

		Measurement Performance Criteria



		Cooler Temperature Indicator

		Wet Chemistry, AVS/SEM

		1 per cooler to the laboratory

		Representativeness

		Temperature ≤  6 °C








[bookmark: _Toc326655690]SAP Worksheet #12-5—Measurement Performance Criteria Table for Field QC Samples

		Matrix: Tissue



		Analytical Group: VOCs, SVOCs, Pesticides, Aroclor 1260, PCB Congeners and/or Homologues, Explosives, Metals



		Concentration Level: Medium / Low



		QC Sample

		Analytical Group1

		Frequency

		Data Quality Indicators 

		Measurement Performance Criteria



		Cooler Temperature Indicator

		VOCs,
SVOCs, 
Pesticides, 
Aroclor 1260, 
PCB Congeners and/or Homologues, 
Explosives, 
Metals

		1 per cooler to the laboratory

		Representativeness

		Temperature ≤  6 °C



		1 Field QA/QC as described in this table will be collected and analyzed for each of the analytical groups listed; note that this represents the maximum analytical groups to be sampled, the tissue analytical scope is dependent on the results of surface water and sediment sampling. 
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		Secondary Data

		Data Source

		Data Generator(s)

		How Data Will Be Used

		Limitations on Data Use



		Penniman Lake Data 

		Pond Study Report, Naval Weapons Station Yorktown, Yorktown, Virginia, Cheatham Annex Site (Baker, 2001)

		Baker Environmental, Inc.

		Data was used to identify a PCB release to the northwest finger of Penniman Lake. This SI is intended to identify the possible source(s) for this release. 

		None known



		CAX Site 11 and Penniman Lake Data

		Remedial Investigation Site 11-Bone Yard, Naval Weapons Station Yorktown, Yorktown, Virginia (Baker, 2007)

		Baker Environmental, Inc.

		Data was used to identify a PCB release to Penniman Lake and the drainage swale upgradient of CAX Site 11. This SI is intended to identify the possible source(s) for this release. 

		None known



		CAX Background Data

		Final Cheatham Annex Background Report (CH2M HILL, 2011)

		CH2M HILL

		Data from this source will be used to compare contaminant concentration levels to background levels to help characterize the nature and extent of contaminant release to soil.  . 

		None known



		Penniman Lake Data

		Final Technical Memorandum - Results of the Step 1 Polychlorinated Biphenyls Site Inspection at Penniman Lake, Cheatham Annex, Williamsburg, Virginia. (CH2M HILL, 2012) 

		CH2M HILL

		Data was used to further identify possible sources of PCBs and other contaminants to Penniman Lake.

		None known
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The technical approach for the proposed field activities at Penniman Lake is detailed below. The Master Project Plans (Baker, 2005) addresses the protocols and SOPs to be used for the Penniman Lake SI sampling.

Mobilization

Prior to mobilization, NAVFAC Mid-Atlantic, USEPA, and VDEQ will be notified to allow for appropriate oversight and coordination. 

As part of the field mobilization, CH2M HILL will procure the following subcontractors to support investigation activities:

Analytical laboratory

Data validation

IDW handler

Utility Locator

Mobilization for the field effort will be concurrent with mobilization for field investigation activities for Site 4 and Youth Pond, including a biological survey. Mobilization includes procurement of necessary field equipment and initial transport to the site. Equipment and supplies will be brought to the site when the CH2M HILL field team mobilizes for field activities. 

Prior to beginning any phase of work, CH2M HILL and its subcontractors will have field meetings to discuss the work items and worker responsibilities, and to familiarize workers with the HSP.

Utility Clearance

Prior to beginning any intrusive activities, CH2M HILL will coordinate utility clearance with Miss Utility of Virginia and the base’s approving authority. Additionally, a separate utilities subcontractor will be procured to ensure the accuracy of the utility markings. 

Sampling and Analysis

Soil Sampling

Thirty-two surface (0 to 6” bgs) and thirty-two subsurface (6-24” bgs) soil samples will be collected using a stainless steel hang auger and analyzed for VOC, SVOCs, pesticides, Aroclor 1260, explosives and TAL metals including cyanide as outlined in Worksheet #18. An additional 10 surface and 10 subsurface soil samples be collected and analyzed for Aroclor 1260 only. Seven additional surface soil samples will be collected as three-point composite samples and analyzed for Aroclor 1260 only. In addition, physical parameters pH, TOC and sieve grain size (surface only) will also be measured. Any relevant information pertaining to contamination or visual observations will be recorded in the sample log book. SOPs to be employed are referenced in Appendix B.

Surface and subsurface soil locations are shown on Figure 3. In general, sample locations were selected based on potential migration pathways and areas most likely to be impacted by contamination (e.g. near historical potential PCB sources such as transformers). Sampling will be biased towards any visual areas of staining within the designated sampling location to ensure sample is representative of potential contamination. In order to ensure samples remain representative of soil conditions, areas with heavy debris or obvious water saturation will be avoided.

With the exception of samples for VOCs analysis, soil samples will be homogenized in stainless bowls prior to placement in laboratory prepared sample containers. Samples collected for VOC analysis will placed directly into sample containers.

Following sample collection, horizontal coordinates of sample locations will be surveyed using a hand held GPS unit.


SAP Worksheet #14—Summary of Project Tasks (continued)

Sediment Sampling

Twenty-two surface (0 to 4” bss) and twenty-one subsurface (4 to 8” bss) sediment samples will be collected using a Ponar dredge or hand corer and analyzed for VOCs, SVOCs, pesticides, Aroclor 1260, explosives, TAL metals, pH, TOC, sieve grain size (surface only), and AVS/SEM (surface only) as outlined in Worksheet #18. Any relevant information pertaining to visual observations (color, texture, etc.) will be recorded in the sample log book. Samples will be collected in accordance with the SOP included in Appendix B.

Sediment sampling locations are shown on Figure 3. Note that one surface sediment sample will be located offsite along the King Creek side of the dam, near the overflow pipe from Penniman Lake to King Creek.  In general, sample locations reflect areas where contaminant impacts to the water bodies are most likely to occur (depositional environments) and will be collected starting with downstream locations and working upstream. A jon boat will be available to collect these samples; however, certain locations may be accessible with waders. 

All sample locations will be approached from downstream to avoid disturbance of bottom sediments as much as possible. Prior to sample collection, water quality data will be measured from the top, middle, and bottom of the water column (where applicable) using a Horiba U-22 water quality meter (pH, conductivity, turbidity, DO, temperature, salinity, and ORP). Water depth and flow rate (if applicable) will also be measured. Sediment cores, approximately 12 inches in length, will be collected at each location using a sediment/sludge sampler and cores will be logged according to the USCS. Surface (0 to 4” bss) and subsurface (4 to 8” bss) samples will be collected and analyzed for VOCs, SVOCs, pesticides, Aroclor 1260, explosives, TAL metals, as identified in Worksheet #10 and #15. In addition, physical parameters pH, TOC, sieve grain size (surface only) and AVS/SEM (surface only) will also be measured.

With the exception of VOC and AVS/SEM samples, sediment will be homogenized in stainless bowls prior to placement in laboratory prepared sample containers. Samples collected for VOCs and AVS/SEM analysis will placed directly into sample containers.

Following sample collection, horizontal coordinates of sample locations will be surveyed using a hand held GPS unit.

Surface Water Sampling

A total of eight surface water samples (co-located with sediment samples) will be collected and analyzed for VOCs, SVOCs, pesticides, Aroclor 1260, explosives, and TAL metals (total and dissolved) as outlined in Worksheet #18. Hardness will also be measured as a physical parameter.

Surface water sample locations in Penniman Lake will be co-located with corresponding sediment samples as indicated on Figure 3. Prior to sample collection water quality parameters (pH, dissolved oxygen, temperature, conductivity, salinity, ORP, and turbidity) will be measured at all locations with sufficient water. Water depth will be measured and flow rate (if applicable) estimated. If the water depth exceeds 3 feet, water quality measurements will be taken at the top and bottom of the water column. If the water depth exceeds 10 feet, these parameters will be measured at the top, middle, and bottom of the water column. 

Surface water samples will be collected in accordance with the SOP included in Appendix B. Samples will be collected using a decontaminated collection sampler such as an unpreserved laboratory jar. The surface water collected will then be decanted into the sample containers.

The GPS coordinates of surface water locations will be surveyed to the nearest one meter. 


SAP Worksheet #14—Summary of Project Tasks (continued)

Tissue Sampling

General methods for the tissue sampling are summarized in the associated SOPs included in Appendix B. Appropriate collection permits will be obtained prior to the start of sample collection.

A biological survey of aquatic receptors will be conducted to determine the presence and type of aquatic communities (fish, amphibians, invertebrates) that exists within the lake. Following this determination, tissue samples of the most appropriate species for human and ecological exposures will be collected for human health and ecological risk screening.  In addition, background (reference) tissue samples will be collected from the same reference area (anticipated to be Cheatham Pond) as part of other ER site investigation at CAX (i.e., Site 4 and Youth Pond) and used for the Penniman Lake assessment. 

Up to 20 tissue samples, 10 fish and up to 10 frogs, will be collected for ecological (5 fish and up to 10 frog whole-body composites) and human health (5 fish fillet) exposure evaluations. The ecological (whole-body) tissue samples will be analyzed for select PCB congener analysis to include the 12 dioxin-like congeners and PCB homologues. The human health tissue samples will be filleted and analyzed for TCL PCBs, and select PCB congener analysis to include the 12 dioxin-like congeners as outlined in Worksheet #18. Percent lipids and percent moisture will also be analyzed. It should be noted that tissue samples collected may be frozen and the analyte list further refined based on detections in other media. All collected tissue samples will be externally examined for abnormalities, and species, length, and weight will be measured. 

The species and guild (e.g., bottom feeding fish, water column fish, frogs) to be sampled will be determined in the field based upon the aquatic biological survey. A Partnering Team call with technical support staff may be needed to discuss the findings of the biosurvey and to agree upon the types of biota to sample. Fish and frog samples will be collected using a combination of electro-shocking techniques, seines, or traps, depending upon the site conditions (e.g., water depth).

The compositing of ecological samples will be necessary to achieve the required tissue mass for analysis and to increase the representativeness of the sample. At least one of the twenty tissue samples from the lake will contain triple weight (for laboratory matrix spike/matrix spike duplicate [MS/MSD] QC samples). Composite samples will be composed of the same species and age (size) group whenever possible. Ingesta will not be purged prior to analysis of either whole-body or fillet fish and frog samples.

Information on species, number, size class (length and weight), location, and physical condition will be recorded for all fish and frogs captured. Any physical abnormalities will be noted. Sample stations will be mapped and information on habitat condition of each sample station will be recorded including water depth, substrate type, shoreline profile or vegetation, and degree of shading.

Equipment Decontamination

All non-disposable sampling equipment will be decontaminated immediately after each use. Decontamination will follow the SOPs in the Master Sampling and Analysis Plan, Sections 3.23.1 and 3.23.3, of the Master Project Plans.

In general, all non-disposable sampling equipment will be decontaminated before and immediately after each use as described in the applicable SOPs referenced in Appendix B. The water-level indicator will be scrubbed with deionized water between each measurement. All decontamination liquids will be containerized and handled according to the Investigation-derived Waste Handling section below. Disposable equipment (e.g., tubing for low-flow sampling, filters, paper towels, disposable PPE) will be disposed as solid waste. 

Heavy equipment such as drill rig equipment (augers, rods or split spoons) will be steam-cleaned before use at each sampling location. A decontamination pad will be set up onsite to prevent runoff of the decontamination water and to allow easy collection of decontamination fluids into a 55-gallon drum and treated as IDW.

SAP Worksheet #14—Summary of Project Tasks (continued)

Investigation-derived Waste Management

All IDW will be managed and disposed in accordance with the Master Sampling and Analysis Plan, Section 3.24, of the Master Project Plans. Liquid and solid IDW will be sampled for the full Toxicity Characteristic Leaching Procedure (TCLP) to determine the disposal options.

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

The IDW generated during sampling will be minimal consisting mainly of soil and solutions used to decontaminate non-disposable sampling equipment. Solid and aqueous IDW will be containerized separately in Department of Transportation-approved 55-gallon drums, which will be stored on site. Secondary containment for IDW storage will be large enough to contain 10 percent of the volume of containers or the volume of the largest container, whichever is greater. The IDW storage area will be covered with a tarp to minimize the drums to exposure and prevent rain water from accumulating in the secondary containment. It is anticipated that 1 drum of solid IDW and 1 drum of aqueous IDW will be generated.

Unless there is evidence of gross contamination, one composite soil sample and one composite aqueous sample will be collected for the purpose of IDW characterization, and will be analyzed for the full TCLP, ignitability, corrosivity, and reactivity analyses. All drums will be removed from the site within 90 days of generation (with Navy approval). 

Disposable equipment, including PPE and paper towels, will be disposed as solid waste.

Shipments

All analytical samples and equipment will be shipped by FedEx. All samples will be shipped in accordance with the Master Sampling and Analysis Plan, Section 3.21, of the Master Project Plans.

Quality Control 

All QC samples are listed on Worksheet #20. In reference to the field tasks, all field work will be overseen by an FTL who is responsible for the QC of the sampling and making sure the proper SOPs are followed for each task.

Sample Analysis

The laboratories will maintain, test, inspect, and calibrate analytical instruments (Worksheets #24 and #25). The laboratories will analyze soil and sediment samples for various groups of parameters as shown on Worksheets #15 and #18. 

Data Management

The Project PDM, Hillary Ott, is responsible for data tracking and storage. In addition, a DV will receive all analytical data from the laboratory and the definitive data will be validated prior to its use by the Navy. All screening data will be checked by the project chemist prior to use. See Worksheet #36 for more information. All validated analytical data will be loaded into the NIRIS database.

Procedures for Recording and Correcting Data

Field data will be recorded in field logbooks.

Project Assessment/Audit: Worksheets #31 and #32

Data Validation: Worksheets #35 and #36

Data Usability Assessment: Worksheet #37




SAP Worksheet #14—Summary of Project Tasks (continued)

The CLEAN Data Management Plan (Appendix C) provides guidance for the following:

Computerized and manual procedures of data generation through final use and storage and QC checks for error detection to ensure data integrity

Guidance on data management steps such as data recording, data transformation, data reduction, data transfer and transmittal, data analysis, and data review 

Procedures for data tracking, storage, archiving, retrieval and security for both electronic and hardcopy data.
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		Matrix: Surface and Subsurface Soil



		Analytical Group: VOCs



		Analyte

		CAS Number

		Adjusted Residential Soil RSL (Nov 2011)1
(mg/kg)

		CAX SS ECO SV1
(mg/kg)

		Project Quantitation Limit Goal2
(mg/kg)

		Laboratory-Specific
(mg/kg)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		1,1,1-Trichloroethane

		71-55-6

		640

		1.025

		0.5125

		0.0050

		0.0025

		0.00125

		70

		135

		30



		1,1,2,2-Tetrachloroethane

		79-34-5

		0.56

		5

		0.28

		0.0050

		0.0025

		0.00125

		55

		130

		



		1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113)

		76-13-1

		910

		NC

		455

		0.010

		0.0050

		0.0025

		20

		185

		



		1,1,2-Trichloroethane

		79-00-5

		0.16

		2

		0.08

		0.0050

		0.0025

		0.00125

		60

		125

		



		1,1-Dichloroethane

		75-34-3

		3.3

		0.548

		0.274

		0.0050

		0.0025

		0.00125

		75

		125

		



		1,1-Dichloroethene

		75-35-4

		24

		0.173

		0.0865

		0.0050

		0.0025

		0.00125

		65

		135

		



		1,2,3-Trichlorobenzene

		87-61-6

		4.9

		1.15

		0.575

		0.0050

		0.0025

		0.00125

		60

		130

		



		1,2,4-Trichlorobenzene

		120-82-1

		6.2

		1.27

		0.635

		0.0050

		0.0025

		0.00125

		65

		130

		



		1,2-Dibromo-3-chloropropane

		96-12-8

		0.0054

		NC

		0.0027

		0.010

		0.0050

		0.0025

		40

		135

		



		1,2-Dibromoethane

		106-93-4

		0.034

		0.3

		0.017

		0.0050

		0.0025

		0.00125

		70

		125

		



		1,2-Dichlorobenzene

		95-50-1

		190

		1

		0.5

		0.0050

		0.0025

		0.00125

		75

		120

		



		1,2-Dichloroethane

		107-06-2

		0.43

		2.19

		0.215

		0.0050

		0.0025

		0.00125

		70

		135

		



		1,2-Dichloropropane

		78-87-5

		0.94

		38.8

		0.47

		0.0050

		0.0025

		0.00125

		70

		120

		



		1,3-Dichlorobenzene

		541-73-1

		NC

		1

		0.5

		0.0050

		0.0025

		0.00125

		70

		125

		



		1,4-Dichlorobenzene

		106-46-7

		2.4

		1.28

		0.64

		0.0050

		0.0025

		0.00125

		70

		125

		



		2-Butanone

		78-93-3

		2800

		NC

		1400

		0.010

		0.0050

		0.0025

		30

		160

		



		2-Hexanone

		591-78-6

		21

		NC

		10.5

		0.010

		0.0050

		0.0025

		45

		145

		



		4-Methyl-2-pentanone

		108-10-1

		530

		NC

		265

		0.010

		0.0050

		0.0025

		45

		145

		



		Acetone

		67-64-1

		6100

		NC

		3050

		0.020

		0.010

		0.0050

		20

		160

		



		Benzene

		71-43-2

		1.1

		1.14

		0.55

		0.0050

		0.0025

		0.00125

		75

		125

		



		Bromodichloromethane

		75-27-4

		0.27

		NC

		0.135

		0.0050

		0.0025

		0.00125

		70

		130

		



		Bromoform

		75-25-2

		62

		0.3

		0.15

		0.0050

		0.0025

		0.00125

		55

		135

		



		Bromomethane

		74-83-9

		0.73

		NC

		0.365

		0.010

		0.0050

		0.0025

		30

		160

		



		Carbon disulfide

		75-15-0

		82

		NC

		41

		0.0050

		0.0025

		0.00125

		45

		160

		



		Carbon tetrachloride

		56-23-5

		0.61

		3.4

		0.305

		0.0050

		0.0025

		0.00125

		65

		135

		



		Chlorobenzene

		108-90-7

		29

		2.4

		1.2

		0.0050

		0.0025

		0.00125

		75

		125

		



		Chloroethane

		75-00-3

		1500

		5

		2.5

		0.010

		0.0050

		0.0025

		40

		155

		







		

SAP Worksheet #15-1a—Reference Limits and Evaluation Tables (continued)



		Matrix: Surface and Subsurface Soil



		Analytical Group: VOCs



		Analyte

		CAS Number

		Adjusted Residential Soil RSL (Nov 2011)1
(mg/kg)

		CAX SS ECO SV1
(mg/kg)

		Project Quantitation Limit Goal2
(mg/kg)

		Laboratory-Specific
(mg/kg)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		Chloroform

		67-66-3

		0.29

		1.844

		0.145

		0.0050

		0.0025

		0.00125

		70

		125

		30



		Chloromethane

		74-87-3

		12

		5

		2.5

		0.010

		0.0050

		0.0025

		50

		130

		



		cis-1,2-Dichloroethene

		156-59-2

		16

		0.447

		0.2235

		0.0050

		0.0025

		0.00125

		65

		125

		



		cis-1,3-Dichloropropene

		10061-01-5

		1.7

		5

		0.85

		0.0050

		0.0025

		0.00125

		70

		125

		



		Cyclohexane

		110-82-7

		120

		6

		3

		0.0050

		0.0025

		0.00125

		65

		140

		



		Dibromochloromethane

		124-48-1

		0.68

		NC

		0.34

		0.0050

		0.0025

		0.00125

		65

		130

		



		Dichlorodifluoromethane (Freon-12)

		75-71-8

		9.4

		NC

		4.7

		0.010

		0.0050

		0.0025

		35

		135

		



		Ethylbenzene

		100-41-4

		5.4

		1.815

		0.9075

		0.0050

		0.0025

		0.00125

		75

		125

		



		Isopropylbenzene

		98-82-8

		210

		NC

		105

		0.0050

		0.0025

		0.00125

		75

		130

		



		Methyl acetate

		79-20-9

		7800

		NC

		3900

		0.010

		0.0050

		0.0025

		45

		165

		



		Methylcyclohexane

		108-87-2

		NC

		NC

		Lab LOD

		0.0050

		0.0025

		0.00125

		65

		135

		



		Methylene chloride

		75-09-2

		11

		1.25

		0.625

		0.010

		0.0050

		0.0025

		55

		140

		



		Methyl-tert-butyl ether (MTBE)

		1634-04-4

		43

		NC

		21.5

		0.0050

		0.0025

		0.00125

		55

		150

		



		Styrene

		100-42-5

		630

		64

		32

		0.0050

		0.0025

		0.00125

		75

		125

		



		Tetrachloroethene

		127-18-4

		0.55

		0.179

		0.0895

		0.0050

		0.0025

		0.00125

		65

		140

		



		Toluene

		108-88-3

		500

		40

		20

		0.0050

		0.0025

		0.00125

		70

		125

		



		trans-1,2-Dichloroethene

		156-60-5

		15

		0.447

		0.2235

		0.0050

		0.0025

		0.00125

		65

		135

		



		trans-1,3-Dichloropropene

		10061-02-6

		1.7

		5

		0.85

		0.0050

		0.0025

		0.00125

		65

		125

		



		Trichloroethene

		79-01-6

		0.44

		0.5

		0.22

		0.0050

		0.0025

		0.00125

		75

		125

		



		Trichlorofluoromethane (Freon-11)

		75-69-4

		79

		NC

		39.5

		0.010

		0.0050

		0.0025

		25

		185

		



		Vinyl chloride

		75-01-4

		0.06

		0.412

		0.03

		0.0050

		0.0025

		0.00125

		60

		125

		



		Xylene (total)

		1330-20-7

		63

		1.3

		0.65

		0.015

		0.0075

		0.00375

		75

		125

		



		Notes:



		1 PALs were developed to be protective of human health and the environment. Refer to Worksheet #11 for a detailed discussion on development of PALs. No background values have been established for VOCs in soil at CAX.



		2 Project QL Goals are equal to half of the minimum of the applicable criteria (PALs).



		3 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		NC indicates that there is no criterion for a particular analyte.
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SAP Worksheet #15-1b—Reference Limits and Evaluation Table



		Matrix: Surface and Subsurface Soil



		Analytical Group: SVOCs



		Analyte

		CAS Number

		Adjusted Residential Soil RSL (Nov 2011)1
(mg/kg)

		CAX SS ECO SV1
(mg/kg)

		Project Quantitation Limit Goal2
(mg/kg)

		Laboratory-Specific
(mg/kg)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		1,1-Biphenyl

		92-52-4

		5.1

		13.6

		2.55

		0.333

		0.167

		0.0833

		45

		110

		30



		1,2,4,5-Tetrachlorobenzene

		95-94-3

		1.8

		NC

		0.9

		0.333

		0.167

		0.0833

		50

		150

		



		2,2'-Oxybis(1-chloropropane)

		108-60-1

		4.6

		NC

		2.3

		0.333

		0.167

		0.0833

		20

		115

		



		2,3,4,6-Tetrachlorophenol

		4901-51-3

		180

		NC

		90

		0.333

		0.167

		0.0833

		50

		125

		



		2,4,5-Trichlorophenol

		95-95-4

		610

		1.35

		0.675

		0.333

		0.167

		0.0833

		50

		110

		



		2,4,6-Trichlorophenol

		88-06-2

		6.1

		0.58

		0.29

		0.333

		0.167

		0.0833

		45

		110

		



		2,4-Dichlorophenol

		120-83-2

		18

		0.5

		0.25

		0.333

		0.167

		0.0833

		45

		110

		



		2,4-Dimethylphenol

		105-67-9

		120

		1

		0.5

		1.33

		0.667

		0.333

		30

		105

		



		2,4-Dinitrophenol

		51-28-5

		12

		20

		6

		3.33

		1.67

		0.833

		15

		130

		



		2,4-Dinitrotoluene

		121-14-2

		1.6

		11

		0.8

		0.333

		0.167

		0.0833

		50

		115

		



		2,6-Dinitrotoluene

		606-20-2

		6.1

		8.5

		3.05

		0.333

		0.167

		0.0833

		50

		110

		



		2-Chloronaphthalene

		91-58-7

		180

		LMW

		90

		0.333

		0.167

		0.0833

		45

		105

		



		2-Chlorophenol

		95-57-8

		39

		0.5

		0.25

		0.333

		0.167

		0.0833

		45

		105

		



		2-Methylnaphthalene

		91-57-6

		31

		LMW

		15.5

		0.00667

		0.00333

		0.00167

		30

		111

		



		2-Methylphenol

		95-48-7

		310

		1

		0.5

		0.333

		0.167

		0.0833

		40

		105

		



		2-Nitroaniline

		88-74-4

		61

		NC

		30.5

		1.33

		0.667

		0.333

		45

		120

		



		2-Nitrophenol

		88-75-5

		39

		1

		0.5

		0.333

		0.167

		0.0833

		40

		110

		



		3,3'-Dichlorobenzidine

		91-94-1

		1.1

		NC

		0.55

		0.333

		0.167

		0.0833

		19

		130

		



		3-Nitroaniline

		99-09-2

		NC

		NC

		0

		1.33

		0.667

		0.333

		25

		110

		



		4,6-Dinitro-2-methylphenol

		534-52-1

		0.49

		1

		0.245

		3.33

		1.67

		0.833

		30

		135

		



		4-Bromophenyl-phenylether

		101-55-3

		NC

		NC

		0

		0.333

		0.167

		0.0833

		45

		115

		



		4-Chloro-3-methylphenol

		59-50-7

		610

		0.5

		0.25

		0.333

		0.167

		0.0833

		45

		115

		



		4-Chloroaniline

		106-47-8

		2.4

		0.5

		0.25

		0.333

		0.167

		0.0833

		10

		95

		



		4-Chlorophenyl-phenylether

		7005-72-3

		31

		NC

		15.5

		0.333

		0.167

		0.0833

		45

		110

		



		4-Methylphenol

		106-44-5

		31

		1

		0.5

		0.333

		0.167

		0.0833

		40

		105

		







		



SAP Worksheet #15-1b—Reference Limits and Evaluation Table (continued)



		Matrix: Surface and Subsurface Soil



		Analytical Group: SVOCs



		Analyte

		CAS Number

		Adjusted Residential Soil RSL (Nov 2011)1
(mg/kg)

		CAX SS ECO SV1
(mg/kg)

		Project Quantitation Limit Goal2
(mg/kg)

		Laboratory-Specific
(mg/kg)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		4-Nitroaniline

		100-01-6

		24

		NC

		12

		1.33

		0.667

		0.333

		35

		115

		30



		4-Nitrophenol

		100-02-7

		4.8

		0.38

		0.19

		1.33

		0.667

		0.333

		15

		140

		



		Acenaphthene

		83-32-9

		340

		LMW

		170

		0.00667

		0.00333

		0.00167

		28

		110

		



		Acenaphthylene

		208-96-8

		340

		LMW

		170

		0.00667

		0.00333

		0.00167

		23

		126

		



		Acetophenone

		98-86-2

		780

		NC

		390

		0.333

		0.167

		0.0833

		35

		110

		



		Anthracene

		120-12-7

		1700

		LMW

		850

		0.00667

		0.00333

		0.00167

		28

		136

		



		Atrazine

		1912-24-9

		2.1

		0.0119

		0.00595

		0.333

		0.167

		0.0833

		55

		105

		



		Benzaldehyde

		100-52-7

		780

		NC

		390

		0.333

		0.167

		0.0833

		10

		160

		



		Benzo(a)anthracene

		56-55-3

		0.15

		HMW

		0.075

		0.00667

		0.00333

		0.00167

		31

		146

		



		Benzo(a)pyrene

		50-32-8

		0.015

		HMW

		0.0075

		0.00667

		0.00333

		0.00167

		28

		128

		



		Benzo(b)fluoranthene

		205-99-2

		0.15

		HMW

		0.075

		0.00667

		0.00333

		0.00167

		30

		139

		



		Benzo(g,h,i)perylene

		191-24-2

		170

		HMW

		85

		0.00667

		0.00333

		0.00167

		21

		149

		



		Benzo(k)fluoranthene

		207-08-9

		1.5

		HMW

		0.75

		0.00667

		0.00333

		0.00167

		42

		129

		



		bis(2-Chloroethoxy)methane

		111-91-1

		18

		NC

		9

		0.333

		0.167

		0.0833

		45

		110

		



		bis(2-Chloroethyl)ether

		111-44-4

		0.21

		NC

		0.105

		0.333

		0.167

		0.0833

		40

		105

		



		bis(2-Ethylhexyl)phthalate

		117-81-7

		35

		30

		15

		0.333

		0.167

		0.0833

		45

		125

		



		Butylbenzylphthalate

		85-68-7

		260

		30

		15

		0.333

		0.167

		0.0833

		50

		125

		



		Caprolactam

		105-60-2

		3100

		NC

		1550

		0.333

		0.167

		0.0833

		50

		110

		



		Carbazole

		86-74-8

		NC

		NC

		0

		0.333

		0.167

		0.0833

		45

		115

		



		Chrysene

		218-01-9

		15

		HMW

		7.5

		0.00667

		0.00333

		0.00167

		39

		134

		



		Dibenz(a,h)anthracene

		53-70-3

		0.015

		HMW

		0.0075

		0.00667

		0.00333

		0.00167

		30

		138

		



		Dibenzofuran

		132-64-9

		7.8

		NC

		3.9

		0.333

		0.167

		0.0833

		50

		105

		



		Diethylphthalate

		84-66-2

		4900

		26.8

		13.4

		0.333

		0.167

		0.0833

		50

		115

		



		Dimethyl phthalate

		131-11-3

		NC

		10.64

		5.32

		0.333

		0.167

		0.0833

		50

		110

		



		Di-n-butylphthalate

		84-74-2

		610

		40

		20

		0.333

		0.167

		0.0833

		55

		110

		



		Di-n-octylphthalate

		117-84-0

		35

		30

		15

		0.333

		0.167

		0.0833

		40

		130

		



		Fluoranthene

		206-44-0

		230

		LMW

		115

		0.00667

		0.00333

		0.00167

		30

		142

		



		Fluorene

		86-73-7

		230

		LMW

		115

		0.00667

		0.00333

		0.00167

		27

		116

		



		Hexachlorobenzene

		118-74-1

		0.3

		1

		0.15

		0.333

		0.167

		0.0833

		45

		120

		



		Hexachlorobutadiene

		87-68-3

		6.1

		NC

		3.05

		0.333

		0.167

		0.0833

		30

		110

		



		Hexachlorocyclopentadiene

		77-47-4

		37

		2

		1

		0.333

		0.167

		0.0833

		10

		110

		



		Hexachloroethane

		67-72-1

		4.3

		NC

		2.15

		0.333

		0.167

		0.0833

		35

		110

		



		Indeno(1,2,3-cd)pyrene

		193-39-5

		0.15

		HMW

		0.075

		0.00667

		0.00333

		0.00167

		17

		164

		



		Isophorone

		78-59-1

		510

		NC

		255

		0.333

		0.167

		0.0833

		45

		110

		



		Naphthalene

		91-20-3

		3.6

		LMW

		1.8

		0.00667

		0.00333

		0.00167

		29

		106

		



		Nitrobenzene

		98-95-3

		4.8

		2.26

		1.13

		0.333

		0.167

		0.0833

		40

		115

		



		n-Nitroso-di-n-propylamine

		621-64-7

		0.069

		NC

		0.0345

		0.333

		0.167

		0.0833

		40

		115

		



		n-Nitrosodiphenylamine

		86-30-6

		99

		1.09

		0.545

		0.333

		0.167

		0.0833

		50

		115

		



		Pentachlorophenol

		87-86-5

		0.89

		5

		0.445

		1.33

		0.667

		0.333

		25

		120

		



		Phenanthrene

		85-01-8

		1700

		LMW

		850

		0.00667

		0.00333

		0.00167

		32

		127

		



		Phenol

		108-95-2

		1800

		1.88

		0.94

		0.333

		0.167

		0.0833

		40

		100

		



		Pyrene

		129-00-0

		170

		HMW

		85

		0.00667

		0.00333

		0.00167

		28

		130

		



		Notes:



		1 PALs were developed to be protective of human health and the environment. Refer to Worksheet #11 for a detailed discussion on development of PALs. No background values have been established for SVOCs in soil at CAX.



		2 Project QL Goals are equal to half of the minimum of the applicable criteria (PALs).



		3 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		4 Site-Specific ESVs for PAHs are based on whether they are Low Molecular Weight (LMW) or High Molecular Weight (HMW). For surface soil, the cumulative LMW ESV is 29 mg/kg and the cumulative HMW ESV is 18 mg/kg. 



		Shading indicates instances where the PAL is lower than the LOD. Non-detects will not be treated as exceedances, though they will be reported at a value greater than the PAL. 



		NC indicates that there is no criterion for a particular analyte.







		[bookmark: _Toc326655695]SAP Worksheet #15-1c—Reference Limits and Evaluation Table



		Matrix: Surface and Subsurface Soil



		Analytical Group: Pesticides



		Analyte

		CAS Number

		Adjusted Residential Soil RSL (Nov 2011)1
(µg/kg)

		CAX SS ECO SV1
(µg/kg)

		Project Quantitation Limit Goal2
(µg/kg)

		Laboratory-Specific
(µg/kg)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		4,4'-DDD

		72-54-8

		2000

		583

		291.5

		0.67

		0.34

		0.17

		30

		135

		30



		4,4'-DDE

		72-55-9

		1400

		114

		57

		0.67

		0.34

		0.17

		70

		125

		



		4,4'-DDT

		50-29-3

		1700

		100

		50

		0.67

		0.34

		0.17

		45

		140

		



		Aldrin

		309-00-2

		29

		3.63

		1.815

		0.67

		0.34

		0.11

		45

		140

		



		alpha-BHC

		319-84-6

		77

		226

		38.5

		0.67

		0.34

		0.11

		60

		125

		



		alpha-Chlordane

		5103-71-9

		1600

		11

		5.5

		0.67

		0.34

		0.11

		65

		120

		



		beta-BHC

		319-85-7

		270

		342

		135

		0.67

		0.34

		0.11

		60

		125

		



		delta-BHC

		319-86-8

		270

		226

		113

		0.67

		0.34

		0.11

		55

		130

		



		Dieldrin

		60-57-1

		30

		10.5

		5.25

		0.67

		0.34

		0.17

		65

		125

		



		Endosulfan I

		959-98-8

		37000

		6.32

		3.16

		0.67

		0.34

		0.11

		15

		135

		



		Endosulfan II

		33213-65-9

		37000

		6.32

		3.16

		0.67

		0.34

		0.17

		35

		140

		



		Endosulfan sulfate

		1031-07-8

		37000

		6.32

		3.16

		0.67

		0.34

		0.17

		60

		135

		



		Endrin

		72-20-8

		1800

		1.95

		0.975

		0.67

		0.34

		0.17

		60

		135

		



		Endrin aldehyde

		7421-93-4

		1800

		1.95

		0.975

		0.67

		0.34

		0.17

		35

		145

		



		Endrin ketone

		53494-70-5

		1800

		1.95

		0.975

		0.67

		0.34

		0.17

		65

		135

		



		gamma-BHC (Lindane)

		58-89-9

		520

		7.75

		3.875

		0.67

		0.34

		0.11

		60

		125

		



		gamma-Chlordane

		5103-74-2

		1600

		11

		5.5

		0.67

		0.34

		0.11

		65

		125

		



		Heptachlor

		76-44-8

		110

		52.9

		26.45

		0.67

		0.34

		0.11

		50

		140

		



		Heptachlor epoxide

		1024-57-3

		53

		52.9

		26.45

		0.67

		0.34

		0.11

		65

		130

		



		Methoxychlor

		72-43-5

		31000

		500

		250

		0.67

		0.34

		0.11

		55

		145

		



		Toxaphene

		8001-35-2

		440

		500

		220

		33

		22

		11

		50

		150

		



		Notes:



		1 PALs were developed to be protective of human health and the environment. Refer to Worksheet #11 for a detailed discussion on development of PALs. No background values have been established for pesticides in soil at CAX.



		2 Project QL Goals are equal to half of the minimum of the applicable criteria (PALs).



		3 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		NC indicates that there is no criterion for a particular analyte.







		[bookmark: _Toc326655696]

SAP Worksheet #15-1d—Reference Limits and Evaluation Table



		Matrix: Surface and Subsurface Soil



		Analytical Group: PCBs



		Analyte

		CAS Number

		Adjusted Residential Soil RSL (Nov 2011)1
(µg/kg)

		CAX SS ECO SV1
(µg/kg)

		Project Quantitation Limit Goal2
(µg/kg)

		Laboratory-Specific
(µg/kg)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		Aroclor 1260Aroclor 1260

		11096-82-5

		220

		8000

		110

		16.7

		8.33

		4.17

		60

		130

		30



		Notes:



		1 PALs were developed to be protective of human health and the environment. Refer to Worksheet #11 for a detailed discussion on development of PALs. No background values have been established for PCBs in soil at CAX.



		2 Project QL Goals are equal to half of the minimum of the applicable criteria (PALs).



		3 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.







		[bookmark: _Toc326655697]



SAP Worksheet #15-1e—Reference Limits and Evaluation Table



		Matrix: Surface and Subsurface Soil



		Analytical Group: Metals including cyanide



		Analyte

		CAS Number

		Adjusted Residential Soil RSL (Nov 2011)1
(mg/kg)

		CAX SS ECO SV
(mg/kg)1

		CAX SS 95%UTL BKG1
(mg/kg)

		CAX SB 95%UTL BKG1
(mg/kg)

		Project Quantitation Limit Goal2
(mg/kg)

		Laboratory-Specific
(mg/kg)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		Aluminum

		7429-90-5

		7700

		pH < 5.5

		12200

		13000

		3850

		10

		5.0

		2.5

		80

		120

		20



		Antimony

		7440-36-0

		3.1

		78

		NE

		NE

		1.55

		0.50

		0.40

		0.25

		

		

		



		Arsenic

		7440-38-2

		0.39

		18

		6.36

		5.54

		0.195

		0.50

		0.30

		0.15

		

		

		



		Barium

		7440-39-3

		1500

		330

		52.9

		84.5

		26.45

		2.0

		0.50

		0.25

		

		

		



		Beryllium

		7440-41-7

		16

		40

		0.587

		NE

		0.2935

		0.25

		0.10

		0.050

		

		

		



		Cadmium

		7440-43-9

		7

		32

		NE

		NE

		3.5

		0.25

		0.10

		0.050

		

		

		



		Calcium

		7440-70-2

		NC

		NC

		2290

		2380

		1145

		250

		100

		50

		

		

		



		Chromium

		7440-47-3

		0.29

		64

		18.2

		33.7

		0.145

		0.50

		0.20

		0.10

		

		

		



		Cobalt

		7440-48-4

		2.3

		13

		9.93

		5.18

		1.15

		0.625

		0.50

		0.25

		

		

		



		Copper

		7440-50-8

		310

		70

		4.25

		3.17

		1.585

		0.50

		0.40

		0.20

		

		

		



		Iron

		7439-89-6

		5500

		5 < pH > 8

		19900

		32000

		2750

		5.0

		3.0

		1.5

		

		

		



		Lead

		7439-92-1

		400

		120

		17.4

		8.79

		4.395

		0.25

		0.15

		0.075

		

		

		



		Magnesium

		7439-95-4

		NC

		NC

		1070

		1120

		535

		250

		150

		50

		

		

		



		Manganese

		7439-96-5

		180

		220

		324

		176

		88

		0.75

		0.30

		0.15

		

		

		



		Mercury

		7439-97-6

		2.3

		0.1

		0.111

		NE

		0.05

		0.033

		0.033

		0.013

		

		

		



		Nickel

		7440-02-0

		150

		38

		9.52

		17.6

		4.76

		0.50

		0.30

		0.15

		

		

		



		Potassium

		7440-09-7

		NC

		NC

		708

		901

		354

		250

		150

		50

		

		

		



		Selenium

		7782-49-2

		39

		0.52

		0.51

		NE

		0.255

		0.50

		0.25

		0.15

		

		

		



		Silver

		7440-22-4

		39

		560

		NE

		NE

		19.5

		0.50

		0.10

		0.050

		

		

		



		Sodium

		7440-23-5

		NC

		NC

		521

		811

		260.5

		250

		150

		50

		

		

		



		Thallium

		7440-28-0

		0.078

		1

		NC

		NC

		0.039

		0.40

		0.20

		0.15

		

		

		



		Vanadium

		7440-62-2

		39

		130

		27.9

		48.3

		13.95

		0.625

		0.50

		0.25

		

		

		



		Zinc

		7440-66-6

		2300

		120

		26.5

		28

		13.25

		1.0

		0.50

		0.25

		

		

		



		Cyanide

		57-12-5

		160

		15.8

		NC

		NC

		7.9

		0.75

		0.25

		0.125

		80

		120

		



		Notes:



		1 PALs were developed to be protective of human health and the environment. Refer to Worksheet #11 for a detailed discussion on development of PALs.



		2 Project QL Goals are equal to half of the minimum of the applicable criteria (PALs).



		3 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		Shading indicates instances where the PAL is lower than the LOD. Non-detects will not be treated as exceedances, though they will be reported at a value greater than the PAL. 



		NC indicates that there is no criterion for a particular analyte.



		NE indicates that the analyte was not evaluated for 95%UTL background. The max background concentration will be used to evaluate data.








		[bookmark: _Toc326655698]SAP Worksheet #15-1f—Reference Limits and Evaluation Table



		Matrix: Surface and Subsurface Soil



		Analytical Group: Explosives including Nitroguanidine



		Analyte

		CAS Number

		Adjusted Residential Soil RSL (Nov 2011)1
(mg/kg)

		CAX SS ECO SV
(mg/kg)1

		Project Quantitation Limit Goal2
(mg/kg)

		Laboratory-Specific
(mg/kg)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		1,3,5-Trinitrobenzene (1,3,5-TNB)

		99-35-4

		220

		NC

		110

		0.4

		0.2

		0.1

		75

		125

		30



		1,3-Dinitrobenzene (1,3-DNB)

		99-65-0

		0.61

		NC

		0.305

		0.4

		0.2

		0.1

		80

		125

		



		2,4,6-Trinitrotoluene (2,4,6-TNT)

		118-96-7

		3.6

		10

		1.8

		0.4

		0.2

		0.1

		55

		140

		



		2,4-Dinitrotoluene (2,4-DNT)

		121-14-2

		1.6

		11

		0.8

		0.4

		0.2

		0.1

		80

		125

		



		2,6-Dinitrotoluene (2,6-DNT)

		606-20-2

		6.1

		8.5

		3.05

		0.4

		0.2

		0.1

		80

		125

		



		2-Amino-4,6-dinitrotoluene (2-Am-DNT)

		35572-78-2

		15

		80

		7.5

		0.4

		0.2

		0.1

		80

		125

		



		2-Nitrotoluene (2-NT)

		88-72-2

		2.9

		NC

		1.45

		0.4

		0.2

		0.1

		80

		125

		



		3,5-Dinitroaniline

		618-87-1

		NC

		NC

		Lab LOD

		0.4

		0.2

		0.1

		60

		120

		



		3-Nitrotoluene (3-NT)

		99-08-1

		0.61

		NC

		0.305

		0.4

		0.2

		0.1

		75

		125

		



		4-Amino-2,6-dinitrotoluene (4-Am-DNT)

		19406-51-0

		15

		80

		7.5

		0.4

		0.2

		0.1

		80

		125

		



		4-Nitrotoluene (4-NT)

		99-99-0

		24

		NC

		12

		0.4

		0.2

		0.1

		75

		125

		



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

		121-82-4

		5.6

		10

		2.8

		0.4

		0.2

		0.1

		70

		135

		



		Methyl-2,4,6-trinitrophenylnitramine (Tetryl)

		479-45-8

		24

		10

		5

		0.4

		0.2

		0.1

		10

		150

		



		Nitrobenzene (NB)

		98-95-3

		4.8

		2.26

		1.13

		0.4

		0.2

		0.1

		75

		125

		



		Nitroglycerin

		55-63-0

		0.61

		NC

		0.305

		1

		0.5

		0.25

		60

		120

		



		Nitroguanidine

		556-88-7

		610

		NC

		305

		0.10

		0.050

		0.025

		70

		130

		



		Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX)

		2691-41-0

		380

		10

		5

		0.4

		0.2

		0.1

		75

		125

		



		Pentaerythritol tetranitrate (PETN)

		14797-73-0

		12

		NC

		6

		1

		0.5

		0.25

		60

		120

		



		Notes:



		1 PALs were developed to be protective of human health and the environment. Refer to Worksheet #11 for a detailed discussion on development of PALs. No background values have been established for explosives in soil at CAX.



		2 Project QL Goals are equal to half of the minimum of the applicable criteria (PALs).



		3 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		NC indicates that there is no criterion for a particular analyte.







		[bookmark: _Toc326655699]SAP Worksheet #15-1g—Reference Limits and Evaluation Table



		Matrix: Surface and Subsurface Soil



		Analytical Group: Wet Chemistry



		Analyte

		CAS Number

		Project Indicator Level1

		Units

		Laboratory-Specific

		LCS, MS, and MSD %R and RPD Limits2



		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		Total organic carbon (TOC)

		TOC

		NA

		mg/kg

		800

		400

		200

		80

		120

		20



		pH

		PH

		5 < pH > 8

		pH

		NA

		NA

		NA

		80

		120

		20



		Notes:



		1 Project indicator levels are approximate threshold values for results that will help support the ecological risk assessment.
TOC data will be used to help evaluate fate, transport, and bioavailability.
Data for pH will be used as the soil ecological screening value for select metals (aluminum and iron).



		2 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.







		[bookmark: _Toc326655700][bookmark: RANGE!A1:K59]
SAP Worksheet #15-2a—Reference Limits and Evaluation Table

Matrix: Surface Sediment and Subsurface Sediment

Analytical Group: VOCs



		Analyte

		CAS Number

		Adjusted Residential Soil RSL (Nov 2011)1
(mg/kg)

		SD Freshwater ECO PAL1
(mg/kg)

		Project Quantitation Limit Goal2
(mg/kg)

		Laboratory-Specific
(mg/kg)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		1,1,1-Trichloroethane

		71-55-6

		640

		0.17

		0.085

		0.0050

		0.0025

		0.00125

		70

		135

		30



		1,1,2,2-Tetrachloroethane

		79-34-5

		5.6

		0.94

		0.47

		0.0050

		0.0025

		0.00125

		55

		130

		



		1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113)

		76-13-1

		910

		NC

		455

		0.010

		0.0050

		0.0025

		20

		185

		



		1,1,2-Trichloroethane

		79-00-5

		1.6

		1.2

		0.6

		0.0050

		0.0025

		0.00125

		60

		125

		



		1,1-Dichloroethane

		75-34-3

		33

		0.027

		0.0135

		0.0050

		0.0025

		0.00125

		75

		125

		



		1,1-Dichloroethene

		75-35-4

		240

		0.031

		0.0155

		0.0050

		0.0025

		0.00125

		65

		135

		



		1,2,3-Trichlorobenzene

		87-61-6

		49

		0.858

		0.429

		0.0050

		0.0025

		0.00125

		60

		130

		



		1,2,4-Trichlorobenzene

		120-82-1

		62

		9.2

		4.6

		0.0050

		0.0025

		0.00125

		65

		130

		



		1,2-Dibromo-3-chloropropane

		96-12-8

		0.054

		0.34

		0.027

		0.010

		0.0050

		0.0025

		40

		135

		



		1,2-Dibromoethane

		106-93-4

		0.34

		NC

		0.17

		0.0050

		0.0025

		0.00125

		70

		125

		



		1,2-Dichlorobenzene

		95-50-1

		380

		0.34

		0.17

		0.0050

		0.0025

		0.00125

		75

		120

		



		1,2-Dichloroethane

		107-06-2

		4.3

		0.25

		0.125

		0.0050

		0.0025

		0.00125

		70

		135

		



		1,2-Dichloropropane

		78-87-5

		9.4

		NC

		4.7

		0.0050

		0.0025

		0.00125

		70

		120

		



		1,3-Dichlorobenzene

		541-73-1

		NC

		1.7

		0.85

		0.0050

		0.0025

		0.00125

		70

		125

		



		1,4-Dichlorobenzene

		106-46-7

		24

		0.35

		0.175

		0.0050

		0.0025

		0.00125

		70

		125

		



		2-Butanone

		78-93-3

		28000

		NC

		14000

		0.010

		0.0050

		0.0025

		30

		160

		



		2-Hexanone

		591-78-6

		210

		NC

		105

		0.010

		0.0050

		0.0025

		45

		145

		



		4-Methyl-2-pentanone

		108-10-1

		3400

		NC

		1700

		0.010

		0.0050

		0.0025

		45

		145

		



		Acetone

		67-64-1

		61000

		NC

		30500

		0.020

		0.010

		0.0050

		20

		160

		



		Benzene

		71-43-2

		11

		0.057

		0.0285

		0.0050

		0.0025

		0.00125

		75

		125

		



		Bromodichloromethane

		75-27-4

		2.7

		NC

		1.35

		0.0050

		0.0025

		0.00125

		70

		130

		



		Bromoform

		75-25-2

		620

		0.65

		0.325

		0.0050

		0.0025

		0.00125

		55

		135

		



		Bromomethane

		74-83-9

		7.3

		NC

		3.65

		0.010

		0.0050

		0.0025

		30

		160

		



		Carbon disulfide

		75-15-0

		740

		0.00085

		0.000425

		0.0050

		0.0025

		0.00125

		45

		160

		



		Carbon tetrachloride

		56-23-5

		6.1

		1.2

		0.6

		0.0050

		0.0025

		0.00125

		65

		135

		



		Chlorobenzene

		108-90-7

		290

		0.82

		0.41

		0.0050

		0.0025

		0.00125

		75

		125

		



		Chloroethane

		75-00-3

		2100

		NC

		1050

		0.010

		0.0050

		0.0025

		40

		155

		







		

		

SAP Worksheet #15-2a—Reference Limits and Evaluation Table (continued)



		

		Matrix: Surface Sediment and Subsurface Sediment



		

		Analytical Group: VOCs



		Analyte

		CAS Number

		Adjusted Residential Soil RSL (Nov 2011)1
(mg/kg)

		SD Freshwater ECO PAL1
(mg/kg)

		Project Quantitation Limit Goal2
(mg/kg)

		Laboratory-Specific
(mg/kg)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		Chloroform

		67-66-3

		2.9

		0.022

		0.011

		0.0050

		0.0025

		0.00125

		70

		125

		30



		Chloromethane

		74-87-3

		120

		NC

		60

		0.010

		0.0050

		0.0025

		50

		130

		



		cis-1,2-Dichloroethene

		156-59-2

		160

		0.4

		0.2

		0.0050

		0.0025

		0.00125

		65

		125

		



		cis-1,3-Dichloropropene

		10061-01-5

		17

		0.000051

		0.0000255

		0.0050

		0.0025

		0.00125

		70

		125

		



		Cyclohexane

		110-82-7

		120

		NC

		60

		0.0050

		0.0025

		0.00125

		65

		140

		



		Dibromochloromethane

		124-48-1

		6.8

		NC

		3.4

		0.0050

		0.0025

		0.00125

		65

		130

		



		Dichlorodifluoromethane (Freon-12)

		75-71-8

		94

		NC

		47

		0.010

		0.0050

		0.0025

		35

		135

		



		Ethylbenzene

		100-41-4

		54

		3.6

		1.8

		0.0050

		0.0025

		0.00125

		75

		125

		



		Isopropylbenzene

		98-82-8

		270

		0.086

		0.043

		0.0050

		0.0025

		0.00125

		75

		130

		



		Methyl acetate

		79-20-9

		29000

		NC

		14500

		0.010

		0.0050

		0.0025

		45

		165

		



		Methylcyclohexane

		108-87-2

		NC

		NC

		0

		0.0050

		0.0025

		0.00125

		65

		135

		



		Methylene chloride

		75-09-2

		110

		0.37

		0.185

		0.010

		0.0050

		0.0025

		55

		140

		



		Methyl-tert-butyl ether (MTBE)

		1634-04-4

		430

		NC

		215

		0.0050

		0.0025

		0.00125

		55

		150

		



		Styrene

		100-42-5

		870

		0.559

		0.2795

		0.0050

		0.0025

		0.00125

		75

		125

		



		Tetrachloroethene

		127-18-4

		5.5

		0.53

		0.265

		0.0050

		0.0025

		0.00125

		65

		140

		



		Toluene

		108-88-3

		820

		0.67

		0.335

		0.0050

		0.0025

		0.00125

		70

		125

		



		trans-1,2-Dichloroethene

		156-60-5

		150

		0.4

		0.2

		0.0050

		0.0025

		0.00125

		65

		135

		



		trans-1,3-Dichloropropene

		10061-02-6

		17

		0.000051

		0.0000255

		0.0050

		0.0025

		0.00125

		65

		125

		



		Trichloroethene

		79-01-6

		4.4

		1.6

		0.8

		0.0050

		0.0025

		0.00125

		75

		125

		



		Trichlorofluoromethane (Freon-11)

		75-69-4

		790

		NC

		395

		0.010

		0.0050

		0.0025

		25

		185

		



		Vinyl chloride

		75-01-4

		0.6

		NC

		0.3

		0.0050

		0.0025

		0.00125

		60

		125

		



		Xylene (total)

		1330-20-7

		260

		0.16

		0.08

		0.015

		0.0075

		0.00375

		75

		125

		



		

		Notes:



		

		1 PALs were developed to be protective of human health and the environment. Refer to Worksheet #11 for a detailed discussion on development of PALs. 



		

		2 Project QL Goals are equal to half of the minimum of the applicable criteria (PALs).



		

		3 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		

		NC indicates that there is no criterion for a particular analyte.







		[bookmark: _Toc326655701]
SAP Worksheet #15-2b—Reference Limits and Evaluation Table



		Matrix: Surface Sediment and Subsurface Sediment



		Analytical Group: SVOCs



		Analyte

		CAS Number

		Adjusted Residential Soil RSL x10 for SD (Nov 2011)1
(mg/kg)

		SD Freshwater ECO PAL1
(mg/kg)

		Project Quantitation Limit Goal2
(mg/kg)

		Laboratory-Specific
(mg/kg)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		1,1-Biphenyl

		92-52-4

		51

		1.1

		0.55

		0.333

		0.167

		0.0833

		45

		110

		30



		1,2,4,6-Tetrachlorobenzene

		95-94-3

		18

		NC

		9

		0.333

		0.167

		0.0833

		50

		150

		



		2,2'-Oxybis(1-chloropropane)

		108-60-1

		46

		NC

		23

		0.333

		0.167

		0.0833

		20

		115

		



		2,3,4,6-Tetrachlorophenol

		4901-51-3

		NC

		NC

		Lab LOD

		0.333

		0.167

		0.0833

		50

		125

		



		2,4,5-Trichlorophenol

		95-95-4

		6100

		NC

		3050

		0.333

		0.167

		0.0833

		50

		110

		



		2,4,6-Trichlorophenol

		88-06-2

		61

		0.213

		0.1065

		0.333

		0.167

		0.0833

		45

		110

		



		2,4-Dichlorophenol

		120-83-2

		180

		0.117

		0.0585

		0.333

		0.167

		0.0833

		45

		110

		



		2,4-Dimethylphenol

		105-67-9

		1200

		NC

		600

		1.33

		0.667

		0.333

		30

		105

		



		2,4-Dinitrophenol

		51-28-5

		120

		NC

		60

		3.33

		1.67

		0.833

		15

		130

		



		2,4-Dinitrotoluene

		121-14-2

		16

		0.042

		0.021

		0.333

		0.167

		0.0833

		50

		115

		



		2,6-Dinitrotoluene

		606-20-2

		61

		NC

		30.5

		0.333

		0.167

		0.0833

		50

		110

		



		2-Chloronaphthalene

		91-58-7

		180

		NC

		90

		0.333

		0.167

		0.0833

		45

		105

		



		2-Chlorophenol

		95-57-8

		390

		0.031

		0.0155

		0.333

		0.167

		0.0833

		45

		105

		



		2-Methylnaphthalene

		91-57-6

		310

		NC

		155

		0.00667

		0.00333

		0.00167

		30

		111

		



		2-Methylphenol

		95-48-7

		3100

		NC

		1550

		0.333

		0.167

		0.0833

		40

		105

		



		2-Nitroaniline

		88-74-4

		610

		NC

		305

		1.33

		0.667

		0.333

		45

		120

		



		2-Nitrophenol

		88-75-5

		390

		NC

		195

		0.333

		0.167

		0.0833

		40

		110

		



		3,3'-Dichlorobenzidine

		91-94-1

		11

		0.127

		0.0635

		0.333

		0.167

		0.0833

		19

		130

		



		3-Nitroaniline

		99-09-2

		NC

		NC

		Lab LOD

		1.33

		0.667

		0.333

		25

		110

		



		4,6-Dinitro-2-methylphenol

		534-52-1

		4.9

		NC

		2.45

		3.33

		1.67

		0.833

		30

		135

		



		4-Bromophenyl-phenylether

		101-55-3

		NC

		1.3

		Lab LOD

		0.333

		0.167

		0.0833

		45

		115

		



		4-Chloro-3-methylphenol

		59-50-7

		6100

		NC

		3050

		0.333

		0.167

		0.0833

		45

		115

		



		4-Chloroaniline

		106-47-8

		24

		NC

		12

		0.333

		0.167

		0.0833

		10

		95

		



		4-Chlorophenyl-phenylether

		7005-72-3

		310

		NC

		155

		0.333

		0.167

		0.0833

		45

		110

		



		4-Methylphenol

		106-44-5

		310

		NC

		155

		0.333

		0.167

		0.0833

		40

		105

		







		
SAP Worksheet #15-2b—Reference Limits and Evaluation Table (continued)



		Matrix: Surface Sediment and Subsurface Sediment



		Analytical Group: SVOCs



		Analyte

		CAS Number

		Adjusted Residential Soil RSL x10 for SD (Nov 2011)1
(mg/kg)

		SD Freshwater ECO PAL1
(mg/kg)

		Project Quantitation Limit Goal2
(mg/kg)

		Laboratory-Specific
(mg/kg)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		4-Nitroaniline

		100-01-6

		240

		NC

		120

		1.33

		0.667

		0.333

		35

		115

		30



		4-Nitrophenol

		100-02-7

		48

		NC

		24

		1.33

		0.667

		0.333

		15

		140

		



		Acenaphthene

		83-32-9

		3400

		0.29

		0.145

		0.00667

		0.00333

		0.00167

		28

		110

		



		Acenaphthylene

		208-96-8

		3400

		0.16

		0.08

		0.00667

		0.00333

		0.00167

		23

		126

		



		Acetophenone

		98-86-2

		2500

		NC

		1250

		0.333

		0.167

		0.0833

		35

		110

		



		Anthracene

		120-12-7

		17000

		0.0572

		0.0286

		0.00667

		0.00333

		0.00167

		28

		136

		



		Atrazine

		1912-24-9

		21

		0.007

		0.0035

		0.333

		0.167

		0.0833

		55

		105

		



		Benzaldehyde

		100-52-7

		1200

		NC

		600

		0.333

		0.167

		0.0833

		10

		160

		



		Benzo(a)anthracene

		56-55-3

		1.5

		0.108

		0.054

		0.00667

		0.00333

		0.00167

		31

		146

		



		Benzo(a)pyrene

		50-32-8

		0.15

		0.15

		0.075

		0.00667

		0.00333

		0.00167

		28

		128

		



		Benzo(b)fluoranthene

		205-99-2

		1.5

		0.24

		0.12

		0.00667

		0.00333

		0.00167

		30

		139

		



		Benzo(g,h,i)perylene

		191-24-2

		1700

		0.17

		0.085

		0.00667

		0.00333

		0.00167

		21

		149

		



		Benzo(k)fluoranthene

		207-08-9

		15

		0.24

		0.12

		0.00667

		0.00333

		0.00167

		42

		129

		



		bis(2-Chloroethoxy)methane

		111-91-1

		180

		NC

		90

		0.333

		0.167

		0.0833

		45

		110

		



		bis(2-Chloroethyl)ether

		111-44-4

		2.1

		NC

		1.05

		0.333

		0.167

		0.0833

		40

		105

		



		bis(2-Ethylhexyl)phthalate

		117-81-7

		350

		0.75

		0.375

		0.333

		0.167

		0.0833

		45

		125

		



		Butylbenzylphthalate

		85-68-7

		2600

		11

		5.5

		0.333

		0.167

		0.0833

		50

		125

		



		Caprolactam

		105-60-2

		31000

		NC

		15500

		0.333

		0.167

		0.0833

		50

		110

		



		Carbazole

		86-74-8

		NC

		NC

		Lab LOD

		0.333

		0.167

		0.0833

		45

		115

		



		Chrysene

		218-01-9

		150

		0.166

		0.083

		0.00667

		0.00333

		0.00167

		39

		134

		



		Dibenz(a,h)anthracene

		53-70-3

		0.15

		0.033

		0.0165

		0.00667

		0.00333

		0.00167

		30

		138

		



		Dibenzofuran

		132-64-9

		78

		5.1

		2.55

		0.333

		0.167

		0.0833

		50

		105

		



		Diethylphthalate

		84-66-2

		49000

		0.63

		0.315

		0.333

		0.167

		0.0833

		50

		115

		



		Dimethyl phthalate

		131-11-3

		NC

		NC

		Lab LOD

		0.333

		0.167

		0.0833

		50

		110

		



		Di-n-butylphthalate

		84-74-2

		6100

		0.11

		0.055

		0.333

		0.167

		0.0833

		55

		110

		



		Di-n-octylphthalate

		117-84-0

		350

		NC

		175

		0.333

		0.167

		0.0833

		40

		130

		



		Fluoranthene

		206-44-0

		2300

		0.423

		0.2115

		0.00667

		0.00333

		0.00167

		30

		142

		



		Fluorene

		86-73-7

		2300

		0.0774

		0.0387

		0.00667

		0.00333

		0.00167

		27

		116

		



		Hexachlorobenzene

		118-74-1

		3

		0.02

		0.01

		0.333

		0.167

		0.0833

		45

		120

		



		Hexachlorobutadiene

		87-68-3

		61

		0.55

		0.275

		0.333

		0.167

		0.0833

		30

		110

		



		Hexachlorocyclopentadiene

		77-47-4

		370

		NC

		185

		0.333

		0.167

		0.0833

		10

		110

		



		Hexachloroethane

		67-72-1

		43

		1

		0.5

		0.333

		0.167

		0.0833

		35

		110

		



		Indeno(1,2,3-cd)pyrene

		193-39-5

		1.5

		0.2

		0.1

		0.00667

		0.00333

		0.00167

		17

		164

		



		Isophorone

		78-59-1

		5100

		NC

		2550

		0.333

		0.167

		0.0833

		45

		110

		



		Naphthalene

		91-20-3

		36

		0.176

		0.088

		0.00667

		0.00333

		0.00167

		29

		106

		



		Nitrobenzene

		98-95-3

		48

		1.78

		0.89

		0.333

		0.167

		0.0833

		40

		115

		



		n-Nitroso-di-n-propylamine

		621-64-7

		0.69

		NC

		0.345

		0.333

		0.167

		0.0833

		40

		115

		



		n-Nitrosodiphenylamine

		86-30-6

		990

		2.68

		1.34

		0.333

		0.167

		0.0833

		50

		115

		



		Pentachlorophenol

		87-86-5

		8.9

		0.504

		0.252

		1.33

		0.667

		0.333

		25

		120

		



		Phenanthrene

		85-01-8

		17000

		0.204

		0.102

		0.00667

		0.00333

		0.00167

		32

		127

		



		Phenol

		108-95-2

		18000

		0.048

		0.024

		0.333

		0.167

		0.0833

		40

		100

		



		Pyrene

		129-00-0

		1700

		0.195

		0.0975

		0.00667

		0.00333

		0.00167

		28

		130

		



		Notes:



		1 PALs were developed to be protective of human health and the environment. Refer to Worksheet #11 for a detailed discussion on development of PALs.



		2 Project QL Goals are equal to half of the minimum of the applicable criteria (PALs).



		3 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		NC indicates that there is no criterion for a particular analyte.







		[bookmark: _Toc326655702]
SAP Worksheet #15-2c—Reference Limits and Evaluation Table



		Matrix: Surface Sediment and Subsurface Sediment



		Analytical Group: Pesticides



		Analyte

		CAS Number

		Adjusted Residential Soil RSL x10 for SD 
(Nov 2011)1
(µg/kg)

		SD Freshwater ECO PAL1
(µg/kg)

		Project Quantitation Limit Goal2
(µg/kg)

		Laboratory-Specific
(µg/kg)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		4,4'-DDD

		72-54-8

		20000

		4.88

		2.44

		0.67

		0.34

		0.17

		30

		135

		30



		4,4'-DDE

		72-55-9

		14000

		3.16

		1.58

		0.67

		0.34

		0.17

		70

		125

		



		4,4'-DDT

		50-29-3

		17000

		4.16

		2.08

		0.67

		0.34

		0.17

		45

		140

		



		Aldrin

		309-00-2

		290

		2

		1

		0.67

		0.34

		0.11

		45

		140

		



		alpha-BHC

		319-84-6

		770

		6

		3

		0.67

		0.34

		0.11

		60

		125

		



		alpha-Chlordane

		5103-71-9

		16000

		3.24

		1.62

		0.67

		0.34

		0.11

		65

		120

		



		beta-BHC

		319-85-7

		2700

		5

		2.5

		0.67

		0.34

		0.11

		60

		125

		



		delta-BHC

		319-86-8

		2700

		3

		1.5

		0.67

		0.34

		0.11

		55

		130

		



		Dieldrin

		60-57-1

		300

		1.9

		0.95

		0.67

		0.34

		0.17

		65

		125

		



		Endosulfan I

		959-98-8

		370000

		2.9

		1.45

		0.67

		0.34

		0.11

		15

		135

		



		Endosulfan II

		33213-65-9

		370000

		14

		7

		0.67

		0.34

		0.17

		35

		140

		



		Endosulfan sulfate

		1031-07-8

		370000

		5.4

		2.7

		0.67

		0.34

		0.17

		60

		135

		



		Endrin

		72-20-8

		18000

		2.22

		1.11

		0.67

		0.34

		0.17

		60

		135

		



		Endrin aldehyde

		7421-93-4

		18000

		2.22

		1.11

		0.67

		0.34

		0.17

		35

		145

		



		Endrin ketone

		53494-70-5

		18000

		2.22

		1.11

		0.67

		0.34

		0.17

		65

		135

		



		gamma-BHC (Lindane)

		58-89-9

		5200

		2.37

		1.185

		0.67

		0.34

		0.11

		60

		125

		



		gamma-Chlordane

		5103-74-2

		16000

		3.24

		1.62

		0.67

		0.34

		0.11

		65

		125

		



		Heptachlor

		76-44-8

		290

		68

		34

		0.67

		0.34

		0.11

		50

		140

		



		Heptachlor epoxide

		1024-57-3

		530

		2.47

		1.235

		0.67

		0.34

		0.11

		65

		130

		



		Methoxychlor

		72-43-5

		310000

		19

		9.5

		0.67

		0.34

		0.11

		55

		145

		



		Toxaphene

		8001-35-2

		4400

		28

		14

		33

		22

		11

		50

		150

		



		Notes:



		1 PALs were developed to be protective of human health and the environment. Refer to Worksheet #11 for a detailed discussion on development of PALs.



		2 Project QL Goals are equal to half of the minimum of the applicable criteria (PALs).



		3 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		NC indicates that there is no criterion for a particular analyte.







		[bookmark: _Toc326655703]
SAP Worksheet #15-2d—Reference Limits and Evaluation Table



		Matrix: Surface Sediment and Subsurface Sediment



		Analytical Group: PCBs



		Analyte

		CAS Number

		Adjusted Residential Soil RSL x10 for SD (Nov 2011)1
(µg/kg)

		SD Freshwater ECO PAL1
(µg/kg)

		Project Quantitation Limit Goal2
(µg/kg)

		Laboratory-Specific
(µg/kg)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ 

		LOD

		DL 

		LCL

		UCL

		%RPD



		Aroclor 1260

		11096-82-5

		2200

		59.8

		29.9

		16.7

		8.33

		4.17

		60

		130

		30



		Notes:



		1 PALs were developed to be protective of human health and the environment. Refer to Worksheet #11 for a detailed discussion on development of PALs.



		2 Project QL Goals are equal to half of the minimum of the applicable criteria (PALs).



		3 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		[bookmark: _Toc326655704]

SAP Worksheet #15-2e—Reference Limits and Evaluation Table



		Matrix: Surface Sediment and Subsurface Sediment



		Analytical Group: Metals including cyanide



		Analyte

		CAS Number

		Adjusted Residential Soil RSL x10 for SD (Nov 2011)1
(mg/kg)

		SD Freshwater ECO PAL1
(mg/kg)

		Project Quantitation Limit Goal2
(mg/kg)

		Laboratory-Specific
(mg/kg)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		Aluminum

		7429-90-5

		77000

		25,500

		12750

		10

		5.0

		2.5

		80

		120

		20



		Antimony

		7440-36-0

		31

		3

		1.5

		0.50

		0.40

		0.25

		80

		120

		



		Arsenic

		7440-38-2

		3.9

		9.79

		1.95

		0.50

		0.30

		0.15

		80

		120

		



		Barium

		7440-39-3

		15000

		20

		10

		2.0

		0.50

		0.25

		80

		120

		



		Beryllium

		7440-41-7

		160

		NC

		80

		0.25

		0.10

		0.050

		80

		120

		



		Cadmium

		7440-43-9

		70

		0.99

		0.495

		0.25

		0.10

		0.050

		80

		120

		



		Calcium

		7440-70-2

		NC

		NC

		Lab LOD

		250

		100

		50

		80

		120

		



		Chromium

		7440-47-3

		2.9

		43.4

		1.45

		0.50

		0.20

		0.10

		80

		120

		



		Cobalt

		7440-48-4

		23

		50

		11.5

		0.625

		0.50

		0.25

		80

		120

		



		Copper

		7440-50-8

		3100

		31.6

		15.8

		0.50

		0.40

		0.20

		80

		120

		



		Iron

		7439-89-6

		55000

		20000

		10000

		5.0

		3.0

		1.5

		80

		120

		



		Lead

		7439-92-1

		4000

		35.8

		17.9

		0.25

		0.15

		0.075

		80

		120

		



		Magnesium

		7439-95-4

		NC

		NC

		Lab LOD

		250

		150

		50

		80

		120

		



		Manganese

		7439-96-5

		1800

		460

		230

		0.75

		0.30

		0.15

		80

		120

		



		Mercury

		7439-97-6

		23

		0.18

		0.09

		0.033

		0.033

		0.013

		80

		120

		



		Nickel

		7440-02-0

		1500

		22.7

		11.35

		0.50

		0.30

		0.15

		80

		120

		



		Potassium

		7440-09-7

		NC

		NC

		Lab LOD

		250

		150

		50

		80

		120

		



		Selenium

		7782-49-2

		390

		2

		1

		0.50

		0.25

		0.15

		80

		120

		



		Silver

		7440-22-4

		390

		1

		0.5

		0.50

		0.10

		0.050

		80

		120

		



		Sodium

		7440-23-5

		NC

		NC

		Lab LOD

		250

		150

		50

		80

		120

		



		Thallium

		7440-28-0

		0.78

		NC

		0.39

		0.40

		0.20

		0.15

		80

		120

		



		Vanadium

		7440-62-2

		390

		NC

		195

		0.625

		0.50

		0.25

		80

		120

		



		Zinc

		7440-66-6

		23000

		121

		60.5

		1.0

		0.50

		0.25

		80

		120

		



		Cyanide

		57-12-5

		1600

		NC

		800

		0.75

		0.25

		0.125

		80

		120

		



		Notes:



		1 PALs were developed to be protective of human health and the environment. Refer to Worksheet #11 for a detailed discussion on development of PALs.



		2 Project QL Goals are equal to half of the minimum of the applicable criteria (PALs).



		3 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		NC indicates that there is no criterion for a particular analyte.
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SAP Worksheet #15-2f—Reference Limits and Evaluation Table

Matrix: Surface Sediment and Subsurface Sediment

Analytical Group: Explosives including Nitroguanidine



		Analyte

		CAS Number

		Adjusted Residential Soil RSL x10 for SD (Nov 2011)1
(mg/kg)

		SD Freshwater ECO PAL1
(mg/kg)

		Project Quantitation Limit Goal2
(mg/kg)

		Laboratory-Specific
(mg/kg)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		1,3,5-Trinitrobenzene (1,3,5-TNB)

		99-35-4

		2200

		0.0024

		0.0012

		0.4

		0.2

		0.1

		75

		125

		30



		1,3-Dinitrobenzene (1,3-DNB)

		99-65-0

		6.1

		0.0067

		0.00335

		0.4

		0.2

		0.1

		80

		125

		



		2,4,6-Trinitrotoluene (2,4,6-TNT)

		118-96-7

		36

		0.092

		0.046

		0.4

		0.2

		0.1

		55

		140

		



		2,4-Dinitrotoluene (2,4-DNT)

		121-14-2

		16

		0.042

		0.021

		0.4

		0.2

		0.1

		80

		125

		



		2,6-Dinitrotoluene (2,6-DNT)

		606-20-2

		61

		0.056

		0.028

		0.4

		0.2

		0.1

		80

		125

		



		2-Amino-4,6-dinitrotoluene (2-Am-DNT)

		35572-78-2

		150

		0.0132

		0.0066

		0.4

		0.2

		0.1

		80

		125

		



		2-Nitrotoluene (2-NT)

		88-72-2

		29

		6.204

		3.102

		0.4

		0.2

		0.1

		80

		125

		



		3,5-Dinitroaniline

		618-87-1

		NC

		NC

		Lab LOD

		0.4

		0.2

		0.1

		60

		120

		



		3-Nitrotoluene (3-NT)

		99-08-1

		6.1

		1.92

		0.96

		0.4

		0.2

		0.1

		75

		125

		



		4-Amino-2,6-dinitrotoluene (4-Am-DNT)

		19406-51-0

		150

		0.023

		0.0115

		0.4

		0.2

		0.1

		80

		125

		



		4-Nitrotoluene (4-NT)

		99-99-0

		240

		4.06

		2.03

		0.4

		0.2

		0.1

		75

		125

		



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

		121-82-4

		56

		0.0127

		0.00635

		0.4

		0.2

		0.1

		70

		135

		



		Methyl-2,4,6-trinitrophenylnitramine (Tetryl)

		479-45-8

		240

		NC

		120

		0.4

		0.2

		0.1

		10

		150

		



		Nitrobenzene (NB)

		98-95-3

		48

		1.779

		0.8895

		0.4

		0.2

		0.1

		75

		125

		



		Nitroglycerin

		55-63-0

		6.1

		NC

		3.05

		1

		0.5

		0.25

		60

		120

		



		Nitroguanidine

		556-88-7

		6100

		NC

		3050

		0.10

		0.050

		0.025

		70

		130

		



		Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX)

		2691-41-0

		3800

		0.0047

		0.00235

		0.4

		0.2

		0.1

		75

		125

		



		Pentaerythritol tetranitrate (PETN)

		14797-73-0

		120

		0.0127

		0.00635

		1

		0.5

		0.25

		60

		120

		



		Notes:

1 PALs were developed to be protective of human health and the environment. Refer to Worksheet #11 for a detailed discussion on development of PALs. 

2 Project QL Goals are equal to half of the minimum of the applicable criteria (PALs).

3 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.

NC indicates that there is no criterion for a particular analyte.
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SAP Worksheet #15-2g—Reference Limits and Evaluation Table



		Matrix: Surface Sediment and Subsurface Sediment



		Analytical Group: Wet Chemistry



		Analyte

		CAS Number3

		Project Indicator Level1

		Units

		Laboratory-Specific

		LCS, MS, and MSD %R and RPD Limits2



		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		Total organic carbon (TOC)

		TOC

		2,000

		mg/kg

		800

		400

		200

		80

		120

		20



		pH

		PH

		NA

		pH

		NA

		NA

		NA

		80

		120

		20



		Notes:



		1 Project indicator levels are approximate threshold values for results that will help support the ecological risk assessment.
TOC data in sediment will be used to adjust equilibrium partitioning-based ecological screening values and to evaluate habitat conditions.
Data for pH will be used to evaluate habitat conditions.



		2 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		3 A contractor-specific identifier is used instead of a CAS Number.







		[bookmark: _Toc326655707]SAP Worksheet #15-2h—Reference Limits and Evaluation Table



		Matrix: Surface Sediment



		Analytical Group: AVS/SEM



		Analyte1

		CAS Number3

		Laboratory-Specific
(umol/g)

		LCS, MS, and MSD %R Limits2



		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		Acid volatile sulfide

		ACIDSO2

		0.20

		0.20

		0.080

		80

		120

		20



		Cadmium

		7440-43-9

		0.00111

		0.000445

		0.000222

		

		

		



		Copper

		7440-50-8

		0.00983

		0.00315

		0.00197

		

		

		



		Lead

		7439-92-1

		0.000362

		0.000362

		0.000181

		

		

		



		Mercury

		7439-97-6

		0.0000250

		0.0000100

		0.0000100

		

		

		



		Nickel

		7440-02-0

		0.0170

		0.00256

		0.00128

		

		

		



		Silver

		7440-22-4

		0.00232

		0.00116

		0.000695

		

		

		



		Zinc

		7440-66-6

		0.00765

		0.00382

		0.00191

		

		

		



		Notes:



		1 The ratio of metals/AVS will be used to evaluate the potential bioavailability of the analyzed metals in sediment.



		2 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		3 In some instances a contractor-specific identifier is used instead of a CAS Number.







		[bookmark: _Toc326655708]SAP Worksheet #15-2i—Reference Limits and Evaluation Table



		Matrix: Surface Soil and Surface Sediment



		Analytical Group: Grain-size



		Analyte1,2

		CAS Number3

		Units



		GS03 Sieve 3" (75 mm)

		SIEVE75.0

		% Passing



		GS05 Sieve 2" (50 mm)

		SIEVE50.0

		% Passing



		GS06 Sieve 1.5" (37.5 mm)

		SIEVE37.5

		% Passing



		GS07 Sieve 1" (25.0 mm)

		SIEVE25.0

		% Passing



		GS08 Sieve 0.75" (19.0 mm)

		SIEVE19.0

		% Passing



		GS10 Sieve 0.375" (9.5 mm)

		SIEVE9.5

		% Passing



		Sieve No. 004 (4.75 mm)

		SIEVE4.75

		% Passing



		Sieve No. 010 (2.00 mm)

		SIEVE2.0

		% Passing



		Sieve No. 020 (850 um)

		SIEVE850

		% Passing



		Sieve No. 040 (425 um)

		SIEVE425

		% Passing



		Sieve No. 060 (250 um)

		SIEVE250

		% Passing



		Sieve No. 080 (180 um)

		SIEVE180

		% Passing



		Sieve No. 100 (150 um)

		SIEVE150

		% Passing



		Sieve No. 200 (75um)

		SIEVE75

		% Passing



		Gravel (%)

		GRAVEL

		%



		Sand (%)

		14808-60-7

		%



		Coarse Sand (%)

		COARSESAND

		%



		Medium Sand (%)

		MEDIUMSAND

		%



		Fine Sand (%)

		FINESAND

		%



		Fines (%)

		FINES

		%



		Notes: 



		1There are no action limits, laboratory reporting limits, or LCS recovery limits for grain-size analytes.



		2 Grain-size data will be used to characterize sediment and soil conditions in terms of habitat for certain invertebrates, and to compare site to reference habitat conditions. 



		3 In some instances a contractor-specific identifier is used.
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SAP Worksheet #15-3a—Reference Limits and Evaluation Table



		Matrix: Surface Water



		Analytical Group: VOCs



		Analyte

		CAS Number

		Adjusted Tapwater RSL X10 for SW 
(Nov 2011)1
(µg/L)

		Surface Water Eco SV1
(µg/L)

		Project Quantitation Limit Goal2
(µg/L)

		Laboratory-Specific
(µg/L)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		1,1,1-Trichloroethane

		71-55-6

		7500

		11

		5.5

		1

		0.5

		0.25

		65

		130

		30



		`

		79-34-5

		0.66

		610

		0.33

		1

		0.5

		0.25

		65

		130

		



		1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113)

		76-13-1

		53000

		NC

		26500

		2

		1

		0.5

		60

		130

		



		1,1,2-Trichloroethane

		79-00-5

		0.41

		1200

		0.205

		1

		0.5

		0.25

		75

		125

		



		1,1-Dichloroethane

		75-34-3

		24

		47

		12

		1

		0.5

		0.25

		70

		135

		



		1,1-Dichloroethene

		75-35-4

		260

		25

		12.5

		1

		0.5

		0.25

		70

		130

		



		1,2,3-Trichlorobenzene

		87-61-6

		5.2

		8

		2.6

		1

		0.5

		0.25

		55

		140

		



		1,2,4-Trichlorobenzene

		120-82-1

		3.9

		110

		1.95

		1

		0.5

		0.25

		65

		135

		



		1,2-Dibromo-3-chloropropane

		96-12-8

		0.0032

		NC

		0.0016

		2

		1

		0.5

		50

		130

		



		1,2-Dibromoethane

		106-93-4

		0.065

		NC

		0.0325

		1

		0.5

		0.25

		80

		120

		



		1,2-Dichlorobenzene

		95-50-1

		280

		14

		7

		1

		0.5

		0.25

		70

		120

		



		1,2-Dichloroethane

		107-06-2

		1.5

		910

		0.75

		1

		0.5

		0.25

		70

		130

		



		1,2-Dichloropropane

		78-87-5

		3.8

		525

		1.9

		1

		0.5

		0.25

		75

		125

		



		1,3-Dichlorobenzene

		541-73-1

		NC

		71

		35.5

		1

		0.5

		0.25

		75

		125

		



		1,4-Dichlorobenzene

		106-46-7

		4.2

		15

		2.1

		1

		0.5

		0.25

		75

		125

		



		2-Butanone

		78-93-3

		4900

		14000

		2450

		10

		5

		2.5

		30

		150

		



		2-Hexanone

		591-78-6

		34

		99

		17

		5

		2.5

		1.25

		55

		130

		



		4-Methyl-2-pentanone

		108-10-1

		1000

		170

		85

		5

		2.5

		1.25

		60

		135

		



		Acetone

		67-64-1

		12000

		1500

		750

		10

		5

		2.5

		40

		140

		



		Benzene

		71-43-2

		3.9

		130

		1.95

		1

		0.5

		0.25

		80

		120

		



		Bromodichloromethane

		75-27-4

		1.2

		NC

		0.6

		1

		0.5

		0.25

		75

		120

		



		Bromoform

		75-25-2

		79

		320

		39.5

		1

		0.5

		0.25

		70

		130

		



		Bromomethane

		74-83-9

		7

		110

		3.5

		2

		1

		0.5

		30

		145

		



		Carbon disulfide

		75-15-0

		720

		0.92

		0.46

		1

		0.5

		0.25

		35

		160

		



		Carbon tetrachloride

		56-23-5

		3.9

		240

		1.95

		1

		0.5

		0.25

		65

		140

		



		Chlorobenzene

		108-90-7

		72

		64

		32

		1

		0.5

		0.25

		80

		120

		








		
SAP Worksheet #15-3a—Reference Limits and Evaluation Table (continued)



		Matrix: Surface Water



		Analytical Group: VOCs



		Analyte

		CAS Number

		Adjusted Tapwater RSL X10 for SW 
(Nov 2011)1
(µg/L)

		Surface Water Eco SV1
(µg/L)

		Project Quantitation Limit Goal2
(µg/L)

		Laboratory-Specific
(µg/L)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		Chloroethane

		75-00-3

		21000

		NC

		10500

		2

		1

		0.5

		60

		135

		30



		Chloroform

		67-66-3

		1.9

		28

		0.95

		1

		0.5

		0.25

		65

		135

		



		Chloromethane

		74-87-3

		190

		5500

		95

		1

		0.5

		0.25

		40

		125

		



		cis-1,2-Dichloroethene

		156-59-2

		28

		590

		14

		1

		0.5

		0.25

		70

		125

		



		cis-1,3-Dichloropropene

		10061-01-5

		4.1

		24.4

		2.05

		1

		0.5

		0.25

		70

		130

		



		Cyclohexane

		110-82-7

		13000

		NC

		6500

		1

		0.5

		0.25

		60

		130

		



		Dibromochloromethane

		124-48-1

		1.5

		NC

		0.75

		1

		0.5

		0.25

		60

		135

		



		Dichlorodifluoromethane (Freon-12)

		75-71-8

		190

		NC

		95

		2

		1

		0.5

		30

		155

		



		Ethylbenzene

		100-41-4

		13

		290

		6.5

		1

		0.5

		0.25

		75

		125

		



		Isopropylbenzene

		98-82-8

		390

		2.6

		1.3

		1

		0.5

		0.25

		75

		125

		



		Methyl acetate

		79-20-9

		16000

		NC

		8000

		2

		1

		0.5

		55

		150

		



		Methylcyclohexane

		108-87-2

		NC

		NC

		Lab LOD

		1

		0.5

		0.25

		60

		125

		



		Methylene chloride

		75-09-2

		47

		2200

		23.5

		2

		1

		0.5

		55

		140

		



		Methyl-tert-butyl ether (MTBE)

		1634-04-4

		120

		11070

		60

		1

		0.5

		0.25

		65

		125

		



		Styrene

		100-42-5

		1100

		72

		36

		1

		0.5

		0.25

		65

		135

		



		Tetrachloroethene

		127-18-4

		0.72

		98

		0.36

		1

		0.5

		0.25

		45

		150

		



		Toluene

		108-88-3

		860

		9.8

		4.9

		1

		0.5

		0.25

		75

		120

		



		trans-1,2-Dichloroethene

		156-60-5

		86

		590

		43

		1

		0.5

		0.25

		60

		140

		



		trans-1,3-Dichloropropene

		10061-02-6

		4.1

		24.4

		2.05

		1

		0.5

		0.25

		55

		140

		



		Trichloroethene

		79-01-6

		2.6

		47

		1.3

		1

		0.5

		0.25

		70

		125

		



		Trichlorofluoromethane (Freon-11)

		75-69-4

		1100

		NC

		550

		2

		1

		0.5

		60

		145

		



		Vinyl chloride

		75-01-4

		0.15

		930

		0.075

		1

		0.5

		0.25

		50

		145

		



		Xylene (total)

		1330-20-7

		190

		13

		6.5

		3

		1.5

		0.75

		75

		130

		



		Notes:



		1 PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.



		2 Project QL Goals are equal to half the minimum of the applicable criteria (PALs).



		3 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		Shading represents cases where the PAL or project QL goal is lower than the laboratory LOD.



		NC indicates that there is no criterion for a particular analyte.








		[bookmark: _Toc326655710]SAP Worksheet #15-3b—Reference Limits and Evaluation Table



		Matrix: Surface Water



		Analytical Group: SVOCs



		Analyte

		CAS Number

		Adjusted Tapwater RSL X10 for SW 
(Nov 2011)1
(µg/L)

		Surface Water Eco SV1
(µg/L)

		Project Quantitation Limit Goal2
(µg/L)

		Laboratory-Specific
(µg/L)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		1,1-Biphenyl

		92-52-4

		0.83

		14

		0.415

		5

		2.5

		1.25

		50

		110

		30



		1,2,4,6-Tetrachlorobenzene

		95-94-3

		1.2

		NC

		0.6

		5

		2.5

		1.25

		50

		125

		



		2,2'-Oxybis(1-chloropropane)

		108-60-1

		3.1

		NC

		1.55

		5

		2.5

		1.25

		25

		130

		



		2,3,4,5-Tetrachlorophenol

		4901-51-3

		NC

		NC

		0

		10

		5

		2.5

		50

		125

		



		2,4,5-Trichlorophenol

		95-95-4

		890

		63

		31.5

		5

		2.5

		1.25

		50

		110

		



		2,4,6-Trichlorophenol

		88-06-2

		9

		4.9

		2.45

		5

		2.5

		1.25

		50

		115

		



		2,4-Dichlorophenol

		120-83-2

		35

		11

		5.5

		5

		2.5

		1.25

		40

		110

		



		2,4-Dimethylphenol

		105-67-9

		270

		100

		50

		20

		10

		5

		30

		110

		



		2,4-Dinitrophenol

		51-28-5

		30

		19

		9.5

		50

		25

		8.33

		15

		140

		



		2,4-Dinitrotoluene

		121-14-2

		2

		44

		1

		5

		2.5

		1.25

		50

		120

		



		2,6-Dinitrotoluene

		606-20-2

		15

		81

		7.5

		5

		2.5

		1.25

		50

		115

		



		2-Chloronaphthalene

		91-58-7

		550

		0.4

		0.2

		5

		2.5

		1.25

		50

		105

		



		2-Chlorophenol

		95-57-8

		71

		24

		12

		5

		2.5

		1.25

		35

		105

		



		2-Methylnaphthalene

		91-57-6

		27

		330

		13.5

		0.2

		0.1

		0.05

		36

		121

		



		2-Methylphenol

		95-48-7

		720

		13

		6.5

		5

		2.5

		1.25

		40

		110

		



		2-Nitroaniline

		88-74-4

		150

		NC

		75

		20

		10

		5

		50

		115

		



		2-Nitrophenol

		88-75-5

		71

		1920

		35.5

		5

		2.5

		1.25

		40

		115

		



		3,3'-Dichlorobenzidine

		91-94-1

		1.1

		4.5

		0.55

		5

		2.5

		1.25

		20

		110

		



		3-Nitroaniline

		99-09-2

		NC

		NC

		0

		20

		10

		5

		20

		125

		



		4,6-Dinitro-2-methylphenol

		534-52-1

		1.2

		2.3

		0.6

		20

		10

		5

		40

		130

		



		4-Bromophenyl-phenylether

		101-55-3

		NC

		1.5

		0.75

		5

		2.5

		1.25

		50

		115

		



		4-Chloro-3-methylphenol

		59-50-7

		1100

		0.3

		0.15

		5

		2.5

		1.25

		45

		110

		



		4-Chloroaniline

		106-47-8

		3.2

		232

		1.6

		5

		2.5

		1.25

		15

		110

		



		4-Chlorophenyl-phenylether

		7005-72-3

		27

		NC

		13.5

		5

		2.5

		1.25

		50

		110

		








		SAP Worksheet #15-3b—Reference Limits and Evaluation Table (continued)



		Matrix: Surface Water



		Analytical Group: SVOCs



		Analyte

		CAS Number

		Adjusted Tapwater RSL X10 for SW 
(Nov 2011)1
(µg/L)

		Surface Water Eco SV1
(µg/L)

		Project Quantitation Limit Goal2
(µg/L)

		Laboratory-Specific
(µg/L)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		4-Methylphenol

		106-44-5

		72

		543

		36

		5

		2.5

		1.25

		30

		110

		30



		4-Nitroaniline

		100-01-6

		33

		NC

		16.5

		20

		10

		5

		35

		120

		



		4-Nitrophenol

		100-02-7

		1.2

		300

		0.6

		20

		10

		5

		0

		125

		



		Acenaphthene

		83-32-9

		400

		23

		11.5

		0.2

		0.1

		0.05

		41

		132

		



		Acenaphthylene

		208-96-8

		400

		4840

		200

		0.2

		0.1

		0.05

		43

		140

		



		Acetophenone

		98-86-2

		1500

		NC

		750

		5

		2.5

		1.25

		50

		110

		



		Anthracene

		120-12-7

		1300

		0.73

		0.365

		0.2

		0.1

		0.05

		50

		139

		



		Atrazine

		1912-24-9

		2.6

		1.8

		0.9

		5

		2.5

		1.25

		70

		115

		



		Benzaldehyde

		100-52-7

		1500

		NC

		750

		5

		2.5

		1.25

		10

		180

		



		Benzo(a)anthracene

		56-55-3

		0.29

		0.027

		0.0135

		0.2

		0.1

		0.05

		58

		141

		



		Benzo(a)pyrene

		50-32-8

		0.029

		0.014

		0.007

		0.2

		0.1

		0.05

		31

		142

		



		Benzo(b)fluoranthene

		205-99-2

		0.29

		9.07

		0.145

		0.2

		0.1

		0.05

		42

		156

		



		Benzo(g,h,i)perylene

		191-24-2

		87

		7.64

		3.82

		0.2

		0.1

		0.05

		12

		171

		



		Benzo(k)fluoranthene

		207-08-9

		2.9

		9.07

		1.45

		0.2

		0.1

		0.05

		49

		165

		



		bis(2-Chloroethoxy)methane

		111-91-1

		47

		NC

		23.5

		5

		2.5

		1.25

		45

		105

		



		bis(2-Chloroethyl)ether

		111-44-4

		0.12

		1900

		0.06

		5

		2.5

		1.25

		35

		110

		



		bis(2-Ethylhexyl)phthalate

		117-81-7

		0.71

		32

		0.355

		5

		2.5

		1.25

		40

		125

		



		Butylbenzylphthalate

		85-68-7

		140

		19

		9.5

		5

		2.5

		1.25

		45

		115

		



		Caprolactam

		105-60-2

		7700

		NC

		3850

		5

		2.5

		1.25

		20

		110

		



		Carbazole

		86-74-8

		NC

		NC

		0

		5

		2.5

		1.25

		50

		115

		



		Chrysene

		218-01-9

		29

		NC

		14.5

		0.2

		0.1

		0.05

		51

		155

		



		Dibenz(a,h)anthracene

		53-70-3

		0.029

		NC

		0.0145

		0.2

		0.1

		0.05

		28

		153

		



		Dibenzofuran

		132-64-9

		5.8

		3.7

		1.85

		5

		2.5

		1.25

		55

		105

		



		Diethylphthalate

		84-66-2

		11000

		270

		135

		5

		2.5

		1.25

		40

		120

		



		Dimethyl phthalate

		131-11-3

		NC

		330

		165

		5

		2.5

		1.25

		25

		125

		








		SAP Worksheet #15-3b—Reference Limits and Evaluation Table (continued)



		Matrix: Surface Water



		Analytical Group: SVOCs



		Analyte

		CAS Number

		Adjusted Tapwater RSL X10 for SW 
(Nov 2011)1
(µg/L)

		Surface Water Eco SV1
(µg/L)

		Project Quantitation Limit Goal2
(µg/L)

		Laboratory-Specific
(µg/L)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		Di-n-butylphthalate

		84-74-2

		670

		35

		17.5

		5

		2.5

		1.25

		55

		115

		30



		Di-n-octylphthalate

		117-84-0

		0.71

		22

		0.355

		5

		2.5

		1.25

		35

		135

		



		Fluoranthene

		206-44-0

		630

		8.1

		4.05

		0.2

		0.1

		0.05

		47

		158

		



		Fluorene

		86-73-7

		220

		3.9

		1.95

		0.2

		0.1

		0.05

		40

		140

		



		Hexachlorobenzene

		118-74-1

		0.42

		3.68

		0.21

		5

		2.5

		1.25

		50

		110

		



		Hexachlorobutadiene

		87-68-3

		2.6

		1.3

		0.65

		5

		2.5

		1.25

		25

		105

		



		Hexachlorocyclopentadiene

		77-47-4

		22

		1.04

		0.52

		10

		5

		2.5

		10

		110

		



		Hexachloroethane

		67-72-1

		5.1

		12

		2.55

		5

		2.5

		1.25

		30

		95

		



		Indeno(1,2,3-cd)pyrene

		193-39-5

		0.29

		4.31

		0.145

		0.2

		0.1

		0.05

		20

		167

		



		Isophorone

		78-59-1

		670

		1170

		335

		5

		2.5

		1.25

		50

		110

		



		Naphthalene

		91-20-3

		1.4

		12

		0.7

		0.2

		0.1

		0.05

		39

		125

		



		Nitrobenzene

		98-95-3

		1.2

		270

		0.6

		5

		2.5

		1.25

		30

		110

		



		n-Nitroso-di-n-propylamine

		621-64-7

		0.093

		NC

		0.0465

		5

		2.5

		1.25

		35

		130

		



		n-Nitrosodiphenylamine

		86-30-6

		100

		210

		50

		5

		2.5

		1.25

		50

		110

		



		Pentachlorophenol

		87-86-5

		1.7

		14.9543167

		0.85

		20

		10

		5

		40

		115

		



		Phenanthrene

		85-01-8

		1300

		6.3

		3.15

		0.4

		0.2

		0.1

		46

		144

		



		Phenol

		108-95-2

		4500

		110

		55

		5

		2.5

		1.25

		0

		115

		



		Pyrene

		129-00-0

		87

		0.025

		0.0125

		0.2

		0.1

		0.05

		39

		158

		



		Notes:



		1 PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.



		2 Project QL Goals are equal to half the minimum of the applicable criteria (PALs).



		3 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		Shading represents cases where the PAL or project QL goal is lower than the laboratory LOD.



		NC indicates that there is no criterion for a particular analyte.










		[bookmark: _Toc326655711]SAP Worksheet #15-3c—Reference Limits and Evaluation Table



		Matrix: Surface Water



		Analytical Group: Pesticides



		Analyte

		CAS Number

		Adjusted Tapwater RSL X10 for SW 
(Nov 2011)1
(µg/L)

		Surface Water Eco SV1
(µg/L)

		Project Quantitation Limit Goal2
(µg/L)

		Laboratory-Specific
(µg/L)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		4,4'-DDD

		72-54-8

		2.8

		0.011

		0.0055

		0.02

		0.01

		0.005

		25

		150

		30



		4,4'-DDE

		72-55-9

		2

		0.013

		0.0065

		0.02

		0.01

		0.005

		35

		140

		



		4,4'-DDT

		50-29-3

		2

		0.013

		0.0065

		0.02

		0.01

		0.005

		45

		140

		



		Aldrin

		309-00-2

		0.0021

		0.3

		0.00105

		0.02

		0.01

		0.0033

		25

		140

		



		alpha-BHC

		319-84-6

		0.062

		2.2

		0.031

		0.02

		0.01

		0.0033

		60

		130

		



		alpha-Chlordane

		5103-71-9

		1.9

		0.17

		0.085

		0.02

		0.01

		0.0033

		65

		125

		



		beta-BHC

		319-85-7

		0.22

		2.2

		0.11

		0.02

		0.01

		0.0033

		65

		125

		



		delta-BHC

		319-86-8

		0.22

		2.2

		0.11

		0.02

		0.01

		0.0033

		45

		135

		



		Dieldrin

		60-57-1

		0.015

		0.056

		0.0075

		0.02

		0.01

		0.005

		60

		130

		



		Endosulfan I

		959-98-8

		78

		0.056

		0.028

		0.02

		0.01

		0.0033

		50

		110

		



		Endosulfan II

		33213-65-9

		78

		0.056

		0.028

		0.02

		0.01

		0.005

		30

		130

		



		Endosulfan sulfate

		1031-07-8

		78

		0.056

		0.028

		0.02

		0.01

		0.005

		55

		155

		



		Endrin

		72-20-8

		1.7

		0.036

		0.018

		0.02

		0.01

		0.005

		55

		135

		



		Endrin aldehyde

		7421-93-4

		1.7

		0.15

		0.075

		0.02

		0.01

		0.005

		55

		135

		



		Endrin ketone

		53494-70-5

		1.7

		0.15

		0.075

		0.02

		0.01

		0.005

		75

		125

		



		gamma-BHC (Lindane)

		58-89-9

		0.36

		0.08

		0.04

		0.02

		0.01

		0.0033

		25

		135

		



		gamma-Chlordane

		5103-74-2

		1.9

		0.17

		0.085

		0.02

		0.01

		0.0033

		60

		125

		



		Heptachlor

		76-44-8

		0.018

		0.0069

		0.00345

		0.02

		0.01

		0.0033

		40

		130

		



		Heptachlor epoxide

		1024-57-3

		0.033

		0.0069

		0.00345

		0.02

		0.01

		0.0033

		60

		130

		



		Methoxychlor

		72-43-5

		27

		0.03

		0.015

		0.02

		0.01

		0.0033

		55

		150

		



		Toxaphene

		8001-35-2

		0.13

		0.011

		0.0055

		1

		0.667

		0.33

		50

		150

		



		Notes:



		1 PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.



		2 Project QL Goals are equal to half the minimum of the applicable criteria (PALs).



		3 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		Shading represents cases where the PAL or project QL goal is lower than the laboratory LOD.



		NC indicates that there is no criterion for a particular analyte.







		[bookmark: _Toc326655712]SAP Worksheet #15-3d—Reference Limits and Evaluation Table



		Matrix: Surface Water



		Analytical Group: PCBs



		Analyte

		CAS Number

		Adjusted Tapwater RSL X10 for SW (Nov 2011)1
(µg/L)

		Surface Water Eco SV1
(µg/L)

		Project Quantitation Limit Goal2
(µg/L)

		Laboratory-Specific
(µg/L)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ 

		LOD

		DL 

		LCL

		UCL

		%RPD



		Aroclor-1260

		11096-82-5

		0.34

		0.14

		0.07

		0.5

		0.25

		0.13

		30

		145

		30



		Notes:



		1 PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.



		2 Project QL Goals are equal to half the minimum of the applicable criteria (PALs).



		3 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		Shading represents cases where the PAL or project QL goal is lower than the laboratory LOD.



		NC indicates that there is no criterion for a particular analyte.










		[bookmark: _Toc326655713]SAP Worksheet #15-3e—Reference Limits and Evaluation Table



		Matrix: Surface Water



		Analytical Group: Total & Dissolved Metals including Cyanide



		Analyte

		CAS Number

		Adjusted Tapwater RSL X10 for SW 
(Nov 2011)1
(µg/L)

		Total Surface Water Eco SV1
(µg/L)

		Filtered Surface Water Eco SV1
(µg/L)

		Project Quantitation Limit Goal2
(µg/L)

		Laboratory-Specific
(µg/L)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		Aluminum

		7429-90-5

		16000

		87

		87

		43.5

		50

		25.00

		12.50

		80

		120

		20



		Antimony

		7440-36-0

		6

		30

		30

		3

		2.50

		2.00

		1.25

		80

		120

		



		Arsenic

		7440-38-2

		0.45

		150

		150

		0.225

		2.50

		1.50

		0.75

		80

		120

		



		Barium

		7440-39-3

		2900

		4

		4

		2

		10

		2.50

		1.25

		80

		120

		



		Beryllium

		7440-41-7

		16

		0.66

		0.66

		0.33

		1.25

		0.50

		0.25

		80

		120

		



		Cadmium

		7440-43-9

		6.9

		0.27062277

		0.245996341

		0.122998171

		1.25

		0.50

		0.25

		80

		120

		



		Calcium

		7440-70-2

		NC

		NC

		NC

		0

		1250

		500

		250

		80

		120

		



		Chromium

		7440-47-3

		0.31

		11.4

		11

		0.155

		2.50

		1.00

		0.50

		80

		120

		



		Cobalt

		7440-48-4

		4.7

		23

		23

		2.35

		3.125

		2.50

		1.25

		80

		120

		



		Copper

		7440-50-8

		620

		9.32890761

		8.955751301

		4.477875651

		2.50

		2.00

		1.00

		80

		120

		



		Iron

		7439-89-6

		11000

		1000

		1000

		500

		25

		15.00

		7.50

		80

		120

		



		Lead

		7439-92-1

		15

		3.18159183

		2.516643724

		1.258321862

		0.75

		0.75

		0.375

		80

		120

		



		Magnesium

		7439-95-4

		NC

		NC

		NC

		0

		1250

		750

		250

		80

		120

		



		Manganese

		7439-96-5

		320

		120

		120

		60

		3.75

		1.50

		0.75

		80

		120

		



		Mercury

		7439-97-6

		4.3

		0.91

		0.77

		0.385

		0.2

		0.2

		0.08

		80

		120

		



		Nickel

		7440-02-0

		300

		52.1630285

		52.0065394

		26.0032697

		2.50

		1.50

		0.75

		80

		120

		



		Potassium

		7440-09-7

		NC

		NC

		NC

		0

		1250

		750

		250

		80

		120

		



		Selenium

		7782-49-2

		78

		5

		4.61

		2.305

		2.50

		1.25

		0.75

		80

		120

		



		Silver

		7440-22-4

		71

		0.36

		0.36

		0.18

		2.50

		0.50

		0.25

		80

		120

		



		Sodium

		7440-23-5

		NC

		NC

		NC

		0

		1250

		750

		250

		80

		120

		



		Thallium

		7440-28-0

		0.16

		12

		12

		0.08

		2.00

		1.00

		0.75

		80

		120

		



		Vanadium

		7440-62-2

		78

		20

		20

		10

		3.125

		2.50

		1.25

		80

		120

		



		Zinc

		7440-66-6

		4700

		119.816415

		118.1389855

		59.06949273

		5.00

		2.50

		1.25

		80

		120

		



		Cyanide4

		57-12-5

		310

		5.2

		NC

		2.6

		20

		10.00

		5.00

		80

		120

		



		Notes:



		1 PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.



		2 Project QL Goals are equal to half the minimum of the applicable criteria (PALs).



		3 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		4 Cyanide will only be analyzed for the total surface water fraction, cyanide will not be analyzed in filtered surface water.



		Shading represents cases where the PAL or project QL goal is lower than the laboratory LOD.



		NC indicates that there is no criterion for a particular analyte.








		[bookmark: _Toc326655714]SAP Worksheet #15-3f—Reference Limits and Evaluation Table



		Matrix: Surface Water



		Analytical Group: Explosives including Nitroguanidine



		Analyte

		CAS Number

		Adjusted Tapwater RSL X10 for SW (Nov 2011)1
(µg/L)

		Surface Water Eco SV1
(µg/L)

		Project Quantitation Limit Goal2
(µg/L)

		Laboratory-Specific
(µg/L)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		1,3,5-Trinitrobenzene (1,3,5-TNB)

		99-35-4

		460

		11

		230

		0.32

		0.16

		0.08

		65

		140

		30



		1,3-Dinitrobenzene (1,3-DNB)

		99-65-0

		1.5

		17

		0.75

		0.32

		0.16

		0.08

		45

		160

		



		2,4,6-Trinitrotoluene (2,4,6-TNT)

		118-96-7

		7.6

		93

		3.8

		0.32

		0.16

		0.08

		50

		145

		



		2,4-Dinitrotoluene (2,4-DNT)

		121-14-2

		2

		44

		1

		0.32

		0.16

		0.08

		60

		135

		



		2,6-Dinitrotoluene (2,6-DNT)

		606-20-2

		15

		81

		7.5

		0.32

		0.16

		0.08

		60

		135

		



		2-Amino-4,6-dinitrotoluene (2-Am-DNT)

		35572-78-2

		30

		19

		15

		0.32

		0.16

		0.08

		50

		155

		



		2-Nitrotoluene (2-NT)

		88-72-2

		2.7

		3400

		1.35

		0.32

		0.16

		0.08

		45

		135

		



		3,5-Dinitroaniline

		618-87-1

		NC

		59

		Lab LOD

		0.32

		0.16

		0.08

		60

		120

		



		3-Nitrotoluene (3-NT)

		99-08-1

		1.3

		750

		0.65

		0.32

		0.16

		0.08

		50

		130

		



		4-Amino-2,6-dinitrotoluene (4-Am-DNT)

		19406-51-0

		30

		19

		15

		0.32

		0.16

		0.08

		55

		155

		



		4-Nitrotoluene (4-NT)

		99-99-0

		37

		1900

		18.5

		0.32

		0.16

		0.08

		50

		130

		



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

		121-82-4

		6.1

		186

		3.05

		0.32

		0.16

		0.08

		50

		160

		



		Methyl-2,4,6-trinitrophenylnitramine (Tetryl)

		479-45-8

		63

		NC

		31.5

		0.32

		0.16

		0.08

		20

		175

		



		Nitrobenzene (NB)

		98-95-3

		1.2

		270

		0.6

		0.32

		0.16

		0.08

		50

		140

		



		Nitroglycerin

		55-63-0

		1.5

		138

		0.75

		0.8

		0.4

		0.2

		60

		120

		



		Nitroguanidine

		556-88-7

		1600

		220

		800

		10

		5.00

		2.50

		60

		120

		



		Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX)

		2691-41-0

		780

		330

		390

		0.32

		0.16

		0.08

		80

		115

		



		Pentaerythritol tetranitrate (PETN)

		14797-73-0

		30

		85000

		15

		0.8

		0.4

		0.2

		60

		120

		



		Notes:



		1 PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs. No MCLs exist for the explosives listed in this table.



		2 Project QL Goals are equal to half the minimum of the applicable criteria (PALs).



		3 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		NC indicates that there is no criterion for a particular analyte.







		[bookmark: _Toc326655715]
SAP Worksheet #15-3g—Reference Limits and Evaluation Table



		Matrix: Surface Water



		Analytical Group: Wet Chemistry



		Analyte

		CAS Number3

		Project Indicator Level1

		Units

		Laboratory-Specific

		LCS, MS, and MSD %R and RPD Limits2



		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		Hardness (as CaCO3)

		HARDNESS

		 25,000

		µg/L

		12500

		5000

		2500

		80

		120

		20



		Notes:



		1 Project indicator levels are approximate threshold values for results that will help support the ecological risk assessment.
Hardness data will be used to adjust the ESVs for certain metals.



		2 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		3 A contractor-specific identifier is used instead of a CAS Number.










		[bookmark: _Toc326655716]SAP Worksheet #15-4a—Reference Limits and Evaluation Table



		Matrix: Filleted and Whole-Body Tissue (solid)

		



		Analytical Group: VOCs5

		



		Analyte

		CAS Number

		PAL for Ecological Health1.3

		PAL for Human Health1,3

		Project Quantitation Limit Goal2
(mg/kg)

		Laboratory-Specific
(mg/kg)

		LCS, MS, and MSD %R and RPD Limits4



		

		

		Fish/Frog PAL (mg/kg)

		Fish Ingestion RSLs (mg/kg)

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		1,1,1-Trichloroethane

		71-55-6

		NC

		270

		135

		0.0250

		0.0250

		0.00750

		70

		135

		30



		1,1,2,2-Tetrachloroethane

		79-34-5

		1579

		0.0158

		0.0079

		0.0250

		0.0250

		0.00750

		55

		130

		



		1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113)

		76-13-1

		NC

		4060

		2030

		0.025

		0.0250

		0.0075

		50

		150

		



		1,1,2-Trichloroethane

		79-00-5

		NC

		0.0553

		0.02765

		0.0250

		0.0250

		0.00750

		60

		125

		



		1,1-Dichloroethane

		75-34-3

		NC

		0.553

		0.2765

		0.0250

		0.0250

		0.00750

		75

		125

		



		1,1-Dichloroethene

		75-35-4

		NC

		6.76

		3.38

		0.0250

		0.0250

		0.00750

		65

		135

		



		1,2,3-Trichlorobenzene

		87-61-6

		NC

		0.108

		0.054

		0.0250

		0.0250

		0.00750

		60

		135

		



		1,2,4-Trichlorobenzene

		120-82-1

		0.72

		0.109

		0.0545

		0.0250

		0.0250

		0.00750

		65

		130

		



		1,2-Dibromo-3-chloropropane

		96-12-8

		NC

		0.00394

		0.00197

		0.050

		0.0500

		0.0150

		40

		135

		



		1,2-Dibromoethane

		106-93-4

		NC

		0.00158

		0.00079

		0.0250

		0.0250

		0.00750

		70

		125

		



		1,2-Dichlorobenzene

		95-50-1

		2.68

		12.2

		1.34

		0.0250

		0.0250

		0.00750

		75

		120

		



		1,2-Dichloroethane

		107-06-2

		NC

		0.0347

		0.01735

		0.0250

		0.0250

		0.00750

		70

		135

		



		1,2-Dichloropropane

		78-87-5

		NC

		0.0876

		0.0438

		0.0250

		0.0250

		0.00750

		70

		120

		



		1,3-Dichlorobenzene

		541-73-1

		2.56

		NC

		1.28

		0.0250

		0.0250

		0.00750

		70

		125

		



		1,4-Dichlorobenzene

		106-46-7

		2.16

		0.584

		0.292

		0.0250

		0.0250

		0.00750

		70

		125

		



		2-Butanone

		78-93-3

		NC

		81.1

		40.55

		0.100

		0.1000

		0.0300

		30

		160

		



		2-Hexanone

		591-78-6

		NC

		0.676

		0.338

		0.100

		0.1000

		0.0300

		45

		145

		



		4-Methyl-2-pentanone

		108-10-1

		NC

		10.8

		5.4

		0.100

		0.1000

		0.0300

		45

		145

		



		Acetone

		67-64-1

		NC

		122

		61

		0.100

		0.100

		0.0300

		20

		160

		



		Benzene

		71-43-2

		NC

		0.0574

		0.0287

		0.0250

		0.0250

		0.00750

		75

		125

		



		Bromodichloromethane

		75-27-4

		NC

		0.0509

		0.02545

		0.0250

		0.0250

		0.00750

		70

		130

		



		Bromoform

		75-25-2

		NC

		0.399

		0.1995

		0.0250

		0.0250

		0.00750

		55

		135

		



		Bromomethane

		74-83-9

		NC

		0.189

		0.0945

		0.025

		0.0250

		0.0075

		30

		160

		



		Carbon disulfide

		75-15-0

		NC

		13.5

		6.75

		0.0250

		0.0250

		0.00750

		45

		160

		



		Carbon tetrachloride

		56-23-5

		NC

		0.0451

		0.02255

		0.0250

		0.0250

		0.00750

		65

		135

		



		Chlorobenzene

		108-90-7

		NC

		2.7

		1.35

		0.0250

		0.0250

		0.00750

		75

		125

		



		Chloroethane

		75-00-3

		NC

		NC

		0

		0.025

		0.0250

		0.0075

		40

		155

		



		Chloroform

		67-66-3

		NC

		0.102

		0.051

		0.0250

		0.0250

		0.00750

		70

		125

		








		SAP Worksheet #15-4a—Reference Limits and Evaluation Table (continued)



		Matrix: Filleted and Whole-Body Tissue (solid)

		



		Analytical Group: VOCs5

		



		Analyte

		CAS Number

		PAL for Ecological Health1.3

		PAL for Human Health1,3

		Project Quantitation Limit Goal2
(mg/kg)

		Laboratory-Specific
(mg/kg)

		LCS, MS, and MSD %R and RPD Limits4



		

		

		Fish/Frog PAL (mg/kg)

		Fish Ingestion RSLs (mg/kg)

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		Chloromethane

		74-87-3

		NC

		NC

		0

		0.025

		0.0250

		0.0075

		50

		130

		30



		cis-1,2-Dichloroethene

		156-59-2

		NC

		0.27

		0.135

		0.0250

		0.0250

		0.00750

		65

		125

		



		cis-1,3-Dichloropropene

		10061-01-5

		NC

		NC

		0

		0.0250

		0.0250

		0.00750

		70

		125

		



		Cyclohexane

		110-82-7

		NC

		NC

		0

		0.0250

		0.0250

		0.00750

		30

		150

		



		Dibromochloromethane

		124-48-1

		NC

		0.0376

		0.0188

		0.0250

		0.0250

		0.00750

		65

		135

		



		Dichlorodifluoromethane (Freon-12)

		75-71-8

		NC

		27

		13.5

		0.025

		0.0250

		0.0075

		35

		135

		



		Ethylbenzene

		100-41-4

		NC

		0.287

		0.1435

		0.0250

		0.0250

		0.00750

		75

		125

		



		Isopropylbenzene

		98-82-8

		NC

		13.5

		6.75

		0.0250

		0.0250

		0.00750

		75

		130

		



		Methyl acetate

		79-20-9

		NC

		135

		67.5

		0.025

		0.0250

		0.0075

		30

		150

		



		Methylcyclohexane

		108-87-2

		NC

		NC

		0

		0.0250

		0.0250

		0.00750

		30

		150

		



		Methylene chloride

		75-09-2

		NC

		0.421

		0.2105

		0.025

		0.0250

		0.0077

		55

		140

		



		Methyl-tert-butyl ether (MTBE)

		1634-04-4

		NC

		1.75

		0.875

		0.0250

		0.0250

		0.00750

		50

		125

		



		Styrene

		100-42-5

		NC

		27

		13.5

		0.0250

		0.0250

		0.00750

		75

		125

		



		Tetrachloroethene

		127-18-4

		NC

		0.00584

		0.00292

		0.0250

		0.0250

		0.00750

		65

		140

		



		Toluene

		108-88-3

		NC

		10.8

		5.4

		0.0250

		0.0250

		0.00750

		70

		125

		



		trans-1,2-Dichloroethene

		156-60-5

		NC

		2.7

		1.35

		0.0250

		0.0250

		0.00750

		65

		135

		



		trans-1,3-Dichloropropene

		10061-02-6

		NC

		NC

		0

		0.0250

		0.0250

		0.00750

		65

		125

		



		Trichloroethene

		79-01-6

		NC

		0.0676

		0.0338

		0.0250

		0.0250

		0.00750

		75

		125

		



		Trichlorofluoromethane (Freon-11)

		75-69-4

		NC

		40.6

		20.3

		0.025

		0.0250

		0.0075

		25

		185

		



		Vinyl chloride

		75-01-4

		NC

		0.00438

		0.00219

		0.0250

		0.0250

		0.00750

		60

		125

		



		Xylene (total)

		1330-20-7

		NC

		27

		13.5

		0.050

		0.0500

		0.00750

		75

		125

		



		Notes: 



		1 Refer to Worksheet #11 for a detailed discussion on the development of PALs and for specific identification of PALs by matrix. 



		2 PQL goals are equal to half of the minimum applicable PAL.



		3 PALs and Project QL Goals assume dry weight basis.



		4 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.



		5 The analyte list presented here shows all VOCs that may be analyzed in tissue samples. This list will be narrowed before sample analysis, based on the results of the surface water and sediment samples. 



		NC indicates that no criterion exists for this analyte.



		Shading indicates instances where the PAL is lower than the LOD. Non-detects will not be treated as exceedances, though they will be reported at a value greater than the PAL. 








		[bookmark: _Toc326655717]SAP Worksheet #15-4b—Reference Limits and Evaluation Table



		Matrix: Filleted and Whole-Body Tissue (solid)



		Analytical Group: SVOCs5



		Analyte

		CAS Number

		PAL for Ecological Health1.3

		PAL for Human Health1,3

		Project Quantitation Limit Goal2
(mg/kg)

		Laboratory-Specific
(mg/kg)

		LCS, MS, and MSD %R and RPD Limits4



		

		

		Fish/Frog PAL (mg/kg)

		Fish Ingestion RSLs (mg/kg)

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		1,1-Biphenyl

		92-52-4

		NC

		0.394

		

		10.00

		10.00

		10.00

		15

		125

		30



		1,2,4,5-Tetrachlorobenzene

		95-94-3

		1.28

		0.0406

		

		NA

		NA

		NA

		NA

		NA

		



		2,2'-Oxybis(1-chloropropane)

		108-60-1

		NC

		0.0451

		

		10.00

		10.00

		3.00

		20

		115

		



		2,3,4,6-Tetrachlorophenol

		4901-51-3

		NC

		NC

		

		10.00

		10.00

		3.00

		59

		116

		



		2,4,5-Trichlorophenol

		95-95-4

		NC

		13.5

		

		10.00

		10.00

		3.00

		50

		110

		



		2,4,6-Trichlorophenol

		88-06-2

		NC

		0.135

		

		10.00

		10.00

		3.00

		45

		110

		



		2,4-Dichlorophenol

		120-83-2

		NC

		0.406

		

		10.00

		10.00

		3.00

		45

		110

		



		2,4-Dimethylphenol

		105-67-9

		NC

		2.7

		

		10.00

		10.00

		3.21

		30

		105

		



		2,4-Dinitrophenol

		51-28-5

		NC

		0.27

		

		20.00

		20.00

		8.02

		15

		130

		



		2,4-Dinitrotoluene

		121-14-2

		0.477

		0.0102

		

		10.00

		10.00

		3.00

		80

		115

		



		2,6-Dinitrotoluene

		606-20-2

		0.477

		0.135

		

		10.00

		10.00

		3.00

		50

		110

		



		2-Chloronaphthalene

		91-58-7

		NC

		10.8

		

		10.00

		10.00

		3.00

		45

		105

		



		2-Chlorophenol

		95-57-8

		NC

		0.676

		

		10.00

		10.00

		3.00

		45

		105

		



		2-Methylnaphthalene

		91-57-6

		NC

		0.541

		

		10.00

		10.00

		3.00

		45

		111

		



		2-Methylphenol

		95-48-7

		NC

		6.76

		

		10.00

		10.00

		3.00

		40

		105

		



		2-Nitroaniline

		88-74-4

		NC

		1.35

		

		20.00

		20.00

		6.00

		45

		120

		



		2-Nitrophenol

		88-75-5

		NC

		NC

		

		10.00

		10.00

		3.00

		40

		110

		



		3,3'-Dichlorobenzidine

		91-94-1

		NC

		0.00701

		

		10.00

		10.00

		3.00

		10

		130

		



		3-Nitroaniline

		99-09-2

		NC

		NC

		

		20.00

		20.00

		6.28

		25

		110

		



		4,6-Dinitro-2-methylphenol

		534-52-1

		NC

		0.0108

		

		20.00

		20.00

		9.78

		30

		135

		



		4-Bromophenyl-phenylether

		101-55-3

		NSV

		NC

		

		10.00

		10.00

		3.00

		45

		115

		



		4-Chloro-3-methylphenol

		59-50-7

		NC

		13.5

		

		10.00

		10.00

		3.00

		45

		115

		



		4-Chloroaniline

		106-47-8

		NC

		0.0158

		

		10.00

		10.00

		3.00

		10

		100

		



		4-Chlorophenyl-phenylether

		7005-72-3

		NSV

		NC

		

		10.00

		10.00

		3.00

		45

		110

		



		3&4-Methylphenol

		m&pCRESOL

		NC

		0.676

		

		10.00

		10.00

		3.00

		40

		105

		








		SAP Worksheet #15-4b—Reference Limits and Evaluation Table (continued)



		Matrix: Filleted and Whole-Body Tissue (solid)



		Analytical Group: SVOCs5



		Analyte

		CAS Number

		PAL for Ecological Health1.3

		PAL for Human Health1,3

		Project Quantitation Limit Goal2
(mg/kg)

		Laboratory-Specific
(mg/kg)

		LCS, MS, and MSD %R and RPD Limits4



		

		

		Fish/Frog PAL (mg/kg)

		Fish Ingestion RSLs (mg/kg)

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		4-Nitroaniline

		100-01-6

		NC

		0.158

		

		20.00

		20.00

		6.00

		35

		115

		30



		4-Nitrophenol

		100-02-7

		NC

		NC

		

		20.00

		20.00

		6.60

		15

		140

		



		Acenaphthene

		83-32-9

		9.84

		8.11

		

		10.00

		10.00

		3.00

		45

		110

		



		Acenaphthylene

		208-96-8

		9.84

		NC

		

		10.00

		10.00

		3.00

		45

		105

		



		Acetophenone

		98-86-2

		NC

		13.5

		

		NA

		NA

		NA

		NA

		NA

		



		Anthracene

		120-12-7

		9.84

		40.6

		

		10.00

		10.00

		3.00

		55

		105

		



		Atrazine

		1912-24-9

		NC

		0.0137

		

		10.00

		10.00

		10.00

		15

		125

		



		Benzaldehyde

		100-52-7

		NC

		13.5

		

		10.00

		10.00

		10.00

		15

		125

		



		Benzo(a)anthracene

		56-55-3

		9.84

		0.00432

		

		10.00

		10.00

		3.00

		50

		110

		



		Benzo(a)pyrene

		50-32-8

		9.84

		0.000432

		

		10.00

		10.00

		3.00

		50

		110

		



		Benzo(b)fluoranthene

		205-99-2

		9.84

		0.00432

		

		10.00

		10.00

		3.00

		45

		110

		



		Benzo(g,h,i)perylene

		191-24-2

		9.84

		NC

		

		10.00

		10.00

		3.00

		40

		125

		



		Benzo(k)fluoranthene

		207-08-9

		9.84

		0.0432

		

		10.00

		10.00

		3.00

		45

		125

		



		bis(2-Chloroethoxy)methane

		111-91-1

		NC

		0.406

		

		10.00

		10.00

		3.00

		45

		110

		



		bis(2-Chloroethyl)ether

		111-44-4

		NC

		0.00287

		

		10.00

		10.00

		3.00

		40

		105

		



		bis(2-Ethylhexyl)phthalate

		117-81-7

		NC

		0.225

		

		10.00

		10.00

		3.00

		45

		125

		



		Butylbenzylphthalate

		85-68-7

		NC

		1.66

		

		10.00

		10.00

		3.00

		50

		125

		



		Caprolactam

		105-60-2

		NC

		67.6

		

		10.00

		10.00

		10.00

		15

		125

		



		Carbazole

		86-74-8

		NC

		NC

		

		10.00

		10.00

		3.00

		45

		115

		



		Chrysene

		218-01-9

		9.84

		0.432

		

		10.00

		10.00

		3.00

		55

		110

		



		Dibenz(a,h)anthracene

		53-70-3

		9.84

		0.000432

		

		10.00

		10.00

		3.00

		40

		125

		



		Dibenzofuran

		132-64-9

		NC

		0.135

		

		10.00

		10.00

		3.09

		50

		105

		



		Diethylphthalate

		84-66-2

		NC

		108

		

		10.00

		10.00

		3.00

		50

		115

		



		Dimethyl phthalate

		131-11-3

		NC

		NC

		

		10.00

		10.00

		3.00

		50

		110

		



		Di-n-butylphthalate

		84-74-2

		NC

		13.5

		

		10.00

		10.00

		3.00

		55

		110

		








		SAP Worksheet #15-4b—Reference Limits and Evaluation Table (continued)



		Matrix: Filleted and Whole-Body Tissue (solid)



		Analytical Group: SVOCs5



		Analyte

		CAS Number

		PAL for Ecological Health1.3

		PAL for Human Health1,3

		Project Quantitation Limit Goal2
(mg/kg)

		Laboratory-Specific
(mg/kg)

		LCS, MS, and MSD %R and RPD Limits4



		

		

		Fish/Frog PAL (mg/kg)

		Fish Ingestion RSLs (mg/kg)

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		Di-n-octylphthalate

		117-84-0

		NC

		NC

		

		10.00

		10.00

		3.00

		40

		130

		30



		Fluoranthene

		206-44-0

		9.84

		5.41

		

		10.00

		10.00

		3.00

		55

		115

		



		Fluorene

		86-73-7

		9.84

		5.41

		

		10.00

		10.00

		3.00

		50

		110

		



		Hexachlorobenzene

		118-74-1

		0.539

		0.00197

		

		10.00

		10.00

		3.00

		45

		120

		



		Hexachlorobutadiene

		87-68-3

		16.18

		0.0404

		

		10.00

		10.00

		3.00

		40

		115

		



		Hexachlorocyclopentadiene

		77-47-4

		1559

		0.811

		

		10.00

		10.00

		3.69

		8

		86

		



		Hexachloroethane

		67-72-1

		2078

		0.0789

		

		10.00

		10.00

		3.00

		35

		110

		



		Indeno(1,2,3-cd)pyrene

		193-39-5

		9.84

		0.00432

		

		10.00

		10.00

		3.00

		40

		120

		



		Isophorone

		78-59-1

		NC

		3.32

		

		10.00

		10.00

		3.00

		45

		110

		



		Naphthalene

		91-20-3

		NC

		2.7

		

		10.00

		10.00

		3.00

		40

		105

		



		Nitrobenzene

		98-95-3

		116

		0.27

		

		10.00

		10.00

		3.00

		40

		115

		



		n-Nitroso-di-n-propylamine

		621-64-7

		NC

		0.000451

		

		10.00

		10.00

		3.03

		40

		115

		



		n-Nitrosodiphenylamine

		86-30-6

		NC

		0.644

		

		10.00

		10.00

		3.14

		50

		115

		



		Pentachlorophenol

		87-86-5

		0.16

		0.00789

		

		20.00

		20.00

		16.65

		25

		120

		



		Phenanthrene

		85-01-8

		9.84

		NC

		

		10.00

		10.00

		3.00

		50

		110

		



		Phenol

		108-95-2

		NC

		40.6

		

		10.00

		10.00

		3.00

		40

		100

		



		Pyrene

		129-00-0

		9.84

		4.06

		

		10.00

		10.00

		3.00

		45

		125

		



		Notes: 



		1 Refer to Worksheet #11 for a detailed discussion on the development of PALs and for specific identification of PALs by matrix. 



		2 PQL goals are equal to half of the minimum applicable PAL.



		3 PALs and Project QL Goals assume dry weight basis.



		4 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits: in some instances in-house limits are used.



		5 The analyte list presented here shows all VOCs that may be analyzed in tissue samples. This list will be narrowed before sample analysis, based on the results of the surface water and sediment samples. 



		NC indicates that no criterion exists for this analyte.



		NA indicates that the tissue laboratory does not have DoD ELAP certification for this analyte, therefore this analyte will not be included for tissue analysis, though it may be detected in other media.



		Shading indicates instances where the PAL is lower than the LOD. Non-detects will not be treated as exceedances, though they will be reported at a value greater than the PAL. 







		[bookmark: _Toc326655718]SAP Worksheet #15-4c—Reference Limits and Evaluation Table



		Matrix: Filleted and Whole-Body Tissue (solid)



		Analytical Group: Pesticides5



		Analyte

		CAS Number

		PAL for Ecological Health1.3

		PAL for Human Health1,3

		Project Quantitation Limit Goal2
(µg/kg)

		Laboratory-Specific
(µg/kg)

		LCS, MS, and MSD %R and RPD Limits4



		

		

		Fish/Frog PAL (µg/kg)

		Fish Ingestion RSLs (µg/kg)

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		4,4'-DDD

		72-54-8

		712

		13.1

		6.55

		16.67

		16.67

		5.01

		25

		150

		30



		4,4'-DDE

		72-55-9

		712

		9.28

		4.64

		16.67

		16.67

		5.01

		35

		140

		



		4,4'-DDT

		50-29-3

		712

		9.28

		4.64

		16.67

		16.67

		5.01

		45

		140

		



		Aldrin

		309-00-2

		740

		0.186

		0.093

		16.67

		16.67

		5.01

		25

		140

		



		alpha-BHC

		319-84-6

		2673

		0.501

		0.2505

		16.67

		16.67

		5.01

		60

		130

		



		alpha-Chlordane

		5103-71-9

		3819

		NC

		1909.5

		16.67

		16.67

		5.01

		65

		125

		



		beta-BHC

		319-85-7

		2673

		1.75

		0.875

		16.67

		16.67

		5.01

		65

		125

		



		delta-BHC

		319-86-8

		2673

		NC

		1336.5

		16.67

		16.67

		5.01

		45

		135

		



		Dieldrin

		60-57-1

		312

		0.197

		0.0985

		16.67

		16.67

		5.01

		60

		130

		



		Endosulfan I

		959-98-8

		3117

		NC

		1558.5

		16.67

		16.67

		7.24

		50

		110

		



		Endosulfan II

		33213-65-9

		3117

		NC

		1558.5

		16.67

		16.67

		6.46

		30

		130

		



		Endosulfan sulfate

		1031-07-8

		3117

		NC

		1558.5

		16.67

		16.67

		5.01

		55

		135

		



		Endrin

		72-20-8

		1240

		40.6

		20.3

		16.67

		16.67

		5.01

		55

		135

		



		Endrin aldehyde

		7421-93-4

		1240

		NC

		620

		16.67

		16.67

		5.01

		55

		135

		



		Endrin ketone

		53494-70-5

		1240

		NC

		620

		16.67

		16.67

		5.01

		75

		125

		



		gamma-BHC (Lindane)

		58-89-9

		1188

		2.87

		1.435

		16.67

		16.67

		5.01

		25

		135

		



		gamma-Chlordane

		5103-74-2

		3819

		NC

		1909.5

		16.67

		16.67

		5.01

		60

		125

		



		Heptachlor

		76-44-8

		2291

		0.701

		0.3505

		16.67

		16.67

		5.01

		40

		130

		



		Heptachlor epoxide

		1024-57-3

		2291

		0.347

		0.1735

		16.67

		16.67

		5.01

		60

		130

		



		Methoxychlor

		72-43-5

		10000

		676

		338

		83.33

		83.33

		25.88

		55

		150

		



		Toxaphene

		8001-35-2

		4000

		2.87

		1.435

		833.33

		833.33

		250.00

		NA

		NA

		



		Notes: 



		1 Refer to Worksheet #11 for a detailed discussion on the development of PALs and for specific identification of PALs by matrix. 



		2 PQL goals are equal to half of the minimum applicable PAL.



		3 PALs and Project QL Goals assume dry weight basis.



		4 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.



		5 The analyte list presented here shows all VOCs that may be analyzed in tissue samples. This list will be narrowed before sample analysis, based on the results of the surface water and sediment samples. 



		NC indicates that no criterion exists for this analyte.



		Shading indicates instances where the PAL is lower than the LOD. Non-detects will not be treated as exceedances, though they will be reported at a value greater than the PAL. 
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		Matrix: Filleted Tissue (solid)



		Analytical Group: PCBs



		Analyte

		CAS Number

		Fish Ingestion RSLs1,3 (µg/kg)

		Project QL Goal2
(µg/kg)

		Laboratory-Specific (µg/kg)

		LCS, MS, and MSD %R and RPD Limits4



		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		Aroclor-1260

		11096-82-5

		1.58

		0.79

		17

		17

		1

		60

		130

		50



		Notes: 



		1 Refer to Worksheet #11 for a detailed discussion on the development of PALs and for specific identification of PALs by matrix. 



		2 PQL goals are equal to half of the minimum applicable PAL.



		3 PALs and Project QL Goals assume dry weight basis.



		4 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.



		NC indicates that no criterion exists for this analyte.



		Shading indicates instances where the PAL is lower than the LOD. Non-detects will not be treated as exceedances, though they will be reported at a value greater than the PAL. 
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		Matrix: Filleted and Whole-Body Tissue (solid)3



		Analytical Group: PCB Congeners and Homologues



		Analyte

		CAS Number

		PAL for Ecological Health2,5

		PAL for Human Health3,5

		Project QL Goal4,5
(pg/g)

		Laboratory-Specific (pg/g)

		LCS, MS, and MSD %R and RPD Limits7



		

		

		Fish/Frog PAL (pg/g)

		Fish Ingestion RSLs (pg/g)

		

		LOQ

		LOD

		DL9

		LCL

		UCL

		RPD



		Total Monochlorobiphenyls

		TOTALMONOCB

		PCB Total

		NA

		Lab LOD

		200

		40

		NA

		NA8

		NA8

		NA8



		Total Dichlorobiphenyls

		TOTALDICB

		PCB Total

		

		Lab LOD

		200

		40

		NA

		

		

		



		Total Trichlorobiphenyls

		TOTALTRICB

		PCB Total

		

		Lab LOD

		200

		40

		NA

		

		

		



		Total Tetrachlorobiphenyls

		TOTALTETRACB

		PCB Total

		

		Lab LOD

		400

		80

		NA

		

		

		



		Total Pentachlorobiphenyls

		TOTALPENTACB

		PCB Total

		

		Lab LOD

		400

		80

		NA

		

		

		



		Total Hexachlorobiphenyls

		TOTALHEXACB

		PCB Total

		

		Lab LOD

		400

		80

		NA

		

		

		



		Total Heptachlorobiphenyls

		TOTALHEPTACB

		PCB Total

		

		Lab LOD

		400

		80

		NA

		

		

		



		Total Octachlorobiphenyls

		TOTALOCTACB

		PCB Total

		

		Lab LOD

		600

		80

		NA

		

		

		



		Total Nonachlorobiphenyls

		TOTALNONACB

		PCB Total

		

		Lab LOD

		600

		120

		NA

		

		

		



		Decachlorobiphenyl (209)

		2051-24-3

		PCB Total

		

		Lab LOD

		600

		120

		NA

		60

		135

		20



		3,3',4,4'-Tetrachlorobiphenyl (77)

		32598-13-3

		NA

		243

		121.5

		400

		80

		NA

		

		

		



		3,4,4',5-Tetrachlorobiphenyl (81)

		70362-50-4

		

		80.9

		40.45

		400

		80

		NA

		

		

		



		2,3,3',4,4'-Pentachlorobiphenyl (105)

		32598-14-4

		

		809

		404.5

		400

		80

		NA

		

		

		



		2,3,4,4',5-Pentachlorobiphenyl (114)

		74472-37-0

		

		809

		404.5

		400

		80

		NA

		

		

		



		2,3',4,4',5-Pentachlorobiphenyl (118)

		31508-00-6

		

		809

		404.5

		400

		80

		NA

		

		

		



		2,3',4,4',5'-Pentachlorobiphenyl (123)

		65510-44-3

		

		809

		404.5

		400

		80

		NA

		

		

		



		3,3',4,4',5-Pentachlorobiphenyl (126)

		57465-28-8

		

		0.243

		0.1215

		400

		80

		NA

		

		

		



		2,3,3',4,4',5-Hexachlorobiphenyl (156)

		38380-08-4

		

		809

		404.5

		400

		80

		NA

		

		

		



		2,3,3',4,4',5'-Hexachlorobiphenyl (157)

		69782-90-7

		

		809

		404.5

		400

		80

		NA

		

		

		



		2,3',4,4',5,5'-Hexachlorobiphenyl (167)

		52663-72-6

		

		809

		404.5

		400

		80

		NA

		

		

		



		3,3',4,4',5,5'-Hexachlorobiphenyl (169)

		32774-16-6

		

		0.809

		0.4045

		400

		80

		NA

		

		

		



		2,3,3',4,4',5,5'-Heptachlorobiphenyl (189)

		39635-31-9

		

		809

		404.5

		400

		80

		NA

		

		

		








		SAP Worksheet #15-4e—Reference Limits and Evaluation Table (continued)



		Matrix: Filleted and Whole-Body Tissue (solid)3



		Analytical Group: PCB Congeners and Homologues



		Analyte

		CAS Number

		PAL for Ecological Health2,5

		PAL for Human Health3,5

		Project QL Goal4,5
(pg/g)

		Laboratory-Specific (pg/g)

		LCS, MS, and MSD %R and RPD Limits7



		

		

		Fish/Frog PAL (pg/g)

		Fish Ingestion RSLs (pg/g)

		

		LOQ

		LOD

		DL9

		LCL

		UCL

		RPD



		Toxic Equivalents (Total TEQ) 6

		TOTALTEQ

		20.8

		TBD

		10.4

		52

		10

		NA

		NA

		NA

		NA



		Polychlorinated biphenyls (PCBs)

		1336-36-3

		2909000

		1580

		790

		200

		40

		NA

		NA

		NA

		NA



		Notes: 



		1 Refer to Worksheet #11 for a detailed discussion on the development of PALs and for specific identification of PALs by matrix. 



		2 For PCB Congener and homologue analysis of Ecological (whole-body) samples. there are PALs for Total TEQ and Total PCBs, but not for individual congeners or homologue groups. 



		3 PCB homologue analysis will not be performed on human health (filleted) samples.



		4 PQL goals are equal to half of the minimum applicable PAL.



		5 PALs and Project QL Goals assume dry weight basis.



		6 Total TEQ is the summation of detected concentrations multiplied by their respective Toxicity Equivalency Factors (TEFs). Therefore, the laboratory limits depend on how many, and which, of the 12 dioxin-like congeners are detected. The laboratory limits shown in this table assume detection of all 12 dioxin-like congeners, and assume the applicable TEFs are the TEFs from the World Health Organization (WHO 2005).



		7 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where statistical in-house limits are used. Isomers in the homologue groups must meet the ongoing limits specified in EPA method 1668C.



		8 Each isomer in the homologue group must meet the limits specified in EPA method 1668C.



		9 The DL is not applicable for PCB congener analysis.



		NC indicates that no criterion exists for this analyte.



		Shading indicates instances where the PAL is lower than the LOD. Non-detects will not be treated as exceedances, though they will be reported at a value greater than the PAL. 
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		Matrix: Filleted and Whole-Body Tissue (solid)



		Analytical Group: Metals5



		Analyte

		CAS Number

		PAL for Ecological Health1.3

		PAL for Human Health1,3

		Project QL Goal4,5
(mg/kg)

		Laboratory-Specific (mg/kg)

		LCS, MS, and MSD %R and RPD Limits4



		

		

		Fish/Frog PAL (mg/kg)

		Fish Ingestion RSLs (mg/kg)

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		Aluminum

		7429-90-5

		NC

		135

		67.5

		5

		5

		1.5

		80

		120

		20



		Antimony

		7440-36-0

		NC

		0.0541

		0.02705

		0.03

		0.03

		0.009

		

		

		



		Arsenic

		7440-38-2

		7.2

		0.0021

		0.00105

		0.2

		0.2

		0.06

		

		

		



		Barium

		7440-39-3

		NC

		27

		13.5

		0.1

		0.1

		0.082

		

		

		



		Beryllium

		7440-41-7

		NC

		0.27

		0.135

		0.05

		0.05

		0.015

		

		

		



		Cadmium

		7440-43-9

		2.76

		0.135

		0.0675

		0.03

		0.03

		0.009

		

		

		



		Calcium

		7440-70-2

		NC

		NC

		Lab LOD

		100

		100

		30

		

		

		



		Chromium

		7440-47-3

		2.32

		NC

		1.16

		1

		1

		0.3

		

		

		



		Cobalt

		7440-48-4

		NC

		0.0406

		0.0203

		0.1

		0.1

		0.03

		

		

		



		Copper

		7440-50-8

		13.6

		5.41

		2.705

		1

		1

		0.3

		

		

		



		Iron

		7439-89-6

		NC

		94.6

		47.3

		10

		10

		9.2

		

		

		



		Lead

		7439-92-1

		18.4

		NC

		9.2

		0.05

		0.05

		0.042

		

		

		



		Magnesium

		7439-95-4

		NC

		NC

		Lab LOD

		10

		10

		3

		

		

		



		Manganese

		7439-96-5

		NC

		18.9

		9.45

		0.2

		0.2

		0.078

		

		

		



		Mercury

		7439-97-6

		0.124

		NC

		0.062

		0.033

		0.0033

		0.003

		

		

		



		Nickel

		7440-02-0

		3.28

		2.7

		1.35

		0.5

		0.5

		0.28

		

		

		



		Potassium

		7440-09-7

		NC

		NC

		Lab LOD

		100

		100

		30

		

		

		



		Selenium

		7782-49-2

		4

		0.676

		0.338

		0.1

		0.1

		0.03

		

		

		



		Silver

		7440-22-4

		0.24

		0.676

		0.12

		0.01

		0.01

		0.003

		

		

		



		Sodium

		7440-23-5

		NC

		NC

		Lab LOD

		100

		100

		30

		

		

		



		Thallium

		7440-28-0

		NC

		0.00135

		0.000675

		0.02

		0.02

		0.0064

		

		

		



		Vanadium

		7440-62-2

		NC

		NC

		Lab LOD

		0.1

		0.1

		0.061

		

		

		



		Zinc

		7440-66-6

		316

		40.6

		20.3

		2

		2

		0.32

		

		

		



		Notes: 



		1 Refer to Worksheet #11 for a detailed discussion on the development of PALs and for specific identification of PALs by matrix. 



		2 PQL goals are equal to half of the minimum applicable PAL.



		3 PALs and Project QL Goals assume dry weight basis.



		4 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.



		5 The analyte list presented here shows all VOCs that may be analyzed in tissue samples. This list will be narrowed before sample analysis, based on the results of the surface water and sediment samples. 



		NC indicates that no criterion exists for this analyte.



		Shading indicates instances where the PAL is lower than the LOD. Non-detects will not be treated as exceedances, though they will be reported at a value greater than the PAL. 
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		Matrix: Filleted and Whole-Body Tissue (solid)

		



		Analytical Group: Explosives including Nitroguanidine5

		



		Analyte

		CAS Number

		PAL for Ecological Health1.3

		PAL for Human Health1,3

		Project Quantitation Limit Goal2
(mg/kg)

		Laboratory-Specific
(mg/kg)

		LCS, MS, and MSD %R and RPD Limits3



		

		

		Fish/Frog PAL (mg/kg)

		Fish Ingestion RSLs (mg/kg)

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		1,3,5-Trinitrobenzene (1,3,5-TNB)

		99-35-4

		54.9

		4.06

		2.03

		1

		1

		0.3

		75

		125

		30



		1,3-Dinitrobenzene (1,3-DNB)

		99-65-0

		2.014

		0.0135

		0.00675

		1

		1

		0.3

		80

		125

		



		2,4,6-Trinitrotoluene (2,4,6-TNT)

		118-96-7

		9.547

		0.0676

		0.0338

		1

		1

		0.3

		55

		140

		



		2,4-Dinitrotoluene (2,4-DNT)

		121-14-2

		0.477

		0.0102

		0.0051

		1

		1

		0.3

		80

		125

		



		2,6-Dinitrotoluene (2,6-DNT)

		606-20-2

		0.477

		0.135

		0.0675

		1

		1

		0.3

		50

		110

		



		2-Amino-4,6-dinitrotoluene (2-Am-DNT)

		35572-78-2

		187

		0.27

		0.135

		1

		1

		0.3

		80

		125

		



		2-Nitrotoluene (2-NT)

		88-72-2

		401

		0.0143

		0.00715

		1

		1

		0.3

		80

		125

		



		3,5-Dinitroaniline

		618-87-1

		NC

		NC

		0

		1

		1

		0.3

		50

		135

		



		3-Nitrotoluene (3-NT)

		99-08-1

		392

		0.0135

		0.00675

		1

		1

		0.3

		75

		125

		



		4-Amino-2,6-dinitrotoluene (4-Am-DNT)

		19406-51-0

		187

		0.27

		0.135

		1

		1

		0.3

		80

		125

		



		4-Nitrotoluene (4-NT)

		99-99-0

		554

		0.197

		0.0985

		1

		1

		0.3

		75

		125

		



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

		121-82-4

		41.5

		0.0287

		0.01435

		1

		1

		0.3

		70

		135

		



		Methyl-2,4,6-trinitrophenylnitramine (Tetryl)

		479-45-8

		270

		0.541

		0.2705

		1

		1

		0.3

		10

		150

		



		Nitrobenzene (NB)

		98-95-3

		116

		0.27

		0.135

		1

		1

		0.3

		75

		125

		



		Nitroglycerin

		55-63-0

		NC

		0.0135

		0.00675

		4

		4

		1.2

		50

		135

		



		Nitroguanidine

		556-88-7

		NC

		13.5

		6.75

		1

		1

		0.3

		70

		130

		



		Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX)

		2691-41-0

		37.7

		6.76

		3.38

		1

		1

		0.3

		75

		125

		



		Pentaerythritol tetranitrate (PETN)

		14797-73-0

		NC

		0.0946

		0.0473

		4

		4

		1.2

		50

		135

		



		Notes: 



		1 Refer to Worksheet #11 for a detailed discussion on the development of PALs and for specific identification of PALs by matrix. 



		2 PQL goals are equal to half of the minimum applicable PAL.



		3 PALs and Project QL Goals assume dry weight basis.



		4 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.



		5 The analyte list presented here shows all VOCs that may be analyzed in tissue samples. This list will be narrowed before sample analysis, based on the results of the surface water and sediment samples. 



		NC indicates that no criterion exists for this analyte.



		Shading indicates instances where the PAL is lower than the LOD. Non-detects will not be treated as exceedances, though they will be reported at a value greater than the PAL. 
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		Matrix: Filleted and Whole-Body Tissue (solid)



		Analytical Group: Wet Chemistry



		Analyte

		CAS Number2

		Laboratory-Specific
(%)

		LCS, MS, and MSD %R Limits1



		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		%RPD



		% Moisture

		%MOIST

		0.06

		0.06

		NA

		NA

		NA

		10



		% Lipids

		LIPIDS

		0.06

		0.06

		NA

		80

		120

		20



		Notes:



		1 DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.



		2 A contractor-specific identifier is used instead of a CAS Number.
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The project schedule below is tentative specific to Step 2 of the SI sampling activities as outlined in this SAP. The schedule will be revised accordingly throughout the various steps of the SI.

		Activities

		Organization

		Dates (MM/DD/YY)

		Deliverable



		

		

		Anticipated Date(s) of Initiation

		Anticipated Date 
of Completion

		



		Subcontractor/Field Work Preparation

		CH2M HILL 

		09/01/2012

		10/1/2012

		None



		Field Sampling (including fieldwork preparation)

		CH2M HILL

		9/1/2012

		9/30/2012

		None



		Laboratory Analysis

		Empirical, ALS-Fort Collins, ALS-Houston, TestAmerica-Burlington

		10/31/2012

		11/31/2012

		Electronic data deliverable (EDD) and data hardcopies



		Data Management

		CH2M HILL

		11/31/2012

		12/15/2012

		None



		Data Validation

		CH2M HILL 

		12/15/2012

		12/31/2012

		None



		Report Generation

		CH2M HILL

		12/31/2012

		02/29/2013

		Draft Technical Memorandum Report
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		[bookmark: _Toc243147147][bookmark: _Toc320871645][bookmark: _Toc320872198][bookmark: _Toc326655725]SAP Worksheet #17—Sampling Design and Rationale



		Matrix

		Depth to Samples

		Analysis

		Method

		Number of Samples

		Rationale

		*Sampling Strategy



		Soil (surface)

		0-6 inches bgs

		VOCs

		SW846 8260B

		42*

		Sampling to characterize PCB contamination and to delineate the vertical extent of Aroclor 1260 contamination in drainages leading to the northwest fingers of Penniman Lake (16 samples) and in historic areas where PCBs may have been used, stored or dumped (16 samples), and in the vicinity where former pad mounted transformers were located (10 samples).

		Surface soil samples will be collected at a depth of 0–6 inches bgs using a stainless steel hand auger.

See Figure 3 for proposed sampling locations.



		

		

		SVOCs

		SW846 8270D low level full scan

		

		

		



		

		

		Pesticides/Aroclor 1260

		SW846 8081A/8082

		

		

		



		

		

		Explosives

		SW846 8330B

		

		

		



		

		

		Metals

		SW846 6010C, 7471A

		

		

		



		

		

		Cyanide

		SW846 9012

		

		

		



		

		

		TOC

		Lloyd Kahn

		

		

		



		

		

		pH

		SW846 9045C

		

		

		



		

		

		Grain Size analysis

		ASTM D422

		

		

		



		Three-Point Composite Soil (surface)

		0-6 inches bgs

		Aroclor 1260

		SW846 8082

		7

		Three point composite samples collected at the base of transformer poles to identify potential Aroclor 1260 contamination in the vicinity of the poles.

		Surface soil samples will be collected at a depth of 0–6 inches bgs using a stainless steel hand auger.



		Soil (sub surface)

		6-24 inches bgs

		VOCs

		SW846 8260B

		42*

		Sampling to characterize PCB contamination and to delineate the vertical extent of Aroclor 1260 contamination in drainages leading to the northwest fingers of Penniman Lake (16 samples) and in historic areas where PCBs may have been used, stored or dumped (16 samples), and in the vicinity where former pad mounted transformers were located (10 samples). 

		Sub Surface soil samples will be collected at a depth of 6–24 inches bgs using a stainless steel hand auger.

See Figure 3 for proposed sampling locations.



		

		

		SVOCs

		SW846 8270D low level full scan

		

		

		



		

		

		Pesticides/Aroclor 1260

		SW846 8081A/8082

		

		

		



		

		

		Explosives

		SW846 8330B

		

		

		



		

		

		Metals

		SW846 6010C, 7471A

		

		

		



		

		

		Cyanide

		SW846 9012

		

		

		



		

		

		TOC

		Lloyd Kahn

		

		Samples will support ecological risk evaluation and any future investigations. TOC, and pH have no associated screening criteria; these will be analyzed to assess the bioavailability of certain metals. Samples will also be used to evaluate soil characteristics within the vicinity of the site.

		



		

		

		pH

		SW846 9045C

		

		

		



		

		

		

		

		

		

		



		Surface Water

		Just below the water surface

		VOCs

		SW846 8260B

		8

		Sampling to determine the nature and extent of contamination in surface water Rationale for analytical suite is based on contaminants detected in previous surface water samples from the lake.

		Surface water samples will be collected using a decontaminated collection sampler such as unpreserved laboratory jar. The sample will then be decanted into the sample containers. 

See Figure 3 for proposed sampling locations.



		

		

		SVOCs

		SW846 8270D low level full scan

		

		

		



		

		

		Pesticides/Aroclor 1260

		SW846 8081A/8082

		

		

		



		

		

		Explosives

		SW846 8330B

		

		

		



		

		

		Total Metals, including Cyanide

		SW846 6010C, 7470A, 9012

		

		

		



		

		

		Dissolved Metals

		SW846 6010C, 7470A

		

		

		



		

		

		Hardness

		EPA 130.2

		

		 Used to adjust some of the surface water ESVs.

		





* - 10 surface and subsurface soil samples will be analyzed for Aroclor 1260 only



		SAP Worksheet #17—Sampling Design and Rationale (continued)



		Matrix

		Depth to Samples

		Analysis

		Method

		Number of Samples*

		Rationale

		*Sampling Strategy



		Sediment (surface)

		0-4 inches bss

		VOCs

		SW846 8260B 

		22**

		Sampling to determine the nature and extent of contamination in surface sediment. 

		Surface sediment samples will be collected at a depth of 0–4 inches bss using a stainless steel Ponar (or similar) dredge or sediment core. 

See Figure 3 for proposed sampling locations.



		

		

		SVOCs

		SW846 8270D low level full scan

		

		

		



		

		

		Pesticides/Aroclor 1260

		SW846 8081A/8082

		

		

		



		

		

		Explosives

		SW846 8330B

		

		

		



		

		

		Metals

		SW846 6010C, 7471A

		

		

		



		

		

		Cyanide

		SW846 9012

		

		

		



		

		

		TOC

		Lloyd Kahn

		

		Samples will support ecological risk evaluation and any future investigations. TOC, pH, AVS/SEM and grain size have no associated screening criteria; these will be analyzed to assess the bioavailability of certain organic and metal constituents. Samples will also be used to evaluate sediment characteristics within the lake.

		



		

		

		pH

		SW846 9045C

		

		

		



		

		

		Grain Size analysis

		ASTM D422

		

		

		



		

		

		AVS/SEM

		USEPA 821-R-91-100

		

		

		



		Sediment (sub surface)

		4-8 inches bss

		VOCs

		SW846 8260B 

		21

		Sampling to determine the nature and extent of contamination in sub-surface sediment. Rationale for the depth is limited subsurface data collected previously.

		Sub surface sediment samples will be collected at a depth of 4–8 inches bss using a stainless steel Ponar (or similar) dredge or sediment core. 

See Figure 3 for proposed sampling locations.



		

		

		SVOCs

		SW846 8270D low level full scan

		

		

		



		

		

		Pesticides/Aroclor 1260

		SW846 8081A/8082

		

		

		



		

		

		Metals

		SW846 6010C, 7471A

		

		

		



		

		

		Explosives

		SW846 8330B

		

		

		



		

		

		Cyanide

		SW846 9014 

		

		

		



		

		

		TOC

		Lloyd Kahn

		

		Evaluate sediment characteristics within the lake from historical deposition and subsequent burial.

		



		

		

		pH

		SW846 9045C

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		Tissue

		NA

		VOCs

		SW846 8260C

		20

		Sampling will be used to evaluate bioaccumulative chemicals and their potential effect on human health, fish and frog communities, and piscivorous wildlife. 

		Fish and frog samples will be collected using a combination of electro-shocking techniques, seines, or traps, depending upon the site conditions (e.g., water depth).



		

		

		SVOCs

		SW846 8270D

		

		

		



		

		

		Pesticides

		SW846 8081B

		

		

		



		

		

		Aroclor 1260

		SW846 8082

		

		

		



		

		

		12 dioxin-like PCB congeners

		EPA 1668A (using limits from 1668C)

		

		

		



		

		

		PCB Homologues

		EPA 1668A (using limits from 1668C)

		

		

		



		

		

		Explosives

		SW846 8330B (without MIS prep)

		

		

		



		

		

		Metals

		SW8646 6020A/7471A

		

		

		



		

		

		Percent Moisture

		Laboratory SOP (642)

		

		To allow wet to dry weight conversions and lipid normalization of PCB data.

		



		

		

		Percent Lipids

		Laboratory SOP (672)

		

		

		





*- The number of actual field samples is subject to slight change depending on field conditions.

** - One surface sediment samples will be collected offsite along the King Creek side of the dam, near the overflow pipe from Penniman Lake to King Creek 
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		[bookmark: _Toc326655726]SAP Worksheet #18-1—Sampling Locations and Methods / SOP Requirements Table - Soil, Surface Water, Sediment



		Station ID

		Sample ID3

		Depth

		Matrix

		Analytical Group1

		Number of Samples2,4,5

		Sampling SOP Reference



		Soil Samples - Former Transformer Pole Locations



		CAPL-SO27

		CAPL-SS27-MMYY

		0-6"

		3-point surface soil composite6

		Aroclor 1260

		1

		Refer to Worksheet #21



		CAPL-SO28

		CAPL-SS28-MMYY

		0-6"

		3-point surface soil composite6

		Aroclor 1260

		3 (MS/MSD)

		



		CAPL-SO29

		CAPL-SS29-MMYY

		0-6"

		3-point surface soil composite6

		Aroclor 1260

		1

		



		

		CAPL-SS29P-MMYY

		0-6"

		3-point surface soil composite6

		Aroclor 1260

		1 (duplicate)

		



		CAPL-SO30

		CAPL-SS30-MMYY

		0-6"

		3-point surface soil composite6

		Aroclor 1260

		1

		



		CAPL-SO31

		CAPL-SS31-MMYY

		0-6"

		3-point surface soil composite6

		Aroclor 1260

		1

		



		CAPL-SO32

		CAPL-SS32-MMYY

		0-6"

		3-point surface soil composite6

		Aroclor 1260

		1

		



		CAPL-SO33

		CAPL-SS33-MMYY

		0-6"

		3-point surface soil composite6

		Aroclor 1260

		1

		



		Soil Samples – Former Transformer Pad Locations

		



		CAPL-SO34

		CAPL-SS34-MMYY

		0-6"

		3-pt composite surface soil6

		Aroclor 1260

		1

		



		

		CAPL-SB34-MMYY

		6"-24"

		3-pt composite subsurface soil6

		Aroclor 1260

		1

		



		CAPL-SO35

		CAPL-SS35-MMYY

		0-6"

		3-pt composite surface soil6

		Aroclor 1260

		1

		



		

		CAPL-SB35-MMYY

		6"-24"

		3-pt composite subsurface soil6

		Aroclor 1260

		1

		



		CAPL-SO36

		CAPL-SS36-MMYY

		0-6"

		3-pt composite surface soil6

		Aroclor 1260

		1

		



		

		CAPL-SB36-MMYY

		6"-24"

		3-pt composite subsurface soil6

		Aroclor 1260

		1

		



		CAPL-SO37

		CAPL-SS37-MMYY

		0-6"

		3-pt composite surface soil6

		Aroclor 1260

		1

		



		

		CAPL-SB37-MMYY

		6"-24"

		3-pt composite subsurface soil6

		Aroclor 1260

		1

		



		CAPL-SO38

		CAPL-SS38-MMYY

		0-6"

		3-pt composite surface soil6

		Aroclor 1260

		1

		



		

		CAPL-SB38-MMYY

		6"-24"

		3-pt composite subsurface soil6

		Aroclor 1260

		3 (MS/MSD)

		



		CAPL-SO39

		CAPL-SS39-MMYY

		0-6"

		3-pt composite surface soil6

		Aroclor 1260

		1

		



		

		CAPL-SS39P-MMYY

		0-6"

		3-pt composite surface soil6

		Aroclor 1260

		1 (duplicate)

		



		

		CAPL-SB39-MMYY

		6"-24"

		3-pt composite subsurface soil6

		Aroclor 1260

		1

		



		CAPL-SO40

		CAPL-SS40-MMYY

		0-6"

		3-pt composite surface soil6

		Aroclor 1260

		1

		



		

		CAPL-SB40-MMYY

		6"-24"

		3-pt composite subsurface soil6

		Aroclor 1260

		1

		



		

		CAPL-SB40P-MMYY

		6"-24"

		3-pt composite subsurface soil6

		Aroclor 1260

		1 (duplicate)

		



		CAPL-SO41

		CAPL-SS41-MMYY

		0-6"

		3-pt composite surface soil6

		Aroclor 1260

		1

		



		

		CAPL-SB41-MMYY

		6"-24"

		3-pt composite subsurface soil6

		Aroclor 1260

		1

		



		CAPL-SO42

		CAPL-SS42-MMYY

		0-6"

		3-pt composite surface soil6

		Aroclor 1260

		1

		



		

		CAPL-SB42-MMYY

		6"-24"

		3-pt composite subsurface soil6

		Aroclor 1260

		1

		



		CAPL-SO43

		CAPL-SS43-MMYY

		0-6"

		3-pt composite surface soil6

		Aroclor 1260

		1

		



		

		CAPL-SB43-MMYY

		6"-24"

		3-pt composite subsurface soil6

		Aroclor 1260

		1

		







		SAP Worksheet #18-1—Sampling Locations and Methods / SOP Requirements Table - Soil, Surface Water, Sediment (continued)



		Station ID

		Sample ID3

		Depth

		Matrix

		Analytical Group1

		Number of Samples2,4,5

		Sampling SOP Reference



		Soil Samples - Other Soil Locations (drainages, upgradient to drainages, sprayed areas)



		CAPL-SO44

		CAPL-SS44-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		Refer to Worksheet #21



		

		CAPL-SB44-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO45

		CAPL-SS45-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SS45P-MMYY

		0-6"

		surface soil

		full suite1

		1 (duplicate)

		



		

		CAPL-SB45-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO46

		CAPL-SS46-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB46-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO47

		CAPL-SS47-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB47-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO48

		CAPL-SS48-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		3 (MS/MSD)

		



		

		CAPL-SB48-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO49

		CAPL-SS49-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SS49P-MMYY

		0-6"

		surface soil

		full suite1

		1 (duplicate)

		



		

		CAPL-SB49-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO50

		CAPL-SS50-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB50-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		

		CAPL-SB50P-MMYY

		6"-24"

		subsurface soil

		full suite1

		1 (duplicate)

		



		CAPL-SO51

		CAPL-SS51-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB51-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO52

		CAPL-SS52-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB52-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO53

		CAPL-SS53-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB53-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO54

		CAPL-SS54-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB54-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO55

		CAPL-SS55-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB55-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO56

		CAPL-SS56-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB56-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO57

		CAPL-SS57-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB57-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO58

		CAPL-SS58-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB58-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		3 (MS/MSD)

		



		CAPL-SO59

		CAPL-SS59-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SS59P-MMYY

		0-6"

		surface soil

		full suite1

		1 (duplicate)

		



		

		CAPL-SB59-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO60

		CAPL-SS60-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB60-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		

		CAPL-SB60P-MMYY

		6"-24"

		subsurface soil

		full suite1

		1 (duplicate)

		



		CAPL-SO61

		CAPL-SS61-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB61-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO62

		CAPL-SS62-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB62-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO63

		CAPL-SS63-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB63-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO64

		CAPL-SS64-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB64-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO65

		CAPL-SS65-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB65-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO66

		CAPL-SS66-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB66-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO67

		CAPL-SS67-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB67-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO68

		CAPL-SS68-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		3 (MS/MSD)

		



		

		CAPL-SB68-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO69

		CAPL-SS69-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SS69P-MMYY

		0-6"

		surface soil

		full suite1

		1 (duplicate)

		



		

		CAPL-SB69-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO70

		CAPL-SS70-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB70-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		

		CAPL-SB70P-MMYY

		6"-24"

		subsurface soil

		full suite1

		1 (duplicate)

		



		CAPL-SO71

		CAPL-SS71-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB71-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO72

		CAPL-SS72-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB72-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO73

		CAPL-SS73-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB73-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		3 (MS/MSD)

		



		CAPL-SO74

		CAPL-SS74-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB74-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		CAPL-SO75

		CAPL-SS75-MMYY

		0-6"

		surface soil

		full suite1, pH, TOC, Grain-size

		1

		



		

		CAPL-SB75-MMYY

		6"-24"

		subsurface soil

		full suite1, pH, TOC

		1

		



		Co-located Surface Water and Sediment Samples



		CAPL-SWSD62

		CAPL-SW62-MMYY

		NA

		surface water

		full suite1 including total and dissolved metals, hardness

		1

		Refer to Worksheet #21



		

		CAPL-SD62-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		



		

		CAPL-SD62-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		1

		



		CAPL-SWSD63

		CAPL-SW63-MMYY

		NA

		surface water

		full suite1 including total and dissolved metals, hardness

		1

		



		

		CAPL-SW63P-MMYY

		NA

		surface water

		full suite1 including total and dissolved metals

		1 (duplicate)

		



		

		CAPL-SD63-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		



		

		CAPL-SD63-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		1

		



		CAPL-SWSD64

		CAPL-SW64-MMYY

		NA

		surface water

		full suite1 including total and dissolved metals, hardness

		1

		



		

		CAPL-SD64-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		



		

		CAPL-SD64P-MMYY

		0-4"

		surface sediment

		full suite1

		1 (duplicate)

		



		

		CAPL-SD64-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		1

		



		CAPL-SWSD65

		CAPL-SW65-MMYY

		NA

		surface water

		full suite1 including total and dissolved metals, hardness

		1

		



		

		CAPL-SD65-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		



		

		CAPL-SD65-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		1

		



		

		CAPL-SD65P-MMYY-D

		4"-8"

		subsurface sediment

		full suite1

		1 (duplicate)

		



		CAPL-SWSD66

		CAPL-SW66-MMYY

		NA

		surface water

		full suite1 including total and dissolved metals, hardness

		1

		



		

		CAPL-SD66-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		



		

		CAPL-SD66-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		1

		



		CAPL-SWSD67

		CAPL-SW67-MMYY

		NA

		surface water

		full suite1 including total and dissolved metals, hardness

		3 (MS/MSD)

		



		

		CAPL-SD67-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		



		

		CAPL-SD67-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		1

		



		CAPL-SWSD68

		CAPL-SW68-MMYY

		NA

		surface water

		full suite1 including total and dissolved metals, hardness

		1

		



		

		CAPL-SD68-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		3 (MS/MSD)

		



		

		CAPL-SD68-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		1

		



		CAPL-SWSD69

		CAPL-SW69-MMYY

		NA

		surface water

		full suite1 including total and dissolved metals, hardness

		1

		



		

		CAPL-SD69-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		



		

		CAPL-SD69-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		3 (MS/MSD)

		



		Sediment Samples



		CAPL-SD70

		CAPL-SD70-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		Refer to Worksheet #21



		

		CAPL-SD70-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		1

		



		CAPL-SD71

		CAPL-SD71-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		



		

		CAPL-SD71-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		1

		



		CAPL-SD72

		CAPL-SD72-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		



		

		CAPL-SD72-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		1

		



		CAPL-SD73

		CAPL-SD73-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		



		

		CAPL-SD73P-MMYY

		0-4"

		surface sediment

		full suite1

		1 (duplicate)

		



		

		CAPL-SD73-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		1

		



		CAPL-SD74

		CAPL-SD74-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		



		

		CAPL-SD74-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		1

		



		

		CAPL-SD74P-MMYY-D

		4"-8"

		subsurface sediment

		full suite1

		1 (duplicate)

		



		CAPL-SD75

		CAPL-SD75-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		



		

		CAPL-SD75-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		1

		



		CAPL-SD76

		CAPL-SD76-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		



		

		CAPL-SD76-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		3 (MS/MSD)

		



		CAPL-SD77

		CAPL-SD77-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		



		

		CAPL-SD77-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		1

		



		CAPL-SD78

		CAPL-SD78-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		3 (MS/MSD)

		



		

		CAPL-SD78-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		1

		



		CAPL-SD79

		CAPL-SD79-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		



		

		CAPL-SD79P-MMYY

		0-4"

		surface sediment

		full suite1

		1 (duplicate)

		



		

		CAPL-SD79-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		1

		



		CAPL-SD80

		CAPL-SD80-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		



		

		CAPL-SD80-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		1

		



		CAPL-SD81

		CAPL-SD81-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		



		

		CAPL-SD81-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		1

		



		CAPL-SD82

		CAPL-SD82-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		



		

		CAPL-SD82-MMYY-D

		4"-8"

		subsurface sediment

		full suite1, pH, TOC

		1

		



		CAPL-SD832

		CAPL-SD83-MMYY

		0-4"

		surface sediment

		full suite1, pH, TOC, grain-size, AVS/SEM

		1

		



		QA/QC 



		CAPL-QC

		CAPL-TBMMDDYY

		NA

		TB

		VOCs

		TBD5

		Refer to Worksheet #21



		

		CAPL-EBMMDDYY

		NA

		EB

		full suite1

		TBD5

		



		Notes:

		

		

		

		

		

		



		1 Full suite for this investigation includes the following: VOCs, SVOCs, Pesticides, Aroclor 1260, Explosives, Nitroguanidine, Metals, Mercury, and Cyanide.



		2 This single surface sediment sample will be collected off-site along the King Creek side of the dam, near the overflow pipe from Penniman Lake to King Creek.



		3 MMYY in sample ID is a place-holder for the two-digit month and two-digit year in which sampling takes place. Trip blank and equipment blank IDs will also reflect the two-digit day. 



		4 Field duplicates and MS/MSD samples may be collected from different locations than are indicated in this table, depending on field conditions.



		5 Field QC counts are dependent on the duration of field event. Frequency of QA/QC sample collection is as follows :



		

		Field Duplicate - One per 10 field samples of similar matrix



		

		MS/MSD - One pair per 20 field samples of similar matrix (including field duplicates)



		

		Trip Blank - One per cooler containing VOC samples



		

		Equipment Blank - For decontaminated equipment, one per type of sampling equipment, per day of sampling; for disposable equipment, one per lot





6 Composite samples will be from 3-points within a 10 foot radius from the identified location.

		[bookmark: _Toc326655727]SAP Worksheet #18-2—Sampling Locations and Methods / SOP Requirements Table - Tissue



		Station ID

		Sample ID2

		Depth

		Matrix

		Analytical Group1

		Number of Samples3,4 

		Sampling SOP Reference



		Fish Tissue Samples

		 

		 

		 

		 

		 



		CAPL-TS01

		CAPL-TS01-MMYY

		NA

		Tissue (whole fish)

		see Note 1 below

		1

		Refer to Worksheet #21



		

		CAPL-TS01-MMYY-F

		NA

		Tissue (filleted fish)

		see Note 1 below

		1

		



		CAPL-TS02

		CAPL-TS02-MMYY

		NA

		Tissue (whole fish)

		see Note 1 below

		1

		



		

		CAPL-TS02-MMYY-F

		NA

		Tissue (filleted fish)

		see Note 1 below

		3 (MS/MSD)5

		



		CAPL-TS03

		CAPL-TS03-MMYY

		NA

		Tissue (whole fish)

		see Note 1 below

		1

		



		

		CAPL-TS03P-MMYY

		NA

		Tissue (whole fish)

		see Note 1 below

		1 (duplicate)

		



		

		CAPL-TS03-MMYY-F

		NA

		Tissue (filleted fish)

		see Note 1 below

		1

		



		CAPL-TS04

		CAPL-TS04-MMYY

		NA

		Tissue (whole fish)

		see Note 1 below

		1

		



		

		CAPL-TS04-MMYY-F

		NA

		Tissue (filleted fish)

		see Note 1 below

		1

		



		CAPL-TS05

		CAPL-TS05-MMYY

		NA

		Tissue (whole fish)

		see Note 1 below

		1

		



		

		CAPL-TS05-MMYY-F

		NA

		Tissue (filleted fish)

		see Note 1 below

		1

		



		Frog Tissue Samples

		 

		 

		 

		 

		 



		CAPL-TS06

		CAPL-TS06-MMYY

		NA

		Tissue (whole frog)

		see Note 1 below

		1

		Refer to Worksheet #21



		CAPL-TS07

		CAPL-TS07-MMYY

		NA

		Tissue (whole frog)

		see Note 1 below

		1

		



		CAPL-TS08

		CAPL-TS08-MMYY

		NA

		Tissue (whole frog)

		see Note 1 below

		1

		



		

		CAPL-TS08P-MMYY

		NA

		Tissue (whole frog)

		see Note 1 below

		1 (duplicate)

		



		CAPL-TS09

		CAPL-TS09-MMYY

		NA

		Tissue (whole frog)

		see Note 1 below

		1

		



		CAPL-TS10

		CAPL-TS10-MMYY

		NA

		Tissue (whole frog)

		see Note 1 below

		1

		



		CAPL-TS11

		CAPL-TS11-MMYY

		NA

		Tissue (whole frog)

		see Note 1 below

		1

		



		CAPL-TS12

		CAPL-TS12-MMYY

		NA

		Tissue (whole frog)

		see Note 1 below

		1

		



		CAPL-TS13

		CAPL-TS13-MMYY

		NA

		Tissue (whole frog)

		see Note 1 below

		1

		



		CAPL-TS14

		CAPL-TS14-MMYY

		NA

		Tissue (whole frog)

		see Note 1 below

		1

		



		CAPL-TS15

		CAPL-TS15-MMYY

		NA

		Tissue (whole frog)

		see Note 1 below

		1

		



		Notes:

		

		

		

		

		

		



		1 The analyte list for tissue samples is dependent on the results for other media. Tissue will be sampled during early to mid fall (late September to early November)the optimal tissue-sampling period and sufficient tissue will be sampled to permit analysis of VOCs, SVOCs, Pesticides, select PCB Congeners, PCB homologues, Explosives, Metals, % Lipids, % Moisture, and PCBs. The laboratory will freeze tissue upon receipt and hold the samples until notified of the target analyte list.



		2 MMYY in sample ID is a place-holder for the two-digit month and two-digit year in which sampling takes place. Trip blank and equipment blank IDs will also reflect the two-digit day. 



		3 Field duplicates and MS/MSD samples may be collected from different locations than are indicated in this table, depending on field conditions.



		4 Field QC counts are dependent on the duration of field event. Frequency of QA/QC sample collection is as follows :



		

		Field Duplicate - One per 10 field samples of similar matrix



		

		MS/MSD - One pair per 20 field samples of similar matrix (including field duplicates)



		

		Equipment Blank - not applicable for tissue sampling





5 Field team will provide the laboratory with a 50% larger sample in instances where an MS/MSD is to be performed on a tissue sample, rather than they typically 200% larger sample.
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[bookmark: _Toc161456593][bookmark: _Toc161544741][bookmark: _Toc221673281][bookmark: _Toc251054733][bookmark: _Toc326655728][bookmark: _Toc145834572]SAP Worksheet #19—Analytical SOP Requirements Table 

		Matrix

		Analytical Group1

		Analytical Method / SOP Reference

		Containers (Number, Size, and Type)

		Minimum Sample Amount Required for Analysis

		Preservation Requirements (Chemical, Temperature, Light Protected)

		Maximum Holding Time1 (Preparation/Analysis)



		Soils and/or Sediments

		VOCs

		SW-846 8260B/ SOP202, 225

		3 x 40 mL tared glass VOA vials (2 of deionized water and 1 of methanol)

		5g each

		Cool to ≤6°C

		48-hours to freeze for samples in DI water / 14 days to analysis



		

		SVOCs

		SW-846 8270D and 8270D-low level full scan/ SOP201, 300

		4-ounce glass

		15 g

		Cool to ≤6°C

		14 days to extraction, 40 days to analysis



		

		Pesticides

		SW-846 8081B/ SOP211, 343

		

		15 g

		

		14 days until extraction/40 days to analysis



		

		Aroclor-1260

		SW-846 8082A/ SOP211, 343

		

		

		

		



		

		Metals, including cyanide

		SW846 6010C/ SOP100,105

		4-ounce glass

		2 g

		Cool to ≤6°C

		180 days to analysis



		

		

		SW-846 7471A/ SOP104

		

		0.3 g

		

		28 days to analysis



		

		

		SW-846 9012A / SOP164, 175

		

		1 g

		

		14 days to analysis



		

		Wet Chemistry

		Lloyd Kahn/ SOP221

		

		0.25g

		

		14 days to analysis



		

		

		SW-846 9045D / SOP187

		

		10g

		

		7 days to analysis



		

		AVS/SEM

		EPA 821-R-91-100/ Method/ 6010 SOP105/ 7470 SOP103

		

		10g

		

		14 days to extraction/ analysis (Sulfide)
28 days to digestion/ analysis (Mercury)   
180 days to digestion/ analysis (ICP)



		

		Explosives, including nitroguanidine

		SW-846 8330/ SOP327

		 4-ounce glass jar

		2 g

		Cool to ≤6°C

		14 days until extraction/40 days to analysis



		

		

		8330/IAAP, SOP233

		

		2 g

		

		14 days to extraction/ 40 days to analysis



		

		Grain-size

		ASTM D422

		(1) 16oz Glass or Plastic Jar

		500 grams

		None

		None










		SAP Worksheet #19—Analytical SOP Requirements Table (continued)



		Matrix

		Analytical Group1

		Analytical Method / SOP Reference

		Containers (Number, Size, and Type)

		Minimum Sample Amount Required for Analysis

		Preservation Requirements (Chemical, Temperature, Light Protected)

		Maximum Holding Time1 (Preparation/Analysis)



		Surface Water and/or Aqueous QC

		VOCs

		SW-846 8260B/ SOP202

		3 x 40 mL glass VOA vials

		40 mL

		HCl to a pH <2; Cool to ≤6°C; No headspace

		14 days to analysis



		

		SVOCs

		SW-846 8270D and 8270D-low level full scan/ SOP201, 300

		2 x 1-liter glass amber bottles

		1000 ml

		Cool to ≤6°C

		7 days until extraction/40 days to analysis



		

		Pesticides

		SW-846 8081B/ SOP211, 302

		2 x 1-liter glass amber bottles

		1000 ml

		Cool to ≤6°C

		7 days until extraction/40 days to analysis



		

		Aroclor-1260

		SW-846 8082A/ SOP211, 302

		

		

		

		



		

		Metals, including cyanide; Hardness

		SW-846 6010C, 200.7 (hardness)/ SOP100,105

		250 ml plastic

		120 mL

		HNO3 to a pH<2; Cool to ≤6°C

		180 days to analysis



		

		

		SW-846 7470A/ SOP103

		250 ml plastic

		30 mL

		HNO3 to a pH<2; Cool to ≤6°C

		28 days to analysis



		

		

		SW-846 9012A / SOP164, 175

		250 ml plastic

		25 mL

		Cool to ≤6°C; NaOH to pH > 12

		14 days to analysis



		

		Explosives, including nitroguanidine

		SW-846 8330/ SOP327

		2 x 1-liter glass amber bottles

		1000 ml

		Cool to ≤6°C

		7 days until extraction/40 days to analysis



		

		

		SW-846 8330/IAAP, SOP233

		(2) 40ml VOA Vials

		20 mL

		Cool to ≤6°C

		47 days to extraction/analysis



		Tissue
(whole body)

		VOCs

		SW-846 8260C/ 525

		resealable plastic bag (135g) [for MS/MSD include additional 80g]

		5g each

		Cool to ≤6°C

		48-hours to freeze for samples in DI water / 14 days to analysis



		

		SVOCs

		SW-846 8270D / 506

		

		TBD

		Cool to ≤6°C

		14 days to extraction, 40 days to analysis



		

		Pesticides

		SW-846 8081B/ 402

		

		TBD

		Cool to ≤6°C

		



		

		Explosives, including nitroguanidine

		SW-846 8330B/ 404

		

		TBD

		Cool to ≤6°C

		



		

		

		SW-846 8330/IAAP, SOP233

		

		TBD

		Cool to ≤6°C

		



		

		PCB Congeners and PCB Homologues

		EPA 1668A (using limits from 1668C) / HMS-1668A

		

		200 grams

		shipped on ice, stored frozen within 48hrs to -20 to -10°C

		one year / 45 days



		

		Metals

		SW-846 6020A / 827

		

		1 gram

		

		6 months



		

		

		SW-846 7471A / 812

		

		0.6 gram

		

		28 days



		

		Wet Chemistry

		Lab SOP for % Solids / 642

		

		10 grams

		

		28 days



		

		

		Lab SOP for % lipids / 672

		

		5 grams

		

		14 days



		Tissue
(filleted at lab)

		VOCs

		SW-846 8260C/ 525

		resealable plastic bag (180g) [for MS/MSD include additional 100g]

		5g each

		Cool to ≤6°C

		48-hours to freeze for samples in DI water / 14 days to analysis



		

		SVOCs

		SW-846 8270D / 506

		

		TBD

		Cool to ≤6°C

		14 days to extraction, 40 days to analysis



		

		Pesticides

		SW-846 8081B/ 402

		

		TBD

		Cool to ≤6°C

		



		

		Explosives, including nitroguanidine

		SW-846 8330B/ 404

		

		TBD

		Cool to ≤6°C

		



		

		

		SW-846 8330/IAAP, SOP233

		

		TBD

		Cool to ≤6°C

		



		

		PCB Congeners

		EPA 1668A (using limits from 1668C) / HMS-1668A

		

		200 grams

		shipped on ice, stored frozen within 48hrs to -20 to -10°C

		one year / 45 days



		

		PCBsAroclor 1260

		SW-846 8082A / 409

		

		5 grams

		

		one year / 45 days



		

		Metals

		SW-846 6020A / 827

		

		1 gram

		

		6 months



		

		

		SW-846 7471A / 812

		

		0.6 gram

		

		28 days



		

		Wet Chemistry

		Lab SOP for % Solids / 642

		

		10 grams

		

		28 days



		

		

		Lab SOP for % lipids / 672

		

		5 grams

		

		14 days



		Notes

		

		

		

		

		

		



		1 To reduce sampling efforts tissues samples will be collected at approximately the same time as other environmental media. Tissue samples will be filleted is appropriate and frozen at the laboratory upon receipt. The analytical protocol for tissue samples will be dependent on the detections in other media, therefore the laboratory will hold the frozen samples until the tissue target analytes have been identified. It is assumed that the time samples are stored at -10°C will not contribute to the hold-times for mercury, %solids, and %lipids.







This page intentionally left blank.





[bookmark: _Toc161544742][bookmark: _Toc221673282][bookmark: _Toc251054734][bookmark: _Toc326655729][bookmark: _Toc145834573]SAP Worksheet #20—Field Quality Control Sample Summary Table

		Matrix

		Analytical Group

		No. of Sampling Locations

		No. of Field Duplicates

		No. of MS/ MSDs

		No. of Field Blanks

		No. of Equip. Blanks

		No. of Trip Blanks

		Total No. of Samples to Lab1



		Transformer Locations (former transformer pads and current transformer poles)



		Surface Soil

		Aroclor-1260

		10

		1

		1/1

		-

		1

		-

		14



		Subsurface Soil

		Aroclor-1260

		10

		1

		1/1

		-

		-

		-

		13



		3-point Composite Surface Soil

		Aroclor-1260

		7

		1

		-

		-

		1

		-

		9



		Other Soil Locations (drainages, upgradient to drainages, sprayed areas)



		Surface Soil

		VOCs

		32

		4

		2/2

		-

		4

		4

		48



		

		SVOCs

		32

		4

		2/2

		-

		4

		-

		44



		

		Pesticides

		32

		4

		2/2

		-

		4

		-

		44



		

		Aroclor-1260

		32

		4

		2/2

		-

		4

		-

		44



		

		Metals (including cyanide)

		32

		4

		2/2

		-

		4

		-

		44



		

		Explosives (including Nitroguanidine)

		32

		4

		2/2

		-

		4

		-

		44



		

		Wet Chemistry (pH and TOC)

		32

		-

		-

		-

		-

		-

		32



		

		Grain-size

		32

		-

		-

		-

		-

		-

		32



		Subsurface Soil

		VOCs

		32

		4

		2/2

		-

		-

		4

		44



		

		SVOCs

		32

		4

		2/2

		-

		-

		-

		40



		

		Pesticides

		32

		4

		2/2

		-

		-

		-

		40



		

		Aroclor-1260

		32

		4

		2/2

		-

		-

		-

		40



		

		Metals (including cyanide)

		32

		4

		2/2

		-

		-

		-

		40



		

		Explosives (including Nitroguanidine)

		32

		4

		2/2

		-

		-

		-

		40



		

		Wet Chemistry (pH and TOC)

		32

		-

		-

		-

		-

		-

		32










		SAP Worksheet #20—Field Quality Control Sample Summary Table (continued)



		Matrix

		Analytical Group

		No. of Sampling Locations

		No. of Field Duplicates

		No. of MS/ MSDs

		No. of Field Blanks

		No. of Equip. Blanks

		No. of Trip Blanks

		Total No. of Samples to Lab1



		Sediment Locations (with or without surface water)



		Surface Sediment

		VOCs

		22

		3

		2/2

		-

		3

		3

		35



		

		SVOCs

		22

		3

		2/2

		-

		3

		-

		32



		

		Pesticides

		22

		3

		2/2

		-

		3

		-

		32



		

		Aroclor-1260

		22

		3

		2/2

		-

		3

		-

		32



		

		Metals (including cyanide)

		22

		3

		2/2

		-

		3

		-

		32



		

		Explosives (including Nitroguanidine)

		22

		3

		2/2

		-

		3

		-

		32



		

		Wet Chemistry (pH and TOC)

		22

		-

		-

		-

		-

		-

		22



		

		Grain-size

		22

		-

		-

		-

		-

		-

		22



		

		AVS/SEM

		22

		-

		-

		-

		-

		-

		22



		Subsurface Sediment

		VOCs

		21

		3

		1/1

		-

		-

		3

		29



		

		SVOCs

		21

		3

		1/1

		-

		-

		-

		26



		

		Pesticides

		21

		3

		1/1

		-

		-

		-

		26



		

		Aroclor-1260

		21

		3

		1/1

		-

		-

		-

		26



		

		Metals (including cyanide)

		21

		3

		1/1

		-

		-

		-

		26



		

		Explosives (including Nitroguanidine)

		21

		3

		1/1

		-

		-

		-

		26



		

		Wet Chemistry (pH and TOC)

		21

		-

		-

		-

		-

		-

		21



		Surface Water Locations



		Surface Water

		VOCs

		8

		1

		1/1

		-

		1

		1

		13



		

		SVOCs

		8

		1

		1/1

		-

		1

		-

		12



		

		Pesticides

		8

		1

		1/1

		-

		1

		-

		12



		

		Aroclor-1260

		8

		1

		1/1

		-

		1

		-

		12



		

		Metals (including cyanide)

		8

		1

		1/1

		-

		1

		-

		12



		

		Explosives (including Nitroguanidine)

		8

		1

		1/1

		-

		1

		-

		12



		

		Wet Chemistry (hardness)

		8

		-

		-

		-

		1

		-

		9



		Tissue Sampling Locations2



		Tissue 
(whole body fish or frog)

		VOCs

		10

		1

		1/1

		-

		-

		1

		14



		

		SVOCs

		10

		1

		1/1

		-

		-

		-

		13



		

		Pesticides

		10

		1

		1/1

		-

		-

		-

		13



		

		Explosives (including Nitroguanidine)

		10

		1

		1/1

		-

		-

		-

		13



		

		PCB Congeners

		10

		1

		1/1

		-

		-

		-

		13



		

		Metals

		10

		1

		1/1

		-

		-

		-

		13



		

		Wet Chemistry

		10

		-

		-

		-

		-

		-

		10



		Tissue 
(filleted fish or frog)

		VOCs

		10

		1

		-

		-

		-

		1

		12



		

		SVOCs

		10

		1

		-

		-

		-

		-

		11



		

		Pesticides

		10

		1

		-

		-

		-

		-

		11



		

		Explosives (including Nitroguanidine)

		10

		1

		-

		-

		-

		-

		11



		

		PCBs

		10

		1

		-

		-

		-

		-

		11



		

		PCB Congeners

		10

		1

		-

		-

		-

		-

		11



		

		Metals

		10

		1

		-

		-

		-

		-

		11



		

		Wet Chemistry

		10

		-

		-

		-

		-

		-

		10



		Notes:

		

		

		

		

		

		

		

		



		1The number of field QC samples to  be collected is dependent on the number of parent samples and the number of days of the sampling event.



		   -  Field duplicates are collected at a frequency of 1 per 10 field samples per matrix.



		   -  MS/MSD pairs are collected at a frequency of 1 per 20 samples per matrix sent to the laboratory (including duplicates). 



		   -  Field Blanks will not be collected as part of this investigation.



		   -  Equipment Blanks for deconned equipment are collected once per day of sampling, per type of equipment. Equipment Blanks for disposable equipment are collected once per lot.



		2The analytical protocol for tissue samples will be dependent on the detections in other media. The analytical groups shown in this table indicate the maximum scope of work for tissue analysis.
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		SOP Reference Number

		Title/Author

		Revision Date or Version Number

		Location of SOP (if not included in the SAP)

		Any planned deviation for Project Work

		Comments



		001_BlankPrep

		Equipment Blank and Field Blank Preparation

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Sample Preparation and Handling

		N/A

		N/A



		002_COC

		Chain-of-Custody

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Sample Preparation and Handling

		N/A

		N/A



		003_Decon

		Decontamination of Personnel and Equipment

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Decontamination

		N/A

		N/A



		004_DeconRig

		Decontamination of Drilling Rigs and Equipment

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Decontamination

		N/A

		N/A



		005_Disposal

		Disposal of Waste Fluids and Solids

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Decontamination

		N/A

		N/A



		006_GPS

		Global Positioning System

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Other

		N/A

		N/A



		007_HomoSamp

		Homogenization of Soil and Sediment Samples

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Sample Preparation and Handling

		N/A

		N/A



		008_FieldLog

		Preparing Field Log Books

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Log Books

		N/A

		N/A



		009_MiniRAE

		Mini RAE Photoionization Detector (PID)

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Health and Safety

		N/A

		N/A



		010_SBLog

		Logging of Soil Borings

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Soil Sampling

		N/A

		N/A



		011_SWSamp

		Surface Water Sampling

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Surface-Water and Sediment Sampling

		N/A

		N/A



		012_SedSamp

		Sediment Sampling

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Surface-Water and Sediment Sampling

		N/A

		N/A



		013_SoilSampShallow

		Shallow Soil Sampling

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Soil Sampling

		N/A

		N/A










SAP Worksheet #21—Project Sampling SOP References Table (continued)

		SOP Reference Number

		Title/Author

		Revision Date or Version Number

		Location of SOP (if not included in the SAP)

		Any planned deviation for Project Work

		Comments



		014_Ship

		Packaging and Shipping Procedures for Low-Concentration Samples

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Sample Preparation and Handling

		N/A

		N/A



		015_SoilSamp

		Soil Sampling

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Soil Sampling

		N/A

		N/A



		016_UtilLoc

		Locating and Clearing Underground Utilities

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Utility Location

		N/A

		N/A



		017_VOC SampGW

		VOC Sampling-Water

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Sample Preparation and Handling

		N/A

		N/A



		018_FieldParam

		Field Measurement of pH, Specific Conductance, Turbidity, Dissolved Oxygen, ORP, and Temperature Using a Water Quality Parameter Meter with Flow-through Cell

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Field Parameters

		N/A

		N/A



		019_FishSampElectro

		Fish Community Sampling Using Electroshocking Methods

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Ecology

		N/A

		N/A



		020_FishSampSeine

		Fish Community Sampling Using Seines

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Ecology

		N/A

		N/A



		021_TissSampPrep

		Tissue Sample Preparation

		5/2011

		\\orion\proj\CLEANII\SOPS\1 - MASTER\Ecology

		N/A

		N/A











[bookmark: _Toc145834575][bookmark: _Toc161544744][bookmark: _Toc145900448][bookmark: _Toc221673284][bookmark: _Toc251054736][bookmark: _Toc326655731]SAP Worksheet #22—Field Equipment Calibration, Maintenance, Testing, and Inspection Table

		Field Equipment

		Activity1

		Frequency

		Acceptance Criteria

		CA

		Responsible Person

		SOP Reference2

		Comments



		Water Quality Meter

		Calibrate probes using auto-calibration standard solution

		Daily, as needed

		Parameter specific per model/instruction manual

		Manufacturer technical support for calibration errors

		FTL

		011_SWSamp

		Appendix  B





1	Activities may include: calibration, verification, testing, and maintenance.
2	Specify the appropriate reference letter or number from the Project Sampling SOP References table (Worksheet #21).
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		Title, Revision Date, and Number

		Date reviewed if not revised

		Definitive or Screening Data

		Matrix and Analytical Group

		Instrument

		Variance to QSM

		Modified for Project Work?



		SOP100

		Metals Digestion/Preparation Methods 3005A/USEPA CLPILM0 4.1 Aqueous, 3010A, 3030C, 3050B
USEPA CLPILM0 4.1 (Soil/Sediment), 200.7, Standard Methods 3030C 21st
See Addendum for USEPA CLPILM 05.2 (Aqueous & Soil/Sediment) R23

		3/7/2012

		Definitive

		solid and aqueous, metals

		Preparative

		None

		No



		SOP103

		Mercury Analysis in Water by Manual Cold Vapor Technique Methods USEPA SW846 7470A & 245.1 CLP-M 4.1 (NJDEP DOES NOT ACCEPT CLPILM 04.1 AFTER JUNE, 2003), ADDENDUM FOR USEPA CLP ILM 05.2 R20

		5/16/2011

		Definitive

		aqueous, mercury

		CVAA

		None

		No



		SOP104

		Mercury Analysis in Soil/Sediment by Manual Cold Vapor Technique Methods SW846 7471A, 7471B, EPA 245.5 & CLPILM 04.1 (NJDEP DOES NOT ACCEPT CLPILM 04.1 AFTER JUNE, 2003), ADDENDUM FOR USEPA CLP ILM 05.2 R20

		5/16/2011

		Definitive

		solid, mercury

		CVAA

		None

		No



		SOP105

		METALS BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION SPECTROMETRY (ICP-AES) TECHNIQUE
References: SW-846, Method 6010B, December 1996; SW-846, Method 6010C, Revision 3 February 2007; USEPA, Method 200.7, June 1991; Standard Methods 19th Edition 2340B; 1995 USEPA CLP, ILM 04.1. See Addendum for USEPA CLPILM 05.2 R17

		5/16/2011

		Definitive

		solid and aqueous, metals

		ICP-AES

		None

		No



		SOP164

		Distillation of Aqueous/Solid Samples for Cyanide, Total and Amenable; SW846 METHOD 9012A, USEPA Methods 335.1, 335.4, Standard Methods SM 4500-CN C,G, 18th, 19th ED. / CLP ILMO 4.1See Addendum for USEPA CLPILM 05.2 (Aqueous, Soil/Sediment) R16

		5/16/2011

		Definitive

		solid and aqueous, cyanide

		Preparative

		None

		No







		
SAP Worksheet #23-1—Analytical SOP References Table – Empirical Laboratories (continued)



		Lab SOP Number

		Title, Revision Date, and Number

		Date reviewed if not revised

		Definitive or Screening Data

		Matrix and Analytical Group

		Instrument

		Variance to QSM

		Modified for Project Work?



		SOP175

		Post-Distillation Analysis for Cyanide Using LACHAT Flow Injection Analyzer Methods 335.4;(SW846) 9012A/B, Standard Methods 21st Edition USEPA-CLP 4.1, (NJDEP does not accept CLPILM 04.1 after June, 2003) Addendum for USEPA CLPILM 05.2 Aqueous & Soil/Sediment R11

		9/16/2011

		Definitive

		solid and aqueous, cyanide

		Lachat

		None

		No



		SOP187

		Electrometric Determination of pH R09

		1/19/2011 
(in review)

		Screening

		solid, pH

		Probe

		None

		No



		SOP201

		GC/MS SEMIVOLATILES and LOW-CONCENTRATION PAHs BY EPA METHOD 625 AND SW846 METHOD 8270C AND 8270D INCLUDING ADDITIONAL APPENDIX IX COMPOUNDS R21

		5/16/2011

		Definitive

		solid and aqueous, SVOCs

		GC/MS

		None

		No



		SOP202

		GC/MS Volatiles by EPA Method 624 & SW846 Method 8260B Including Appendix IX Compounds, R24

		9/13/2011

		Definitive

		solid and aqueous, VOCs

		GC/MS

		None

		No



		SOP211

		Gas Chromatography/Electron Capture Detector (GC/ECD) Organochlorine Pesticides/Polychlorinated Biphenyls (PCB) by EPA Method 608/608.2 or SW846 Method 8081A/8082 or 8081B/8082A, R24

		5/16/2011

		Definitive

		solid and aqueous, PCBs

		GC/ECD

		None

		No



		SOP221

		Total Organic Carbon (TOC) by SM5310C, SW846 Method 9060/9060A and Lloyd Kahn Method "Determination of TOC in Sediment", R10

		8/22/2011

		Screening

		solid, TOC

		TOC Analyzer

		None

		No



		SOP225

		GC/MS Volatile Non-Aqueous Matrix Extraction Using SW-846 Method 5035/5035A for 8260B Analysis, R10

		3/6/2012

		Definitive

		solid, VOCs

		Preparative

		None

		No



		SOP300

		GC/MS Semi-Volatile BNA-Aqueous Matrix Extraction Using SW-846 Method 3510C for 8270C/625 Analysis, R20

		3/20/2012

		Definitive

		aqueous, SVOCs

		Preparative

		None

		No



		SOP302

		Pesticide/PCBs Aqueous Matrix Extraction for EPA Method 608/608.2 and SW846 Method 8081/8082 Using SW846 Method 3510C, R19

		1/12/2011
(in review)

		Definitive

		aqueous, pesticides and PCBs

		Preparative

		None

		No



		SOP327

		Nitroaromatics and Nitramines by High Performance Liquid Chromatography (HPLC) Method 8330, 8330A, 8330B and 8332, R21

		10/31/2011

		Definitive

		solid and aqueous, explosives

		HPLC/UV-vis

		None

		No



		SOP233

		Nitroguanidine in Soil and Water By High Performance Liquid Chromatography (HPLC), R04

		10/6/2011

		Definitive

		solid and aqueous, explosives

		HPLC/UV-vis

		None

		No



		SOP343

		BNA & Pesticide/PCBs & TPH Non-Aqueous Matrix (Microwave Extraction) Using SW-846 Method 3546, R03

		3/20/2012

		Definitive

		solid, SVOCs

		Preparative

		None

		No



		Method

		EPA 821-R-91-100. Draft Analytical Method for Determination of Acid Volatile Sulfide in Sediment. (EPA Method published in December 1991)

		n/a

		Screening

		solid, AVS/SEM

		ICP, Mercury Analyzer

		None

		No



		QS10

		Laboratory Sample Receiving, Log In and Storage R18

		9/16/2011

		NA

		Receiving

		NA

		None

		No



		QS14

		Analytical Laboratory Waste Disposal R06

		8/31/2010 
(in review)

		NA

		Disposal

		NA

		None

		No



		Notes: 



		DoD ELAP certification is required for this work, Empirical Laboratories' DoD ELAP certification expires November 30, 2012.







		[bookmark: _Toc326655733]
SAP Worksheet #23-2—Analytical SOP References Table - TestAmerica-Burlington



		Lab SOP Number

		Title, Revision Date, and Number

		Date reviewed if not revised

		Definitive or Screening Data

		Matrix and Analytical Group

		Instrument

		Variance to QSM

		Modified for Project Work?



		BR-GT-006

		Particle Size Analysis (ASTM D 2217 and D422-63) 
SOP No. BR-GT-006, Rev 6, 03/17/10

		NA

		Screening

		solid, grain-size

		NA

		NA

		No



		BR-GT-008

		Calibration/Verification Procedures for GEO Equipment 
SOP No. BR-GT-008, Rev 5, 06/24/11

		NA

		NA

		solid, grain-size

		NA

		NA

		No



		Notes: 



		DoD ELAP certification is not required for screening data. 







		[bookmark: _Toc326655734]SAP Worksheet #23-3—Analytical SOP References Table - ALS-Fort Collins



		Lab SOP Number

		Title, Revision Date, and Number

		Date reviewed if not revised

		Definitive or Screening Data

		Matrix and Analytical Group

		Instrument

		Variance to QSM

		Modified for Project Work?



		003

		Management of Nonradioactive Hazardous Waste - Revision 6  07/09/10

		 

		NA

		 

		NA

		None

		No



		202

		Login and Distribution of Samples and Work orders - Revision 12  4/11/11

		 

		NA

		 

		NA

		None

		No



		318

		Chain-of-Custody - Revision 7  12/8/10

		 

		NA

		 

		NA

		None

		No



		409

		Analysis of Polychlorinated Biphenyls (PCBs) by Gas Chromatography -- Methods SW8082 and EPA 608 - Revision 7  4/9/12

		 

		Definitive

		tissue (solid), PCBs

		GC-ECD

		None

		No



		672

		Extraction and Gravimetric Determination of Lipids in Tissues - Revision 5 11/8/11

		 

		Definitive

		tissue (solid), wet chemistry

		NA

		None

		No



		642

		Gravimetric Determination of Percent Moisture For Solid Matrices - Revision 9 6/17/11

		 

		Definitive

		tissue (solid), wet chemistry

		NA

		None

		No



		827

		Determination of Elements by Inductively Coupled Plasma Mass Spectrometry -- Methods EPA 200.8 and SW6020A - Revision 9  2/16/12

		 

		Definitive

		tissue (solid), Metals

		ICP-MS

		None

		No



		812

		Preparation and Determination of Mercury by Cold Vapor Atomic Absorption Spectroscopy – Methods SW7470A, SW7471A, EPA 245.1, ILMO3.0, ILMO4.0  - Revision 15  8/26/11

		 

		Definitive

		tissue (solid), Mercury

		Cold Vapor AA

		None

		No



		402

		Determination of Organochlorine Pesticides by Gas Chromatography - Methods SW8081A or B, and EPA 608 - Revision 14 5/8/11

		4/9/12

		Definitive

		tissue (solid), Pesticides

		GC-ECD

		Some LCS and MS/MSD acceptance criteria, see Worksheet #15

		No



		404

		Analysis of Nitroaromatics and Nitroamines (Explosives Residues) by HPLC -- Methods SW8330 and SW8330B - Revision 16 8/14/09

		6/22/11

		Definitive

		tissue (solid), Explosives

		HPLC

		ICAL and ICV criteria, see Worksheet #24

		No



		506

		Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry, Capillary Column Technique - Methods SW8270D and EPA 625 - Revision 19 5/3/11

		2/7/12

		Definitive

		tissue (solid), SVOCs

		GC-MS

		Some LCS and MS/MSD acceptance criteria, see Worksheet #15

		No



		525

		Determination of Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry -- Methods SW8260B or C and EPA 624 - Revision 15 3/8/11

		4/12

		Definitive

		tissue (solid), VOCs

		GC-MS

		ICAL and ICV criteria, see Worksheet #24

		No



		Notes: 



		DoD ELAP certification is required for this work, ALS-Fort Collins' DoD ELAP certification expires June 1, 2013







		[bookmark: _Toc326655735]
SAP Worksheet #23-4—Analytical SOP References Table - ALS-Houston



		Lab SOP Number

		Title, Revision Date, and Number

		Date reviewed if not revised

		Definitive or Screening Data

		Matrix and Analytical Group

		Instrument

		Variance to QSM

		Modified for Project Work?



		HMS-1668A

		HMS-1668A, 08/13/10, rev. 4

		8/19/2011

		Definitive  

		tissue (solid)

		HRGC/HRMS

		NA

		Yes, LCS&MS/MSD limits are taken from EPA 1668C



		Notes: 



		DoD ELAP certification is required for this work, ALS-Houston's DoD ELAP certification expires December 22, 2012.









[bookmark: _Toc161544746][bookmark: _Toc145900450][bookmark: _Toc221673286][bookmark: _Toc251054738][bookmark: _Toc326655736]SAP Worksheet #24-1—Analytical Instrument Calibration Table

		Instrument

		Calibration Procedure

		Frequency of Calibration

		Acceptance Criteria

		Corrective Action (CA)

		Person Responsible for CA

		SOP Reference1



		GC/MS 
(VOCs)

		Tuning

		Prior to ICAL and at the beginning of each 12-hour period.

		Refer to method for specific ion criteria. 

		Retune instrument and verify. Rerun affected samples. Flagging criteria are not appropriate.

		Analyst/ Supervisor

		SOP202



		

		Initial Calibration (ICAL) - for all analytes a minimum of five points must be used for linear regression, six points for second order regression

		ICAL prior to sample analysis.

		1) Average response factor for system performance check compounds (SPCCs): VOCs ≥ 0.30 for chlorobenzene and 1,1,2,2-tetrachloroethane; ≥ 0.1 for chloromethane, bromoform and 1,1-dichloroethane.
2) Relative Standard Deviation (RSD) for RFs for calibration check compounds (CCCs): VOCs ≤ 30% and one option below:
-Option 1: RSD for each analyte ≤ 15%.
-Option 2: linear least squares regression r ≥ 0.995.
-Option 3: non-linear regression coefficient of determination (COD) r2 ≥ 0.99. 

		Correct problem then repeat ICAL. Flagging criteria are not appropriate.

		

		



		

		Second Source Calibration Verification (ICV)

		Once after each ICAL.

		All project analytes within ± 20% of true value.

		Correct problem and verify second source standard. Rerun ICV. If that fails, correct problem and repeat ICAL. Flagging criteria are not appropriate.

		

		



		

		Retention time window position establishment

		Once after each ICAL for each analyte and surrogate.

		Position shall be set using the midpoint standard of the ICAL curve when ICAL is performed. On days when ICAL is not performed, the initial CCV is used.

		N/A

		

		



		

		Evaluation of relative retention times (RRT)

		With each sample.

		RRT of each target analyte within ± 0.06 RRT units.

		Correct problem, then rerun ICAL. Flagging criteria are not appropriate.

		

		



		

		Continuing Calibration Verification (CCV)

		Daily before sample analysis and every 12 hours of analysis time.

		1) Average RF for SPCCs: VOCs ≥ 0.30 for chlorobenzene and 1,1,2,2-tetrachloroethane; ≥ 0.1 for chloromethane, bromoform and 1,1-dichloroethane.
2) %Difference/Drift for all target compounds and surrogates: VOCs ≤ 20%D 

(Note, D = Difference when using RFs, D = Drift when using least squares regression or non-linear calibration.)

		DoD project level approval must be obtained for each of the failed analytes or corrective action must be taken unless analyte is non-detect and exceeds with positive bias. 

Correct problem, then rerun CCV. If that fails, then repeat ICAL. Reanalyze all samples since last acceptable CCV. If reanalysis cannot be preformed, data must be qualified and explained in the case narrative. Apply Q-flag to all results for the specific analyte(s) in all samples since last acceptable CCV.

		

		



		GC/MS
(SVOCs)

		Tuning

		Prior to ICAL and at the beginning of each 12 hour period

		Must meet the ion abundance criteria required by the method.

		Manual tuning; replacement of the ion source or filament. Rerun affected samples.

		Analyst/ Supervisor

		Empirical SOP-201



		

		ICAL

		Prior to sample analysis (minimum 5-point)

		Average RF for SVOC SPCC ≥ 0.05; RSD for CCCs for SVOCs ≤ 30%; RSD for each analyte ≤ 15% or linear least squares regression > 0.995 or non-linear regression (minimum 6-point) coefficient of determination > 0.990.

		Correct problem then repeat ICAL

		

		



		

		ICV

		After each ICAL

		All analytes within  ± 20% of the expected value.

		Correct problem and verify second source standard. Rerun ICV. If that fails, correct problem and repeat ICAL.

		

		



		

		CCV

		Daily prior to sample analysis for 12-hour analysis period

		RF for SVOC SPCC ≥ 0.05; % difference/drift for target analytes ≤ 20%.

		If analyte exceeds with a positive bias and is non-detect, no corrective action will be performed.  Detected analytes and analytes with negative bias will be requested for qualification/narration with client.  If client approval is not received, correct problem, then rerun CCV. If that fails, then repeat ICAL. Reanalyze all samples since last acceptable CCV. If reanalysis cannot be preformed, data must be qualified and explained in the case narrative. 

		

		



		

		Retention time window position establishment

		Once after each ICAL for each analyte and surrogate.

		Position shall be set using the midpoint standard of the ICAL curve when ICAL is performed. On days when ICAL is not performed, the initial CCV is used.

		N/A

		

		








		SAP Worksheet #24-1—Analytical Instrument Calibration Table (continued)



		Instrument

		Calibration Procedure

		Frequency of Calibration

		Acceptance Criteria

		Corrective Action (CA)

		Person Responsible for CA

		SOP Reference1



		GC/ECD (Pesticides)

		Breakdown Check – Endrin/DDT

		At the beginning of each 12 hour period, prior to analysis of samples.

		Degradation < 15% for both endrin and DDT.

		Correct problem then recheck for both DDT and endrin.

		Analyst/ Supervisor

		SOP211



		

		Initial Calibration

		Upon instrument receipt, for major instrument changes, or when CCV does not meet criteria

		Min 5 pt initial Calibration for all pesticides including toxaphene and technical chlordane  (6 pt for non-linear) % relative standard deviation (%RSD) <20%; or
Linear regression R-Squared >0.990 (R>0.995); or
Non-linear regression R-Squared ≥ 0.990 (6 pts for non-linear).

		Repeat Calibration if criteria are not met

		

		



		

		Initial Calibration Verification 

		After Calibration

		%D < 20% all analytes

		Evaluate, repeat, if still failing, recalibrate.

		

		



		

		

		

		

		

		

		



		

		Continuing Calibration

		Daily, and after every 10 field samples \and at end of run

		%D < 20%

		If %D is high and sample result is ND, qualify/narrate with project approval. If %D is low or project approval not received, reanalyze all samples since last successful CCV.

		

		



		GC/ECD (PCBs)

		Initial Calibration

		Upon instrument receipt, for major instrument changes, or when CCV does not meet criteria

		Min 5 pt initial Calibration for aroclor 1016/1260; mid-point Calibration standard for all other aroclors (Note - quantitation for other aroclors requires complete Calibration) (6 pts for non-linear) % relative standard deviation (%RSD) <20%; or
Linear regression R-Squared >0.990 (R>0.995); or
Non-linear regression R-Squared ≥ 0.990 (6 pts for non-linear)

		Repeat Calibration if criteria are  not met

		Analyst/ Supervisor

		SOP211



		

		Initial Calibration Verification 

		After Calibration

		%D < 20% all analytes

		Evaluate, repeat, if still failing, reCalibrate.

		

		



		

		

		

		

		

		

		



		

		Continuing Calibration

		Daily, and after every 10 field samples and at end of run

		%D < 20%

		If %D is high and sample result is ND, qualify/narrate with project approval. If %D is low or project approval not received,  reanalyze all samples since last successful CCV.

		

		



		HPLC/UV-vis (Explosives)

		Initial Calibration (ICAL) - for all analytes a minimum of five points must be used for linear regression, six points for second order regression

		ICAL prior to sample analysis.  Once calibration curve or line is generated, the lowest calibration standard must be reanalyzed.

		The apparent signal-to-noise ratio at the reporting limit (RL) must be at least 5:1.           RSD for each analyte ≤ 15%.
Or, linear least squares regression r ≥ 0.995.
Or, non-linear regression coefficient of determination (COD) r2 ≥ 0.99. 

		Correct problem then repeat ICAL.  Flagging criteria are not appropriate.

		Analyst/ Supervisor

		SOP327



		

		Second Source Calibration Verification (ICV)

		Immediately following ICAL.

		All project analytes and surrogates within ± 15% of true value.

		Correct problem and verify second source standard.  Rerun ICV. If that fails, correct problem and repeat ICAL. Flagging criteria are not appropriate.

		

		



		

		Continuing Calibration Verification (CCV)

		Prior to sample analysis, after every 10 field samples, and at the end of the analysis sequence.

		All target analytes and surrogates within ± 15% of the expected value from the ICAL.

		Correct problem, then rerun calibration verification. If that fails, then repeat ICAL. Reanalyze all samples since last acceptable CCV.  If reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply Q-flag to all results for the specific analyte(s) in all samples since last acceptable CCV.

		

		



		HPLC
(Nitroguanidine)

		ICAL

		Prior to sample analysis (5 point minimum)

		Min 5 pt initial Calibration for all target analytes % relative standard deviation (%RSD) <20%; or Linear regression correlation coefficient >0.995; or Non-linear regression R-Squared (COD) ≥ 0.990 (6 pts for non-linear)

		Correct problem, repeat ICAL

		Analyst/ Supervisor

		SOP-233



		

		ICV

		Immediately following ICAL

		Analytes must be within 15% of the expected value

		Correct problem, rerun ICV. If that fails, repeat ICAL.

		

		



		

		CCV

		Prior to sample analysis, after every 10 field samples, and at the end of the analysis sequence

		The %D between the CFs in the initial and continuing calibrations must be ≤ 15%

		Correct problem, rerun CCV. If that fails, then repeat ICAL. Reanalyze all samples since the last acceptable CCV.

		

		



		

		Retention time window position establishment for each analyte and surrogate

		Once per ICAL and at the beginning of the analytical shift

		Position shall be set using the midpoint standard of the ICAL curve when ICAL is performed. On days when ICAL is not performed, the initial CCV is used.

		N/A

		

		



		ICP-AES 
(Metals)

		Linear dynamic range or high-level check standard

		Every 6 months

		Within ±10% of true value.

		N/A

		Analyst/ Supervisor

		SOP105



		

		Initial Calibration (ICAL) - minimum one high standard and a calibration blank for all analytes

		Daily ICAL prior to sample analysis.

		If more than one calibration standard is used, correlation coefficient (r) ≥ 0.995.

		Correct problem, then repeat ICAL.  Flagging criteria are not appropriate.

		

		



		

		Second Source Calibration Verification (ICV)

		Once after each ICAL, prior to beginning a sample run.

		Value of second source for all analytes(s) within ±10% of true value.

		Correct problem and verify second source standard.  Rerun ICV.  If that fails, correct problem and repeat ICAL.  Flagging criteria are not appropriate.

		

		



		

		Continuing Calibration Verification (CCV)

		After every 10 field samples and at the end of the analysis sequence.

		Within ± 10% of true value.

		Correct problem, rerun calibration verification. If that fails, then repeat ICAL. Reanalyze all samples since the last successful calibration verification.  If reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply Q-flag to all results for the specific analyte(s) in all samples since the last acceptable calibration verification.

		

		



		

		Low-level calibration check standard

		Daily, after one-point ICAL.

		Within ±20% of true value.

		Correct problem, then reanalyze.  Flagging criteria are not appropriate.

		

		



		

		Calibration Blank

		Before beginning a sample run, after every 10 samples, and at end of the analysis sequence.

		No analytes detected > LOD.

		Correct problem. Re-prep and reanalyze calibration blank. All samples following the last acceptable calibration blank must be reanalyzed. Apply B-flag to all results for specific analyte(s) in all samples associated with the blank.

		

		



		

		Interference check solutions (ICS)

		After beginning of the analytical run

		ICS-A: Absolute value of concentration for all non-spiked analytes < LOD
ICS-AB: Within 20% of true value

		Terminate analysis; locate and correct problem; reanalyze ICS, reanalyze all samples.  If corrective action fails, Q qualify all associated analyte results.

		

		



		 CVAA 
(Mercury)

		Initial Calibration (ICAL) - minimum five standards and a calibration blank

		Daily ICAL prior to sample analysis. 

		Correlation coefficient (r) ≥0.995.

		Correct problem, then repeat initial calibration. Flagging criteria are not appropriate.

		Analyst/ Supervisor

		SOP103, 104



		

		Second Source Calibration Verification (ICV)

		Once after each ICAL, prior to beginning a sample run.

		Value of second source for all analytes(s) within ±10% of true value.

		Correct problem and verify second source standard.  Rerun ICV.  If that fails, correct problem and repeat ICAL.  Flagging criteria are not appropriate.

		

		



		

		Continuing Calibration Verification (CCV)

		After every 10 field samples and at the end of the analysis sequence.

		Within ± 20% of true value.

		Correct problem, rerun calibration verification. If that fails, then repeat ICAL. Reanalyze all samples since the last successful calibration verification.  If reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply Q-flag to all results for the specific analyte(s) in all samples since the last acceptable calibration verification.

		

		



		

		Calibration Blank

		Before beginning a sample run, after every 10 samples, and at end of the analysis sequence.

		No analytes detected > LOD.

		Correct problem. Re-prep and reanalyze calibration blank. All samples following the last acceptable calibration blank must be reanalyzed. Apply B-flag to all results for specific analyte(s) in all samples associated with the blank.

		

		



		Colorimeter (cyanide)

		Initial Calibration (ICAL) - six standards and a calibration blank

		Daily ICAL prior to sample analysis.

		Correlation coefficient (r) ≥ 0995.

		Correct problem, then repeat ICAL.  Flagging criteria are not appropriate.

		Analyst/ Supervisor

		SOP175



		

		Distilled Standards (one high and one low)

		Once per multipoint calibration.

		Within ±15% of true value.

		Correct problem, then repeat distilled standards. Flagging criteria are not appropriate.

		

		



		

		Second Source Calibration Verification (ICV)

		Once after each ICAL, prior to beginning a sample run.

		Within ±15% of true value.

		Correct problem and verify second source standard. Rerun second source verification. If that fails, correct problem and repeat ICAL. Flagging criteria are not appropriate. 

		

		



		pH Meter
(pH)

		Initial Calibration (ICAL) - minimum of three buffers

		Daily prior to sample analysis.

		± 0.05 pH units

		Perform maintenance/repair. Use new buffers, recalibrate.

		Analyst/ Supervisor

		SOP187



		

		Calibration Verification

		Immediately following the initial calibration and every three hours.

		± 0.2 pH units

		Check calibration standards, recalibrate if necessary. Reanalyze affected data.

		

		



		TOC Analyzer (TOC)

		Initial Calibration (ICAL)

		Prior to sample analysis or instrument undergoes a change.

		Linear regression R-Squared >0.990 (R>0.995)

		Recalibrate and/or perform necessary equipment maintenance. Check calibration standards. Reanalyze affected data.

		Analyst/ Supervisor

		SOP221



		

		Initial Calibration Verification (ICV)

		At the beginning and end of the sequence 

		Within ± 10% of true value.

		Correct problem and verify second source standard.  Rerun ICV.  If that fails, correct problem and repeat ICAL.

		

		



		

		Continuing Calibration Verification (CCV)

		Every 10 field samples or every 5 samples if analyzing in quadruplicate, and at the end of the analysis sequence.

		Within ± 15% of true value.

		Check calibration standards, recalibrate if necessary. Reanalyze affected data.

		

		



		Spectrophotometer (AVS)

		Initial Calibration

		Prior to each batch of samples. 

		Correlation coefficient > 0.995

		Recalibrate and/or perform necessary equipment maintenance.  Check calibration standards

		Analyst/ Supervisor

		Method



		

		Continuing Calibration

		After every 10 samples and at the end of the run

		Within ± 20% of true value.

		If the CCV fails high, report samples that are <PQL.   Recalibrate and/or reanalyze other samples.

		

		



		1 Refer to Worksheet #23 for a complete reference to relevant analytical SOPs.
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		Instrument

		Calibration Procedure

		Frequency of Calibration

		Acceptance Criteria

		Corrective Action (CA)

		Person Responsible for CA

		SOP Reference1



		GC/MS
(VOCs)

		Tuning Criteria

		Every 12 hour period

		BFB abundance criteria (Table 1 of laboratory SOP) must be met.

		Re-tune. Do not proceed with analysis until tune meets criteria.

		Analyst

		525



		

		Initial Calibration (ICAL)

		Prior to sample analysis.

		Average RF may be used if analytes are <20% RSD. R2 for regression (or quadratic) curve fit must be ≥0.99; a quadratic curve may be used if 6 or more data points are used

		When client or method criteria are not met, reanalyze ICAL.
Evaluate/correct instrument malfunction if required

		

		



		

		Initial Calibration Verification (ICV):
different source than that of ICAL standards

		Following every ICAL

		Measured concentrations of all analytes should be within 30% of expected concentrations. Sporadic failures allowed for up to two analytes

		Re-analyze ICV. If still out, evaluate/correct instrument malfunction as needed; perform a new ICAL

		

		



		

		Continuing Calibration Verification (CCV); at or near mid-point

		Every 12-hour period following tune, if ICAL not performed.
Required for quantitating all samples analyzed during the 12 hour sequence

		Analytes should be within 20% of expected concentrations.

		Re-analyze the daily standard. If failure repeats, evaluate/correct instrument malfunction; perform a new ICAL
NOTE: Recoveries that are high and outside of the stated acceptance criteria may be acceptable in some programs if the analyte that is high was not detected in the associated samples.

		

		



		

		Internal Standard (IS)

		Every standard, client and QC sample

		Average area within -50% to +100% window of corresponding daily calibration verification standard area RT shift <30 seconds compared to daily standard (STD50); relative retention time (RRT) of sample must be ± 0.06 RRT units of standard

		Inspect instrument for malfunction, correct. Sample may be reanalyzed (note that reanalysis may be fulfilled by existing multiple analyses - e.g., duplicate, spike duplicate, dilution). If out-of-limit areas are explained by the sample matrix (e.g., high hydrocarbon content contributes to IS areas), reanalysis is not required. Narrate.

		

		



		GC/MS
(SVOC)

		Tuning Criteria

		Every 12 hour period

		DFTPP ion ratio criteria (Table 2 of laboratory SOP) PCP Tailing <2
Benzidine Tailing <2
DDT degradation <20%

		Retune. Do not proceed with analysis until tune meets criteria. Perform injection port and column maintenance.

		Analyst

		506



		

		Initial Calibration (ICAL)

		Following major instrument maintenance; when CCCs and/or SPCCs in the daily calibration do not meet criteria

		All analytes <20% RSD
Linear regression, r2 ≥ 0.990
Quadratic fit, COD ≥ 0.990

		Up to 10% of compounds may be noncompliant. Any noncompliant compounds may be reported as estimated values

		 

		 



		

		Initial Calibration Verification (ICV); independent source from ICAL

		Following every ICAL

		Measured concentrations of all compounds should be within +30% of expected concentrations

		Up to 10% of the compounds may exceed 30% of expected concentration but the samples must be reported as estimated values.

		 

		 



		

		Continuing Calibration Verification (CCV); at or near mid-point

		Every 12-hour period following tune, if ICAL not performed

		All analytes: <20 %D

		Re-analyze the daily standard. If failure repeats, evaluate/correct instrument malfunction; perform a new ICAL Up to 20% of the analytes may exceed the 20% criteria but the compounds must be reported as estimated values.
NOTE: Recoveries that are high and outside of the stated acceptance criteria may be acceptable in some programs if the analyte that is high was not detected in the associated samples.

		 

		 



		GC/ECD
(Pest)

		Initial Calibration; minimum 5-point; all analytes

		As needed (i.e., when daily calibration verification does not meet criteria)

		When RSD <20%, use mean RFs and CFs to quantitate. If RSD >20%, calculate linear regression (not forced through origin); use for quantitation if coefficient of determination (r2) is > 0.990 or calculate quadratic regression (minimum of six points required); use for quantitation if COD (r2) ≥0.990.

		Evaluate/correct instrument malfunction and reanalyze initial calibration to obtain acceptable curve.

		Analyst

		402



		

		Initial Calibration Verification (ICV); second source

		With each initial calibration

		≤20%D of each compound

		Prepare another ICV and analyze. If ICV still fails, system must be recalibrated.

		

		



		

		Continuing Calibration Verification (CCV); first source

		Brackets each set of 20 field sample analyses (standard practice is every 10 samples injections)

		≤20%D of each compound 

		Evaluate/correct instrument malfunction as needed (e.g., remove 1 meter from the guard column of the GC, prepare a new standard); reanalyze.
- If CCV still non-compliant, recalibrate using a new curve. Samples analyzed after a failed CCV will be reanalyzed.
- if target(s) in CCV fails high (>20%) and target is not present in samples, reanalyses of samples are not necessary.
- If a failed CCV for an autosampler analysis returns to acceptable calibration later in the sequence, samples following the acceptable CCV will be reported, and samples between the failed CCV and subsequent compliant CCV will be reanalyzed.
- If holding times are an issue, complete a Non Conformance Report (NCR) and notify the PM for sample disposition.

		

		



		

		Method Detection Limit (MDL) Study

		As needed and at minimum, annually

		Concentrations for the MDL study shall be at a level lower than that of the reporting limit

		Determine the reason for failure and fix problem with system; repeat study for those analytes that did not meet criteria. If `criteria still not met, discuss with Department and QA Managers (RL may be adjusted, if needed).

		

		



		

		Endrin and DDT Breakdown Check; approx. midpoint of calibration

		Daily prior to calibration verification

		If <15% analyses may proceed.

		Perform GC maintenance (e.g., change liner, clip column, inject primer, etc.); recalibrate.

		

		







		SAP Worksheet #24-2—Analytical Instrument Calibration Table – Tissue (continued)



		Instrument

		Calibration Procedure

		Frequency of Calibration

		Acceptance Criteria

		Corrective Action (CA)

		Person Responsible for CA

		SOP Reference1



		GC/ECD
(PCBs)

		Initial Calibration; minimum 5-point; all analytes

		As needed (i.e., when daily calibration verification does not meet criteria)

		One of the options below: 
Option 1: RSD for each analyte ≤ 20%; 
Option 2: non-linear regression: r2 ≥ 0.995.

		Evaluate/correct instrument malfunction and reanalyze initial calibration to obtain acceptable curve.

		Analyst

		409



		

		Initial Calibration Verification (ICV); run near midpoint of calibration, but at a different concentration than CCV

		With each initial calibration

		All project analytes within ± 20% of expected value from the ICAL.

		Prepare another ICV and analyze. If ICV still fails, system must be recalibrated.

		

		



		

		Continuing Calibration Verification (CCV); run at or near midpoint of calibration

		Daily prior to sample analyses; brackets each set of 20 field sample analyses (10 sample analyses recommended)

		All project analytes within ± 20% of expected value from the ICAL.

		Evaluate/correct instrument malfunction as needed (e.g., remove 1 meter from the guard column of the GC, prepare a new standard); reanalyze.
- If CCV still non-compliant, recalibrate using a new curve. Samples analyzed after a failed CCV will be reanalyzed.
- If target(s) in CCV fails high (>20%) and target is not present in samples, re-analyses of samples are not necessary.
- If a failed CCV for an autosampler analysis returns to acceptable calibration later in the sequence, samples following the acceptable CCV will be reported, and samples between the failed CCV and subsequent compliant CCV will be reanalyzed.

		

		



		HRGC/HRMS

		ICAL

		Prior to sample analysis

		Ion Abundance Ratios must be within method acceptance limits.
S/N Ratio: ≥ 10
RSD for each native compound ≤ 20%.  
RSD for each labeled compound ≤ 20%. 

		Correct problem then repeat ICAL

		Analyst/Supervisor

		HMS-1668A



		

		ICV

		After each ICAL

		Ion Abundance ratios must be within method acceptance limits;
S/N Ratio:  ≥ 10
Native Compounds:  70-130%
Labeled Compounds: 50-150% 

		Correct problem and verify second source standard. Rerun ICV. If that fails, correct problem and repeat ICAL.

		

		



		

		209 Congener Solution - Single point calibrator for PCB congeners not included in the ICAL 

		Prior to ICAL or CCV

		Ion Abundance Ratios must be within method acceptance limits.
S/N Ratio: ≥ 10
 PCB-209 RT must be >55 min
PCB 156/157 must coelute within 2 secs with a %valey < 40%
PCB 34 and 23 must be uniquely resolved
PCB187 and 182 must be uniquely resolved.

		Correct the problem and re-analyze prior to proceeding

		

		



		

		CCV

		At the beginning and end of each 12 hour analytical sequence.

		Ion Abundance ratios must be within method acceptance limits;
S/N Ratio:  ≥ 10
Native Compounds:  70-130%
Labeled Compounds: 50-150% 

		Correct problem, rerun CCV. If that fails, then repeat ICAL. Reanalyze all samples since the last acceptable CCV.

		

		



		HPLC
(Explosives)

		Initial Calibration; minimum 5-point; all analytes

		As needed (i.e., when daily calibration verification does not meet criteria)

		When RSD ≤20%, may use mean RF to quantitate. If RSDs over calibrated range exceed 20%, first order linear regression (using a minimum of 5 ICAL points) may be applied; r>0.995. Higher order regression fits may be applied if more than 6 ICAL points are used; r2>0.99

		Evaluate/correct instrument malfunction and reanalyze ICAL to obtain acceptable curve

		Analyst

		404



		

		Initial Calibration Verification (ICV); conc. not equal to midpoint of calibration curve; second source

		After each ICAL

		If <20%, analyses may proceed

		Prepare another ICV and analyze. If second ICV fails, system must be recalibrated with freshly prepared standards.

		

		



		

		Continuing Calibration Verification (CCV); analyzed at midpoint of calibration curve

		Brackets each set of 20 field sample analyses (standard practice is every 10 samples injections)

		If <20% (each analyte), analyses may proceed

		Evaluate/correct instrument malfunction as needed (e.g., rinse or change liner, remove some of the guard column); prepare a new standard and reanalyze.
- If CCV still non-compliant, recalibrate. Samples analyzed after a failed CCV must be reanalyzed.
If a failed CCV for an autosampler analysis returns to acceptable calibration later in the sequence, samples following the acceptable CCV will be reported, and samples between the failed CCV and subsequent compliant CCV will be reanalyzed.
- If holding times are an issue, complete a Non Conformance Report (NCR) and notify the PM for sample disposition.

		

		



		ICP-MS (Metals)

		Tune Standard; analyzed at least 5 times consecutively

		Daily before the initial calibration

		Peak width <0.9amu at 10% peak height, mass calibration within 0.1amu and %RSD of replicates <5% (unless otherwise noted in Program Specification)

		Correct problem and repeat
tune standard routine.

		Analyst

		827



		

		Initial Calibration; uses at least 3 standards and a blank

		Daily

		Correlation coefficient (r2) for all analytes >0.998

		Correct problem and repeat initial calibration.

		

		



		

		Initial Calibration. Verification (ICV); second source

		Daily after initiation calibration

		All analytes within ±10% of expected value

		Correct problem then repeat initial calibration.

		

		



		

		Initial Calibration Blank (ICB)

		Immediately following ICV

		Absolute value of result for each analyte < RL, or as specified in applicable LIMS program specification

		Correct problem then repeat initial calibration.

		

		



		

		Continuing Calibration Verification (CCV); conc. of analytes must be different from the ICV

		After every 10 samples and at the end of the analytical sequence

		All analytes within ±10% of expected value

		Correct problem and reanalyze all samples since last successful CCV.

		

		



		

		Continuing Calibration Blank (CCB)

		Immediately after every CCV

		Absolute value of result for each analyte <RL, or as specified in applicable LIMS program specification

		Correct problem then analyze CCB and previous 10 samples

		

		



		

		ICSA (Interference Check Solution A) and ICSAB (Interference Check Solution B)

		At the beginning of an analytical run or every 12 hours whichever is more frequent

		ICSA should not contain non-spiked analytes at concentrations above twice the analyte RL, or as otherwise specified in the applicable LIMS program specification.
ISCAB: all analytes of interest should be within ±20% of expected value.

		No directives are given in the referenced methods for this QC check. The limits indicated in this Table are used as ALS guidelines; no corrective actions are taken on an analytical batch basis.

		

		



		CVAA (Mercury)

		Initial Calibration; minimum 5-point (plus blank)

		Daily at on-set of analyses or when corrective action for CCV failure does not resolve calibration verification non-compliance

		Correlation coefficient (r2) for linear regression must be > 0.995 

		Check that the calibration standards were prepared properly.  Evaluate/ correct instrument malfunction and reanalyze calibration standards.
If quality control acceptance criterion still not met, analyses cannot proceed; a new suite of calibration standards must be prepared and analyzed.
Analyses cannot proceed until an acceptable initial calibration curve is generated.

		Analyst

		812



		

		Independent Calibration Verification (ICV); second source; run at a concentration at or below the midpoint of the calibration curve

		Once after each initial calibration

		Response must agree within +10% of initial calibration for SW7470A/7471A and EPA 245.1; response must agree within +20%

		If QC criterion not met, analyze again.  If ICV still fails, ICV and initial calibration standards must be redigested and reanalyzed.

		

		



		

		Blanks:  Initial and Continuing Calibration Blank (ICB and CCB)

		ICB run following the ICV
One method blank per matrix type processed and analyzed per batch of twenty or less environmental samples processed.
CCB run following the CCV to bracket a set of 10 analyses and to close a run sequence

		ICB and CCB blank value must be less than reporting limit (RL).  

		If QC criterion not met for ICB, locate and correct problem; repeat initial calibration.
If QC criterion not met for method blank, the method blank and all associated samples must be redigested and reanalyzed.
If QC criterion not met for CCB, locate and correct the problem; all samples analyzed since last acceptable CCB must be reanalyzed.

		

		



		

		Continuing Calibration Verification (CCV); may be first or second source; run at a concentration at or below the midpoint of the calibration curve

		Run to bracket a set of 10 analyses, and to end any run sequence (must be followed by a CCB analysis)

		Response must agree within +20% of expected value (SW7470A/7471A); response must agree within +10% (EPA 245.1).

		Check for calculation errors. If no calculation errors are found, analyze again. If CCV still fails, evaluate/correct instrument malfunctions; reanalyze.
If CCV still fails, recalibrate system. All samples analyzed after last acceptable CCV must be reanalyzed.

		

		



		1 Refer to Worksheet #23 for a complete reference to relevant analytical SOPs.
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		Instrument/ Equipment

		Maintenance Activity

		Testing Activity

		Inspection Activity

		Frequency

		Acceptance Criteria

		Corrective Action

		Responsible Person

		SOP Reference1



		GC/MS

		Replace/clean ion source; clean injector, replace injector liner, replace/clip capillary column, flush/replace tubing on purge and trap; replace trap

		VOCs, SVOCs, LOW PAHs

		Ion source, injector liner, column, column flow, purge lines, purge flow, trap 

		As needed

		See Worksheet #24

		Recalibrate and/or perform necessary equipment maintenance.  Check calibration standards.  Reanalyze affected data

		Analyst/ Supervisor

		Empirical SOP 201,202



		Lachat

		Flush/replace tubing

		Cyanide

		Tubing

		As needed

		

		Repeat maintenance activity of remove from service

		

		Empirical SOP 175



		ICP-AES

		Clean plasma torch; clean filters; clean spray and nebulizer  chambers; replace pump tubing

		Metals

		Torch, filters, nebulizer chamber, pump, pump tubing

		Maintenance is performed prior to initial calibration or as necessary.

		

		Repeat maintenance activity or remove from service.

		

		Empirical SOP 105



		CVAA

		Change the tubing, filter, clean windows, and check gas flow. Check the reagents and standards.

		Mercury

		Inspect the tubing, filter, and the optical cell

		Maintenance is performed prior to initial calibration or as necessary.

		

		Recalibrate and/or perform necessary equipment maintenance.  Check calibration standards.  Reanalyze affected data

		

		Empirical SOP 103/104



		HPLC/UV-VIS

		 Change analytical column as needed, change mobile phase when insufficient for run or contamination, change inlet filters as needed for contamination

		Explosives/ Nitroguanidine

		Check pump pressure, check for leaks, check for adequate mobile phase

		Prior to initial calibration or as necessary

		

		Recalibrate and/or perform necessary equipment maintenance.  Check calibration standards.  Reanalyze affected data.

		

		Empirical SOP 327



		TOC analyzer

		Replace sample tubing, clean sample boat, replace syringe

		TOC

		Tubing, sample boat, syringe

		As needed

		

		Repeat maintenance activity or remove from service.

		

		Empirical SOP 221



		pH Meter 

		Change buffer solutions or pH probe

		pH

		Change buffer solutions or pH probe

		Before analysis begins, check every 3 hours

		

		Recalibrate and/or perform necessary equipment maintenance. Check calibration standards. Reanalyze affected data

		

		Empirical SOP 187



		Spectrophotometer

		Clean reagent tubes.  Change lamp.

		AVS

		Check wavelength

		At the beginning of every run.

		

		Recalibrate and/or perform necessary equipment maintenance.  Check calibration standards.  Reanalyze affected data.

		

		method



		GC/ECD (Pest/PCB)

		Check pressure and gas supply daily. Bake out column, change septa, liner, seal as needed, cut column as needed.

		Pest/PCBs

		Liner, seal, septum, column 

		Prior to initial calibration or as necessary

		

		If %D is high and sample result is ND, qualify/narrate with project approval. If %D is low or project approval not received, reanalyze all samples since last successful CCV.

		

		Empirical SOP211 
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		Instrument/ Equipment

		Maintenance Activity

		Testing Activity

		Inspection Activity

		Frequency

		Acceptance Criteria

		Corrective Action

		Responsible Person

		SOP Reference1



		GC
ICP-MS
Cold Vapor
AA

		Daily Check

		Physical check

		Physical check

		Initially; prior to use

		Predetermined optimum parameter settings

		Reset if incorrect

		ALS
Laboratory /
Analyst

		409/827/812



		ICP-MS

		ICS

		Instrument Performance

		Conformance to interference check

		Prior to sample analysis

		Within + 20% of expected value

		Terminate analysis; reanalyze ICS to rule out standard degradation or inaccurate injection. If problem persists, perform instrument maintenance, repeat calibrations and reanalyze all associated samples.

		

		827



		

		Check Pump tubing

		N/A

		Physical check

		Daily

		N/A

		Change if needed

		

		



		

		Check Drain containers

		N/A

		Physical check

		Daily

		N/A

		Clean if needed

		

		



		

		Check Torch and cones

		N/A

		Physical check

		Monthly

		N/A

		Clean if needed

		

		



		

		Check water recirculating reservoir

		N/A

		Physical check

		Monthly

		N/A

		Fill if needed

		

		



		

		Check Vacuum pump oil

		N/A

		Physical check

		Monthly

		N/A

		Fill if needed

		

		



		

		Check nebulizer and spray chambers

		N/A

		Physical check

		Monthly

		N/A

		Clean if needed

		

		



		Cold Vapor
AA

		ICB/CCB

		Instrument Performance

		Instrument contamination check

		After every calibration verification

		No analytes detected > RL

		Determine possible source of contamination and apply appropriate measure to correct the problem. Reanalyze calibration blank and all associated samples.

		

		812



		

		Check peristalic pump tubing

		N/A

		Physical check

		Daily

		N/A

		Replace if needed

		

		



		

		Check gas liquid separator

		N/A

		Physical check

		Daily

		N/A

		Clean if needed

		

		



		

		Check rinse water and stannous chloride reservoirs

		N/A

		Physical check

		Daily

		N/A

		Refill if needed

		

		



		

		Check sample and reference cells

		N/A

		Physical check

		Monthly

		N/A

		Clean if needed

		

		



		

		Check Nafion cartidge

		N/A

		Physical check

		Monthly

		N/A

		Change if needed

		

		



		GC

		Change gas purifier

		N/A

		Visually inspect if traps changing color

		Every 6 to 12 months

		No moisture

		Replace indicating traps

		

		409



		

		Change syringes/syringe needles

		N/A

		Visually inspect for wear or damage

		Every 3 months

		N/A

		Replace syringe if dirt is noticeable in the syringe

		

		



		

		Change Inlet liner, Liner O-rings, and Inlet Septum

		N/A

		Visually inspect for dirt or deterioration

		Weekly for liner
Monthly for O-rings
Daily for septum

		N/A

		Replace as needed

		

		



		

		Change front-end column

		N/A

		Check peak tailing, decreased sensitivity, retention time changes, etc.

		Weekly, monthly, or when needed

		N/A

		Remove 1/2 to 1 meter from the front of the column when experiencing problems

		

		



		HRGC/HRMS

		Check pressure and gas supply 

		PCB

		Check pump pressure, check for leaks.

		Daily

		Pressure ≥ 50 psi

		Replace gas tank.

		Analyst/Supervisor

		Houston QAM R12



		

		Change Septum

		

		 

		

		n/a

		n/a

		

		



		

		Change injection port liner

		

		Review Column Performance check for acceptance

		

		TCDD valley ≥ 25%

		Change the port liner and rerun the column performance

		

		



		

		Clip Analytical Colum

		

		Review Column Performance check and CCV for acceptance

		

		TCDD valley ≥ 25%; CCV acceptable

		Clip the first foot of the capillary column

		

		



		

		Replace Guard Column

		

		Review Column Performance check and CCV for acceptance

		

		TCDD valley ≥ 25%; CCV acceptable

		Replace guard column and rerun the column performance or CCV

		

		



		

		Replace Analytical Column

		

		Review Column Performance check and CCV for acceptance

		

		TCDD valley ≥ 25%; CCV acceptable

		Replace analytical column and demonstrate acceptable system performance

		

		



		

		Clean MS Source

		

		Review Column Performance check and CCV for acceptance

		

		TCDD valley ≥ 25%; CCV acceptable

		Clean the MS Source demonstrate acceptable system performance

		

		



		

		Replace pump oil

		

		 

		Annually

		N/A

		N/A
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		SAMPLE COLLECTION, PACKAGING, AND SHIPMENT



		Sample Collection (Personnel/Organization): Field Team/CH2M HILL 



		Sample Packaging (Personnel/Organization): FTL/ CH2M HILL 



		Coordination of Shipment (Personnel/Organization): FTL/ CH2M HILL 



		Type of Shipment/Carrier: Overnight Carrier/ FedEx



		SAMPLE RECEIPT AND ANALYSIS



		Sample Receipt (Personnel/Organization): Logins/Empirical Laboratories, TestAmerica-Burlington



		Sample Custody and Storage (Personnel/Organization): Logins/Empirical Laboratories, TestAmerica-Burlington



		Sample Preparation (Personnel/Organization): Inorganic Prep and Organic Prep/Empirical Laboratories, TestAmerica-Burlington



		Sample Determinative Analysis (Personnel/Organization): Analysts/Empirical Laboratories, TestAmerica-Burlington



		SAMPLE ARCHIVING



		Field Sample Storage (No. of days from sample collection): 45



		Sample Extract/Digestate Storage (No. of days from extraction/digestion): 45



		Microbial Sample Storage (No. of days from sample collection): not applicable



		SAMPLE DISPOSAL



		Personnel/Organization: Sample Custody Personnel/ Empirical Laboratories, TestAmerica-Burlington



		Number of Days from Analysis: 45







		[bookmark: _Toc326655741]
SAP Worksheet #26-2—Sample Handling System for Tissue Samples



		SAMPLE COLLECTION, PACKAGING, AND SHIPMENT



		Sample Collection (Personnel/Organization): Field Team/CH2M HILL 



		Sample Packaging (Personnel/Organization): FTL/ CH2M HILL 



		Coordination of Shipment (Personnel/Organization): FTL/ CH2M HILL 



		Type of Shipment/Carrier: Overnight Carrier/ FedEx



		SAMPLE RECEIPT AND ANALYSIS



		Sample Receipt (Personnel/Organization): Logins/ ALS-Fort Collins, ALS-Houston



		Sample Custody and Storage (Personnel/Organization): Logins/ ALS-Fort Collins, ALS-Houston, Empirical



		Sample Preparation (Personnel/Organization): Inorganic Prep and Organic Prep/ ALS-Fort Collins, ALS-Houston, Empirical



		Sample Determinative Analysis (Personnel/Organization): Analysts/ ALS-Fort Collins, ALS-Houston, Empirical



		SAMPLE ARCHIVING



		Field Sample Storage (No. of days from sample collection): 45



		Sample Extract/Digestate Storage (No. of days from extraction/digestion): 45



		Microbial Sample Storage (No. of days from sample collection): not applicable



		SAMPLE DISPOSAL



		Personnel/Organization: Sample Custody Personnel/ ALS-Fort Collins, ALS-Houston, Empirical



		Number of Days from Analysis: 45
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		Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory): 



		Samples will be collected by field team members under the supervision of the FTL. As samples are collected, they will be places into containers and labeled. Labels will be taped to the containers to ensure they do not separate. Samples will be cushioned with packaging material and placed into coolers containing enough ice to keep the samples <6 °C until they are received by the laboratory. 



		The COC will be placed into the cooler in a Ziploc bag. Coolers will be taped up and shipped to the laboratories via Fed Ex overnight, with the air bill number indicated on the COC (to relinquish custody). Upon delivery, the laboratory will log in each cooler and report the status of the samples to CH2M HILL. 



		See Worksheet #21 for SOPs containing sample custody guidance. 



		All water, soil, and sediment samples will be shipped to Empirical Laboratories, Nashville, TN, except samples for grain-size analysis, which will be sent from the field to TestAmerica - Burlington.

All tissue samples will be shipped to ALS-Fort Collins. ALS-Fort Collins will fillet samples (if applicablefor human health only, eco will be processed whole body), freeze, and hold the samples until notified by the contractor to analyze the samples. Once notified of the tissue-specific analyte list, ALS-Fort Collins will homogenize samples and will send homogenized aliquots for PCB congener analysis to ALS-Houston, and to Empirical for nitroguanidine.



		Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal): 



		Laboratory custody procedures can be found in the laboratory SOPs, which are referenced in Worksheet #23. Laboratory SOPs will be provided upon request.



		Sample Identification Procedures: 



		Sample labels will include, at a minimum, client name, site, sample ID, date/time collected, analysis group or method, preservation, and sampler’s initials. The field logbook will identify the sample ID with the location and time collected and the parameters requested. The laboratory will assign each field sample a laboratory sample ID based on information in the COC and Worksheet #18. The laboratory will send sample log-in forms to the PDM to check that sample IDs and parameters are correct. 



		COC Procedures: 



		COCs will include, at a minimum, laboratory contact information, client contact information, sample information, and relinquished by/received by information. Sample information will include sample ID. Date/time collected, number and type of containers, preservative information, analysis method, and comments. The chain-of-custody will link location of the sample from the field logbook to the laboratory receipt of the sample. The laboratory will use the sample information to populate the Laboratory Information Management Systems (LIMS) database for each sample.
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		Matrix: solid and aqueous



		Analytical Group: VOCs



		Analytical Method/SOP Reference: SW-846 8260B/ SOP 202



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		Method Blank

		One per batch of 20 or less

		No target compounds should be > 1/2 the LOQ.

		Reclean, retest, re-extract, reanalyze, and/or qualify the data.

		Analyst, Laboratory Supervisor

		Bias / Contamination

		Same as Method/SOP QC Acceptance Limits.



		Laboratory Control Sample (LCS)

		

		See Worksheet #15.

		(1) Evaluate and reanalyze if possible   

		

		Precision / Accuracy / Bias

		



		

		

		

		(2) If an MS/MSD was performed in the same 12 hour clock and acceptable narrate. 

		

		

		



		

		

		

		(3) If the LCS recoveries are high but the sample results are <reporting limit, narrate otherwise reprepare and reanalyze the batch.

		

		

		



		MS/MSD

		One per SDG or every 20 samples.

		Same as LCS and see Worksheet #15.

		(1) CA will not be taken for samples when recoveries are outside limits and surrogate and LCS criteria are met.

		

		Precision / Accuracy / Bias

		



		

		

		

		See Worksheet #15.

		

		

		



		Internal Standards (IS)

		3 per sample

		Retention times for internal standards must be + 30 seconds and the responses within -50% to +100% of last calibration verification (12 hours) for each internal standard.

		Inspect mass spectrometer or gas chromatograph for malfunctions; mandatory reanalysis of samples analyzed while system was malfunctioning.

		

		Precision / Accuracy / Bias

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		Surrogates

		All samples

		Solids
4-BFB: 85-120%
Toluene-d8: 85-115%
1,2-DCA-d4: 75-140%
DBFM: 80-125%

Waters
4-BFB: 75-120%
Toluene-d8: 85-120%
1,2-DCA-d4: 70-120%
DBFM: 85-115%

		Reprepare and reanalyze for confirmation of matrix interference when appropriate.

		

		Accuracy / Bias

		



		1 Italicized limits are in-house, DoD QSM v. 4.1 does not specify limits for this surrogate.
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		Matrix: solid and aqueous



		Analytical Group: SVOCs



		Analytical Method/SOP Reference: SW-846 8270D and 8270D-low level full scan/ SOP201



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		Method Blank

		One per batch of 20 or less

		No target compounds should be > 1/2 the LOQ

		Reclean, retest, re-extract, reanalyze, and/or qualify the data.

		Analyst, Laboratory Supervisor

		Bias / Contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		See Worksheet #15

		(1) Evaluate and reanalyze if possible   

		

		Precision / Accuracy / Bias

		



		

		

		

		(2) If an MS/MSD was performed in the same 12 hour clock and acceptable narrate. 

		

		

		



		

		

		

		(3) If the LCS recoveries are high but the sample results are <reporting limit, narrate otherwise reprepare and reanalyze the batch.

		

		

		



		MS/MSD

		One per SDG or every 20 samples.

		See Worksheet #15

		(1) CA will not be taken for samples when recoveries are   outside limits and surrogate and LCS criteria are met

		

		Precision / Accuracy / Bias

		



		

		

		

		(2)  If both the LCS and MS/MSD are unacceptable reprep the samples and QC.

		

		

		



		IS

		6 per sample

		Retention times for internal standards must be + 30 seconds and the responses within -50% to +100% of last calibration verification (12 hours) for each internal standard.

		Inspect mass spectrometer or Gas chromatograph for malfunctions; mandatory reanalysis of samples analyzed while system was malfunctioning

		

		Precision / Accuracy / Bias

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		Surrogates

		All Samples

		Solids
2-Fluorobiphenyl: 45-105%
Terphenyl-d14: 30-125%
2,4,6-Tribromophenol: 35-125%
2-Fluorophenol: 35-105%
Nitrobenzene-d5: 35-100%
Phenol-d5/d6: 40-100%
Waters
2-Fluorobiphenyl: 50-110%
Terphenyl-d14: 50-135%
2,4,6-Tribromophenol: 40-125%
2-Fluorophenol: 20-110%
Nitrobenzene-d5: 40-110%

		(1) Reprepare and reanalyze for confirmation of matrix interference when appropriate.

		

		Accuracy / Bias

		



		1 Italicized limits are in-house, DoD QSM v. 4.1 does not specify limits for this surrogate.
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		Matrix: solid and aqueous



		Analytical Group: Pesticides, PCB



		Analytical Method/SOP Reference: SW-846 8081B, 8082A, SOP211



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		Method Blank

		One per prep batch of twenty or fewer samples of similar matrix; or one per day, whichever comes first

		No analytes detected > 1/2LOQ or >1/10 sample concentration or >1/10 regulatory limit.  For common laboratory contaminants, no analytes detected >LOQ.

		Investigate source of contamination. Rerun method blank prior to analysis of samples if possible. Evaluate the samples and associated QC: if blank results are above LOQ, report sample results which are < LOQ or > 10X the blank concentration. Reanalyze blank.

		Analyst, Laboratory Supervisor

		Bias / Contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS

		One per prep batch of twenty or fewer samples of similar matrix 

		QC acceptance criteria specified by DoD, if available. Otherwise, use in-house control limits. Refer to Worksheet #15.

		Correct problem, then reprepare and reanalyze the LCS and all samples in the associated prep batch for failed analytes, if sufficient sample material is available.

		

		Precision / Accuracy / Bias

		



		

		PEST: Spike with single component pesticide mix 

		

		

		

		

		



		

		PCB: Spike with Aroclor 1016/1260 mix

		

		

		

		

		



		MS/MSD

		One per prep batch of twenty or fewer samples of similar matrix (spike same as LCS)

		Same as LCS, refer to Worksheet #15.

		CA will not be taken for samples when recoveries are outside limits and surrogate and LCS criteria are met unless RPDs indicate obvious extraction/analysis difficulties, then reprep MS/MSD. Indicate obvious extraction/analysis issues.

		

		Accuracy/Bias

		



		Surrogates

		Each field and QC sample

		8081B solids
TCMX 70-125%R
DCB 55-130%R
8081B waters
TCMX 25-140
DCB 30-135
8082 solids
DCB 60-125%R
8082 waters
DCB 40-135

		No CA if only one surrogate is out. If both surrogates are high and sample is < LOQ, no CA is taken. If surrogates are low and sample volume available, re-extract/ re-analyze affected samples

		

		Accuracy/Bias

		



		Results between DL and LOQ.

		NA

		Apply “J” qualifier to results between DL and LOQ. 

		NA

		

		Accuracy

		



		Confirmation column

		All positive results must be confirmed.

		Calibration and QC criteria same as for initial or primary column analysis.  Results between primary and second column RPD< 40%.

		NA

		

		Accuracy
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		Matrix: solid and aqueous



		Analytical Group: Metals including Mercury



		Analytical Method/SOP Reference: SW-846 6010B, 7471A/ 104,105,106



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		Method Blank

		One per digestion batch of 20 or fewer samples.

		No target compounds should be > 1/2 the LOQ

		1)Investigate the source of the contamination.

		Analyst, Laboratory Supervisor

		Bias / Contamination

		Same as Method/SOP QC Acceptance Limits.



		

		

		

		2) Redigest and reanalyze all associated samples .

		

		Precision / Accuracy / Bias

		



		LCS

		

		See Worksheet #15.

		1) Investigate source of problem.

		

		

		



		

		

		

		2) Redigest and reanalyze all associated samples.

		

		

		



		Preparation Blank

		One per digestion batch of 20 or fewer samples.

		No target compounds should be > 1/2 the LOQ

		1) Investigate the source of the contamination.

		

		Bias / Contamination

		



		

		

		

		2) Redigest and reanalyze all associated samples.

		

		

		



		MS/MSD

		One per digestion batch of 20 or fewer samples.

		See Worksheet #15.

		Qualify results.

		

		Accuracy / Bias

		



		Serial Dilution

		One per digestion batch.

		If original sample result is at least 50x the instrument detection limit, 5-fold dilution must agree within ± 10% of the original result.

		Flag result or dilute and reanalyze sample to eliminate interference.

		

		Accuracy / Bias

		



		

		

		

		

		

		

		



		Post-digestion matrix spike

		If batch MS/MSD fail

		75-125% true value

		The spike must recover at a min 10x and max 100X the instrument detection limit or data flagged with matrix interference

		

		Accuracy / Bias

		



		

		

		

		

		

		

		



		1 Italicized limits are in-house, DoD QSM v. 4.1 does not specify limits for this surrogate.
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		Matrix: solid and aqueous



		Analytical Group: Cyanide



		Analytical Method/SOP Reference: SW-846 9012A/ SOP 175



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		Method Blank

		One is performed for each batch of up to 20 samples.

		Target analytes must be ≤½ LOQ.

		Correct the problem; if required, reprep and reanalyze the method blank and all samples processed with the contaminated blank

		Analyst, Laboratory Supervisor

		Contamination/ Bias

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		Percent recoveries must meet the control limits listed in Worksheet #15.

		Re-prepare and analyze all associated samples.

		

		Accuracy/Bias

		



		MS/MSD

		

		Percent recoveries must meet the control limits and RPD listed in Worksheet #15.

		Examine results of LCS. If both the LCS and MS/MSD are unacceptable, re-prepare and analyze the associated samples and QC, otherwise report and narrate.

		

		Precision / Accuracy / Bias

		



		1 Italicized limits are in-house, DoD QSM v. 4.1 does not specify limits for this surrogate.
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		Matrix: solid and aqueous



		Analytical Group: Explosives



		Analytical Method/SOP Reference: SW-846 8330A/ SOP 327



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		Method Blank

		One per batch of 20 or less

		No target compounds should be > 1/2 the LOQ

		Reclean, retest, re-extract, reanalyze, and/or qualify data

		Analyst, Laboratory Supervisor

		Bias / Contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		See Worksheet #15

		 Evaluate and reanalyze if possible   

		

		Precision / Accuracy / Bias

		



		

		

		

		 If the LCS recoveries are high but the sample results are <LOQ narrate otherwise reprep and reanalyze

		

		

		



		Surrogates

		All samples

		solids
1-chloro-3-nitrobenzene:  55-140%R
waters
1-chloro-3-nitrbenzene:  40-145%R

		 Reprep and reanalyze for confirmation of matrix interference when appropriate.

		

		Accuracy / Bias

		



		

		

		

		

		

		

		



		Confirmation of positive results 

		All positive results

		RPD ≤ 40%

		Narrate and qualify the results

		

		Precision / Accuracy / Bias

		



		MS/MSD

		One per SDG or every 20 samples.

		See Worksheet #15

		CA will not be taken for samples when recoveries are outside limits and surrogate and LCS criteria are met

		

		Precision / Accuracy / Bias

		



		

		

		

		 If both the LCS and MS/MSD are unacceptable reprep the samples and QC.

		

		

		



		

		

		

		

		

		

		



		1 Italicized limits are in-house, DoD QSM v. 4.1 does not specify limits for this surrogate.
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		Matrix: solid and aqueous



		Analytical Group: Nitroguanidine



		Analytical Method/SOP Reference: SW-846 8330A/ SOP 233



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		Method Blank

		One per batch of 20 or less

		No target compounds should be > 1/2 the LOQ

		Reclean, retest, re-extract, reanalyze, and/or qualify data

		Analyst, Laboratory Supervisor

		Bias / Contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS

		One per batch of 20 or less

		See Worksheet #15

		 Reprep and reanalyze for confirmation of matrix interference when appropriate.

		

		Precision / Accuracy / Bias

		



		

		

		

		

		

		

		



		Confirmation of positive results 

		All positive results

		RPD ≤ 40%

		Narrate and qualify the results

		

		Precision / Accuracy / Bias

		



		MS/MSD

		One set per batch of 20 or less

		See Worksheet #15

		 Reprep and reanalyze for confirmation of matrix interference when appropriate.

		

		Accuracy/Bias
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		Matrix: solid



		Analytical Group: AVS/SEM



		Analytical Method/SOP Reference: 821-R-91-100/ Method



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		Method blank

		One per batch of up to 20 samples.

		No target compounds should be > 1/2 the LOQ

		Re-extract, re-analyze all samples associated with the MB that do not have concentrations greater than 10X MB concentration.  Flag data if samples cannot be reanalyzed.

		Analyst, Laboratory Supervisor

		Contamination / Bias

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		See Worksheet #15

		Re-extract, re-analyze all samples associated with the LCS where possible.  Flag data if samples cannot be reanalyzed.

		

		Accuracy/Bias

		



		MS/MSD

		

		See Worksheet #15

		No action required. Narrate

		

		Accuracy/ Bias/ Precision
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		Matrix: solid



		Analytical Group: TOC



		Analytical Method/SOP Reference: Lloyd Kahn/ SOP 221



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		Method blank

		One per batch of up to 20 samples.

		No target compounds should be > 1/2 the LOQ

		Correct problem, reprepare and reanalyze along will associated samples.

		Analyst, Laboratory Supervisor

		Contamination / Bias

		Same as Method/SOP QC Acceptance Limits.



		Calibration Blank

		At the beginning of analytical sequence, after every 10 samples, at the end of the sequence.

		No target compounds should be > 1/2 the LOQ

		Correct problem, reprepare, and reanalyze along previous 10 samples.

		

		Contamination / Bias

		



		LCS

		One per batch of up to 20 samples.

		See Worksheet #15

		Correct problem, reprepare, and reanalyze along with associated samples.

		

		Accuracy/Bias

		



		MS/MSD

		One per batch of up to 20 samples.

		See Worksheet #15

		Contact client for guidance.

		

		Accuracy/ Bias/ Precision
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		Matrix: solid



		Analytical Group: pH



		Analytical Method/SOP Reference: SW-846 9045D/ SOP 187



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		LCS

		One per batch of up to 20 samples.

		See Worksheet #15

		Reanalyze sample. 

		Analyst, Laboratory Supervisor

		Accuracy/Bias

		Same as Method/SOP QC Acceptance Limits.



		Lab Duplicate

		

		See Worksheet #15

		Reanalyze sample. Narrate anomaly.

		

		Accuracy/ Bias/ Precision
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		Matrix: tissue (solid)



		Analytical Group: VOC



		Analytical Method/SOP Reference: 525



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		Method Blank (MB)

		Every 12-hour period; after each calibration/check and 1 per batch of 20 samples
of like matrix

		< ½ RL for all target compounds, except common laboratory contaminants (e.g., acetone, 2-butanone, methylene chloride), which are allowable to the RL; or as otherwise stipulated in the applicable LIMS program specification. 

		Re-analyze to determine if instrument contamination was the cause. If MB is still non-compliant, correct the problem and obtain a successful MB analysis before resuming analysis of samples.
NOTE: Reporting of samples associated with MBs that yield contaminants may be permitted by some program specifications or at the client’s discretion. Example: Toluene in MB at RL but not detected in any sample above the MDL. In this case, document occurrence and resolution using a nonconformance Report (NCR), SOP 928.

		Anaylst

		Contamination / Bias

		Same as SOP QC Acceptance Limits.



		Laboratory Control
Sample (LCS)

		1 per batch of 20 samples of like matrix; typically the LCSD is analyzed when matrix spikes are not performed

		Refer to Worksheet #15.

		If non-compliant, check calculations and spike preparation for documentable errors; correct as needed. If no errors are found, then re-analyze to determine if instrumental conditions was the cause. Notify the Supervisor and initiate corrective action (NCR). Re-analyze associated samples, if appropriate. Note that recoveries that are high and outside of acceptance criteria may be acceptable, when the same target compound is not detected in any sample in the batch. Narrate.

		Anaylst

		Precision / Accuracy

		Same as SOP QC Acceptance Limits.



		Matrix Spike (MS)

		1 per batch of 20 samples of like matrix

		Same as LCS.

		If non-compliant, check calculations and spike preparation for errors; correct as needed. If no errors are found, and the associated LCS is within control limits, then sample matrix effects are the most likely cause. Narrate.

		Anaylst

		Precision / Accuracy

		Same as SOP QC Acceptance Limits.



		Matrix Spike Duplicate
(MSD) or Duplicate

		1 per batch of 20 samples of like matrix

		Same as LCS and refer to Worksheet #15.

		If non-compliant, check calculations for errors. If significant differences exist between the duplicate results, consult with Department Manager (reanalysis of the sample and spikes may be necessary, or sample in homogeneity may be the likely cause).

		Anaylst

		Precision / Accuracy

		Same as SOP QC Acceptance Limits.



		Surrogate Spike

		Every standard, client sample and QC sample

		Recoveries should be within the following acceptance limits:
4-Bromofluorobenzene 52-151
Dibromofluorobenzene 61-134
Toluene-d8 57-135

		If non-compliant, check calculations and spike preparation for errors; correct as needed. If no errors are found, sample may be reanalyzed once (note that reanalysis may be fulfilled by existing multiple analyses - e.g., duplicate, spike duplicate, dilution). If still non-compliant, report results and narrate. If out-of-limit areas are explained by the sample matrix (e.g., high hydrocarbon content contributes to SS areas), reanalysis is not required.

Narrate NOTE: Per program specifications, surrogate recovery that is high and outside of acceptance criteria, with no associated target compounds detected, may not require reanalysis.

		Anaylst

		Precision / Accuracy

		Same as SOP QC Acceptance Limits.
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		Matrix: Tissue (solid)



		Analytical Group: SVOC



		Analytical Method/SOP Reference: 506



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		Method Blank (MB)

		One per extraction batch of <20samples of similar matrix.

		< ½ RL for all target compounds, or as otherwise specified in applicable LIMS program specification.

		Re-analyze to determine if instrument contamination was the cause. If MB is still non-compliant, correct the problem and obtain a successful MB analysis before resuming analysis of samples. Samples associated with the failed MB may need to be reanalyzed.

NOTE: If problem is isolated to the method blank (associated samples meet all IS and SS criteria and no target compounds are detected above limits), report and complete a nonconformance report (SOP 928).

		Anaylst

		Contamination / Bias

		Same as SOP QC Acceptance Limits.



		Laboratory Control
Sample (LCS)

		One per extraction batch of <20samples of similar matrix; typically the LCSD is analyzed only when matrix spikes are not performed

		Refer to Worksheet #15.

		If non-compliant, check calculations and spike preparation for documentable errors. If no errors are found, then reanalyze LCS to determine if instrumental conditions or extraction preparation was the cause. Notify the Supervisor and initiate corrective action (NCR). Re-analyze associated samples, if appropriate.

Note: recoveries that are high and outside of acceptance criteria may be acceptable, when the same target compound is not detected in any

		Anaylst

		Precision / Accuracy

		Same as SOP QC Acceptance Limits.



		Matrix Spike (MS)

		1 per batch of samples, not to exceed 20 samples of a given matrix

		Same as LCS.

		Check for documentable errors (e.g., calculations and spike preparation). If no errors are found, and associated BS (LCS) is within limits, then sample matrix effects are the most likely cause. Note in narrative.

		Anaylst

		Precision / Accuracy

		Same as SOP QC Acceptance Limits.



		Matrix Spike Duplicate
(MSD) or Duplicate

		1 per batch of samples, not to exceed 20 samples of a given matrix.

		Same as LCS and refer to Worksheet #15.

		See Matrix Spike actions above for recoveries outside of advisory limits. If RPDs for the spiked compounds are not within advisory limits, check for documentable errors (e.g., calculations and spike preparation). Check unspiked sample results and surrogate recoveries for indications of matrix effects. If significant differences between the MS and MSD exist, reanalysis of the sample and spikes may be necessary. Discuss with Department/ Project/QA Managers.

		Anaylst

		Precision / Accuracy

		Same as SOP QC Acceptance Limits.



		Internal Standard (IS)

		Every standard, client and QC sample

		EICP area within -50% to +100% of previous daily calibration check standard.

		Inspect instrument for malfunction; correct identified malfunctions, then reanalyze samples. If no instrument malfunction is identified, reanalyze. If analysis of sample extract is still out, report results and note in narrative. Re-analysis requirements may be fulfilled by existing multiple analyses (e.g., MS, MSD, REP, sample dilutions)

		Anaylst

		Accuracy / Bias

		Same as SOP QC Acceptance Limits.



		Surrogate Spike

		All extractions including field and laboratory QC samples.

		Recoveries should be within the following acceptance limits: 2,4,6-Tribromophenol 19-119
2-Fluorobiphenyl 41-111
2-Fluorophenol 16-106
Nitrobenezne-d5 32-110
Phenol-d5 31-105
Terphenol-d14 23-159

Surrogates will be considered diluted out, if the dilution of the extract is > 10X.

		If non-compliant, check calculations and spike preparation for documentable errors. Reanalyze sample once (re-analysis requirements may be fulfilled by existing multiple extractions, e.g., MS, MSD, REP). If still out, report results and note in narrative.

Note: Because of the number of surrogates used by this method, the laboratory will allow for samples to have one acid and one base/neutral surrogate outside limits if the remaining surrogates suggest the problem is matrix related and that there were no problems with laboratory performance during the extraction and analysis. At the client’s discretion, the sample may be Submitted for re-extraction.

		Anaylst

		Accuracy / Bias

		Same as SOP QC Acceptance Limits.








		[bookmark: _Toc326655755]SAP Worksheet #28-2c—Laboratory QC Samples Table



		Matrix: Tissue (solid)



		Analytical Group: Pest



		Analytical Method/SOP Reference: 402



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		Method Blank (MB)

		1 per each preparation batch of <20 samples of like matrix

		<RL: MB should not contain any target compounds at or above the reporting limit (RL) or per other criteria as specified in the applicable LIMS program specification

		Reanalyze to determine if instrument contamination was the cause. If MB still non-compliant, initiate corrective action:
- if a sample contains target compounds at >10X amount found in MB or if target compounds are not detected in the sample, then results may be reported; otherwise
- if the samples are within the extraction holding time, then re-extract and reanalyze all associated samples containing target compounds at <10X amount found in MB
- if the samples are outside the extraction holding time, then complete an NCR and contact PM for sample disposition.

		Anaylst

		Contamination / Bias

		Same as SOP QC Acceptance Limits.



		Laboratory Control Sample (LCS)

		1 per batch of <20 samples of like matrix

		Refer to Worksheet #15.

		Check calculations and spike preparation for documentable errors. If no errors are found, then reanalyze to determine if instrumental conditions or analytical preparation was the cause.
- if still non-compliant and the samples are within the extraction holding time, then request re-extraction using an NCR, and reanalyze all associated samples for the analyte that does not meet criteria.
- if the samples are outside the extraction holding time, then contact PM via NCR for sample disposition. Unless otherwise directed, samples will not be extracted outside of the holding time and the data will be submitted with appropriate narration.

		Anaylst

		Precision / Accuracy

		Same as SOP QC Acceptance Limits.



		Matrix Spike (MS)

		1 per batch of samples, not to exceed 20 samples of a given matrix

		Same as LCS.

		Check for documentable errors (e.g., calculations and spike preparation). If no errors are found, and associated LCS is within limits, then sample matrix effects are the most likely cause. Note in narrative.

		Anaylst

		Precision / Accuracy

		Same as SOP QC Acceptance Limits.



		Matrix Spike Duplicate (MSD) or Duplicate

		1 per batch of samples, not to exceed 20 samples of a given matrix.

		Same as LCS and refer to Worksheet #15.

		See Matrix Spike actions above for recoveries outside of advisory limits.
If RPDs for the spiked compounds are not within advisory limits, check for documentable errors (e.g., calculations and spike preparation). If no errors are found and, if analyzed, LCSD RPD is within limits, then sample matrix effects are the most likely cause. Note in narrative.

		Anaylst

		Precision / Accuracy

		Same as SOP QC Acceptance Limits.



		Surrogate Spike

		All extractions including field and laboratory QC samples.

		Recoveries should be within the following acceptance limits:
Decachlorobiphenyl 33-144
Tetrachloro-m-xylene 40-133

Surrogates will be considered diluted out, if the dilution of the extract is > 10X.

		Check calculations and spike preparation for documentable errors.
- if no errors are found and the surrogate recoveries in the MB and LCS are within limits, then sample matrix effects are the most likely cause. However, any samples with both surrogate recoveries outside the recovery limits, with no visible chromatographic cause, should be reinjected to determine if an injection error was the cause for the low recovery.
- if both surrogate recoveries in the associated MB are not within limits, and the samples are within the holding time, then re-extract and reanalyze all associated samples.
- if samples are outside the holding time, then contact the PM via an NCR. Unless otherwise directed, samples will not be extracted outside of the holding time and the data will be submitted with appropriate narration.

		Anaylst

		Accuracy / Bias

		Same as SOP QC Acceptance Limits.
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		Matrix: Tissue (solid)



		Analytical Group: Explosives



		Analytical Method/SOP Reference: 404



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		Method Blank (MB)

		1 per each preparation batch of <20 samples of like matrix

		<RL: MB should not contain any target compounds at or above the reporting limit (RL) or per other criteria as specified in the applicable LIMS program specification

		Reanalyze to determine if instrument contamination was the cause. If MB still noncompliant, initiate corrective action:
- if a sample contains target compounds at >10X amount found in MB or if target compounds are not detected in the sample, then results may be reported; otherwise
- if the samples are within the extraction holding time, then re-extract and reanalyze all associated samples containing target compounds at <10X amount found in MB
- if the samples are beyond the extraction holding time, then complete an NCR and contact PM for sample disposition

		Anaylst

		Contamination / Bias

		Same as SOP QC Acceptance Limits.



		Laboratory Control
Sample (LCS)

		1 per batch of <20 samples of like matrix

		Refer to Worksheet #15.

		Check calculations and spike preparation for documentable errors. If no errors are found, then reanalyze to determine if instrumental conditions were the cause.
- if still non-compliant and the samples are within the extraction holding time, then initiate an NCR (associated samples may be reanalyzed)
- if the samples are beyond the extraction holding time, then contact PM via NCR for sample disposition. Unless otherwise directed, samples will not be extracted outside of the holding time and the data will be submitted with appropriate narration

		Anaylst

		Accuracy / Precision

		Same as SOP QC Acceptance Limits.



		Matrix Spike (MS)

		1 per batch of samples, not to exceed 20 samples of a given matrix

		Same as LCS.

		Check for documentable errors (e.g., calculations and spike preparation). If no errors are found, and associated LCS is within limits, then sample matrix effects are the most likely cause. Note in narrative.

		Anaylst

		Accuracy / Precision

		Same as SOP QC Acceptance Limits.



		Matrix Spike Duplicate
(MSD) or Duplicate

		1 per batch of samples, not to exceed 20 samples of a given matrix.

		Same as LCS and refer to Worksheet #15.

		See Matrix Spike actions above for recoveries outside of advisory limits. If RPDs for the spiked compounds are not within advisory limits, check for documentable errors (e.g., calculations and spike preparation). Check unspiked sample results and surrogate recoveries for indications of matrix effects. If significant differences between the MS and MSD exist, reanalysis of the sample and spikes may be necessary. Discuss with Department/ Project/QA Managers.

		Anaylst

		Accuracy / Precision

		Same as SOP QC Acceptance Limits.



		Surrogate Spike

		All extractions including field and laboratory QC samples.

		Recoveries should be within the following acceptance limits:

1,4-dinitrobenzene 49-147

Surrogates will be considered diluted out, if the dilution of the extract is > 10X.

		Check calculations and spike preparation for documentable errors.
- if no errors are found and the surrogate recoveries in the MB and LCS are within limits, then sample matrix effects are the most likely cause. However, any samples with surrogate recovery outside the QC limits with no visible chromatographic cause, should be re-injected to determine if an injection error was the cause for the low recovery.
- if surrogate recovery in the associated MB and LCS is not within limits and the samples are within the holding time, then re-extract and reanalyze all associated samples
- if samples are beyond the holding time, then contact the PM via an NCR. Unless otherwise directed, samples will not be extracted outside of the holding time and the data will be submitted with appropriate narration.

		Anaylst

		Accuracy / Precision

		Same as SOP QC Acceptance Limits.
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		Matrix: Tissue (solid)



		Analytical Group: PCB



		Analytical Method/SOP Reference: SW-846 8082A / 409



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		Method Blank (MB)

		1 per each preparation batch of <20 samples of like matrix

		No analytes detected > ½ RL and > 1/10 the amount measured in any sample or 1/10 the regulatory limit (whichever is greater). Blank result must not otherwise affect sample results.

		Reanalyze to determine if instrument contamination was the cause. If MB still non-compliant, initiate corrective action.

		Anaylst

		Bias / Contamination

		Same as Method / SOP QC Acceptance Limits.



		Laboratory Control Sample (LCS)

		

		Refer to Worksheet #15.

		Check calculations and spike preparation for documentable errors. If no errors are found, then reanalyze to determine if instrumental conditions or analytical preparation was the cause. If still non-compliant, then request reextraction and reanalyze all associated samples for the analyte that does not meet criteria.

		

		Precision / Accuracy / Bias

		



		Matrix Spike (MS)

		

		Same as LCS.

		Check for documentable errors (e.g., calculations and spike preparation). If no errors are found, and associated LCS is within limits, then sample matrix effects are the most likely cause. Note in narrative.

		

		Precision / Accuracy / Bias

		



		Matrix Spike Duplicate
(MSD) or Duplicate

		

		Same as LCS, and refer to Worksheet #15.

		See Matrix Spike actions above for recoveries outside of acceptance limits. If RPDs for the spiked compounds are not within acceptance limits, check for documentable errors (e.g., calculations and spike preparation). If no errors are found and, if analyzed, LCSD RPD is within limits, then sample matrix effects are the most likely cause. Note in narrative.

		

		Precision / Accuracy / Bias

		



		Surrogate Spike

		All extractions including field and laboratory QC samples.

		Decachlorobiphenyl (60-125%R) and Tetrachloro-M-Xylene (70-125%R)

		Check calculations and spike preparation for documentable errors. 
a) If no errors are found and the surrogate recoveries in the MB and LCS are within limits, then sample matrix effects are the most likely cause. However, any samples with both surrogate recoveries outside the recovery limits, with no visible chromatographic cause, should be reinjected to determine if an injection error was the cause for the low recovery.
b) If both surrogate recoveries in the associated MB are not within limits, then re-extract and reanalyze all associated samples.

		

		Accuracy / Bias

		








		[bookmark: _Toc326655758]SAP Worksheet #28-2f—Laboratory QC Samples Table



		Matrix: Tissue (solid)



		Analytical Group: Metals by 6020



		Analytical Method/SOP Reference: 827



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		Method Blank (MB)

		1 per each preparation batch of <20 samples of like matrix

		For non-drinking water matrix sample analyses, absolute values in MB <analyte RL, or as specified in applicable LIMS program specification

		Correct problem then reprep and analyze MB and all samples processed with the contaminated blank.

		Anaylst

		Bias / Contamination

		Same as SOP QC Acceptance Limits.



		Laboratory Control
Sample (LCS)

		1 per batch of <20 samples of like matrix

		Refer to Worksheet #15.

		Correct problem then reanalyze. If still out reprep and reanalyze the LCS and all samples in the affected batch.

		Anaylst

		Precision / Accuracy / Bias

		Same as SOP QC Acceptance Limits.



		Matrix Spike

		One MS/MSD pair per batch of 20 or fewer field samples

		Same as LCS.

		Flag results if MS/MSD recovery or precision results are outside control limits, perform post digestion analytical spike.

		Anaylst

		Precision / Accuracy / Bias

		Same as SOP QC Acceptance Limits.



		Matrix Spike Duplicate
(MSD) or Duplicate

		1 per batch of samples, not to exceed 20 samples of a given matrix.

		Same as LCS, and refer to Worksheet #15.

		Flag results if MS/MSD recovery or precision results are outside control limits, perform

		Anaylst

		Precision / Accuracy / Bias

		Same as SOP QC Acceptance Limits.



		Post digestion analytical
spike

		Performed when MS/MSD recovery is outside ± 25% (unless analyte conc > 4X the spike level)

		Recovery limit 75-125% for each analyte, or as specified in applicable LIMS program specification

		Flag results if post spike recovery or precision results are outside control limits.

		Anaylst

		Precision / Accuracy / Bias

		Same as SOP QC Acceptance Limits.



		Serial Dilution

		Performed on one sample per batch of 20 or fewer field samples

		Results should agree within ±10% of undiluted results if analyte concentrations are sufficiently high (at least 4X the RL)

		Flag results if outside criteria.

		Anaylst

		Precision / Accuracy / Bias

		Same as SOP QC Acceptance Limits.
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		Matrix: Tissue (solid)



		Analytical Group: Mercury



		Analytical Method/SOP Reference: 812



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		Blanks: Preparation (Method), Initial and Continuing Calibration Blank (ICB and CCB)

		ICB run following the ICV One method blank per matrix type processed and analyzed per batch of twenty or less environmental samples processed. CCB run following the CCV to bracket a set of 10 analyses and to close a run sequence

		Blank value must be less than reporting limit (RL), or as otherwise specified in LIMS program specification

		If QC criterion not met for ICB, locate and correct problem; repeat initial calibration. If QC criterion not met for method blank, the method blank and all associated samples must be redigested and reanalyzed. If QC criterion not met for CCB, locate and correct the problem; all samples analyzed since last acceptable CCB must be reanalyzed.

		Anaylst

		Bias / Contamination

		Same as SOP QC Acceptance Limits.



		Laboratory Control Sample (LCS)

		One prepared and analyzed per matrix type per batch of 20 or less field samples

		Refer to Worksheet #15.

		Check for documentable errors (e.g., calculations and spike preparation) If no computation errors are found, all associated field and quality control samples must be redigested and analyzed.

		Anaylst

		Accuracy

		Same as SOP QC Acceptance Limits.



		Matrix Spike (MS)

		One prepared and analyzed per matrix type per batch of 20 or less field samples for SW7470A/ 7471A One prepared and analyzed per matrix type per batch of 10 or less field samples for Method 245.1

		Same as LCS.

		Check for documentable errors (e.g., calculations and spike preparation). If no errors are found, then sample matrix effects are the most likely cause. Note in narrative and flag results appropriately.

		Anaylst

		Accuracy

		Same as SOP QC Acceptance Limits.



		Matrix Spike Duplicate (MSD)

		One prepared and analyzed per matrix type per batch of 20 or less field samples for SW7470A/ 7471A One prepared and analyzed per matrix type per batch of 10 or less field samples for EPA 245.1

		Same as LCS, and refer to Worksheet #15.

		Check for documentable errors (e.g., calculations and spike preparation) If no errors are found, then sample matrix effects are the most likely cause. Note in narrative and flag results appropriately.

		Anaylst

		Accuracy / Precision

		Same as SOP QC Acceptance Limits.



		Laboratory Duplicate

		One prepared and analyzed per matrix type per batch of 20 or less field samples for SW7470A/ 7471A.  One prepared and analyzed per matrix type per batch of 10 or less field samples for EPA 245.1

		RPD should be less than or equal to 20. Other client-specified criteria may apply, consult applicable LIMS program specification.

		Check for documentable errors (e.g., calculations and spike preparation). If no errors are found, then sample heterogeneity is the most likely cause. Note in narrative and flag results appropriately.

		Anaylst

		Precision

		Same as SOP QC Acceptance Limits.



		Serial Dilution Test (1:5 dilution), analyzed to assist in the assessment of possible matrix interferences

		One prepared and analyzed per matrix type per batch of 20 or less field samples

		If analyte concentrations are sufficiently high (at least 50X the instrument detection limit), the results of the dilution test should agree within ±10 % of the undiluted results, or as otherwise specified in the applicable LIMS program specification

		Sample analyte results failing this test should be flagged indicating the existence of matrix interferences.

		Anaylst

		Accuracy

		Same as SOP QC Acceptance Limits.
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		Matrix: Tissue (solid)



		Analytical Group: Lipids



		Analytical Method/SOP Reference: 672



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		Method Blank (MB)

		One per each batch of <20 field samples; one each time a reagent is changed

		MB must not yield a recovery greater than the reporting limit.

		Check all calculations. If no computation errors are found, prepare a fresh MB and analyze, associated samples must also be re-extracted and re-analyzed (if possible).

		Anaylst

		Bias/Contamination

		Same as Method/SOP QC Acceptance Limits.



		Laboratory Control Sample (LCS)

		One per batch of <20 field samples

		Results obtained should be within 80-120% of expected (known) concentration of lipids

		Check calculations and preparation for documentable errors. If no errors are found, reanalyze LCS; associated samples must also be re-extracted and re-analyzed (if possible). If samples cannot be re-extracted, discuss with Department/Project/QA Managers.

		Anaylst

		Accuracy/Bias

		



		Laboratory Duplicate Sample

		One per batch of <20 field samples

		RPD should be <20%

		For RPDs outside of QC limits, check all calculations for errors. If no errors are found, discuss with Department/Project/ QA Managers.

		Anaylst

		Precision / Accuracy/
Bias
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		Matrix: Tissue (solid)



		Analytical Group: Moisture



		Analytical Method/SOP Reference: 642



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		Method Blank (MB)

		One per each batch of <20 field samples; one each time a reagent is changed

		MB must not yield a recovery greater than the reporting limit.

		Check all calculations. If no computation errors are found, prepare a fresh MB and analyze, associated samples must also be re-extracted and re-analyzed (if possible).

		Anaylst

		Bias/Contamination

		Same as Method/SOP QC Acceptance Limits.



		Laboratory Duplicate Sample

		One per 10 or less field samples

		If the sample contains less than 10% moisture, then the quality control duplicates are within control limits if the RPD is less than 67%. For samples containing 10% or greater moisture, the control limit is less than 30% for the RPD.

		For RPDs outside of QC limits, check all calculations for errors. If no errors are found, discuss with Department/ Project/ QA Managers.

		Anaylst

		Precision / Accuracy/
Bias
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		Matrix: Tissue (solid)



		Analytical Group: PCB Congeners and/or Homologues



		Analytical Method/SOP Reference: EPA 1668A using limits from EPA 1668C / HMS-1668A



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		Corrective Action

		Person(s) Responsible for Corrective Action

		Data Quality Indicator (DQI)

		Measurement Performance Criteria



		Internal Standards

		Every field sample, standard, and QC sample.

		%Recovery 15-140% For PCB1L & PCB3L
%Recovery 15-140% For all other Labeled Analytes

		Identify and correct the problem, if possible re-extract and re-analyze field samples with a smaller sample size

		Analyst/Supervisor

		Accuracy/Bias

		Same as Method/SOP QC Acceptance Limits.



		Cleanup Standard

		Every field sample, standard, and QC sample.

		%Recovery 40-125%

		Identify and correct the problem, if possible re-extract and re-analyze field samples with a smaller sample size

		

		Bias/Cleanup-Efficiency

		



		Method Blank

		One per each batch of 20 field samples.

		< MRL and <1/10 any amount reported in a related sample

		Identify and correct the problem, evaluate whether affected samples require re-extraction/re-analysis.

		

		Bias/Contamination

		



		LCS

		

		Refer to Worksheet #15.

		Identify and correct the problem, if possible re-extract and re-analyze QC and related samples.

		

		Accuracy/Bias

		



		MS

		

		%Recovery 50-150%

		Evaluate parent sample, and determine whether re-extraction is warranted

		

		Precision / Accuracy/Bias

		



		MSD

		

		%Recovery 50-150%
RPD < 20%

		Evaluate parent sample, and determine whether re-extraction is warranted

		

		Precision / Accuracy/Bias
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		Document

		Where Maintained



		· Field Notebooks

· Chain of custody Records

· Air Bills

· Custody Seals

· CA Forms

· Electronic Data Deliverables (EDDs)

· Identification of QC Samples

· Release of Analytical Data

· Meteorological Data from Field

· Sampling instrument calibration logs

· Sampling locations and sampling plan

· Sampling notes

· Sample Receipt, CoC, and Tracking Records

· Standard Traceability Logs

· Equipment Calibration Logs

· Sample Prep Logs

· Run Logs

· Equipment Maintenance, Testing, and Inspection Logs

· Reported Field Sample Results

· Reported Result for Standards, QC Checks, and QC Samples

· Instrument printouts (raw data) for Field Samples, Standards, QC Checks, and QC Samples

· Sample disposal records

· Extraction/Clean-up Records

· Raw Data (stored on disk and in hardcopy format)

· Data Validation Reports

· Method Detection Limit (MDL) Study Information

		· Field data deliverables such as logbooks entries, chain of custodies, air bills, EDDs, etc. will be kept on CH2M HILL’s local internet server.

· Field parameter data will be loaded with the analytical data into NIRIS

· Analytical laboratory hardcopy deliverables and data validation reports will be saved on the network server.

· Electronic data from the laboratory will be loaded into NIRIS

· Following project completion, hardcopy deliverables such as logbooks, chain of custodies, etc. will be archived indefinitely at Iron Mountain:

Iron Mountain Headquarters
745 Atlantic Avenue
Boston, MA 02111
(800) 899-IRON

· Following project completion, hardcopy deliverables including chain of custodies and raw data, and data validation reports will be archived indefinitely at the Washington National Records Center

Washington National Records Center

4205 Suitland Road

Suitland, Maryland 20746-8001

301-778-1550
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		[bookmark: _Toc145834584]Matrix

		Analytical Group

		Sample Locations/
ID Number

		Analytical Method

		Data Package Turnaround Time

		Laboratory / Organization

		Backup Laboratory / Organization



		Surface Soil,  Subsurface Soil,  Surface Sediment, Subsurface Sediment,  and/or Surface Water

		VOCs

		Refer to Worksheet #18

		SW-846 8260B

		28 calendar days

		Empirical Laboratories, LLC
621 Mainstream Drive; Suite 270
Nashville, TN 37228
Sonya Gordon - (615) 345-1115

		TBD



		

		SVOCs

		

		SW-846 8270C

		

		

		



		

		Pesticides

		

		SW-846 8081B

		

		

		



		

		Aroclor-1260

		

		SW-846 8082A

		

		

		



		

		Metals

		

		SW-846 6010C, 7471A/7470A

		

		

		



		

		Cyanide

		

		SW-846 9014

		

		

		



		

		Explosives including nitroguanidine

		

		SW-846 8330B (without MIS prep) and laboratory SOP 

		

		

		



		

		Wet Chemistry

		

		Walkley Black, SW-846 9045D, EPA 130.2

		

		

		



		

		AVS/SEM

		

		EPA 821_R-91-100

		

		

		



		

		Grain-size

		

		ASTM D422

		

		TestAmerica, Inc.
30 Community Drive, Suite 11 
South Burlington, VT 05403
Jim Madison - (802) 923-1028

		



		Tissue, whole body
Tissue, filleted

		Nitroguanidine

		

		Laboratory SOP

		28 calendar days from notice to analyze tissue samples

		Empirical

		



		

		Explosives

		

		SW-846 8330B (without MIS prep)

		

		ALS - Fort Collins
225 Commerce Drive 
Fort Collins, CO 80524 
970 490-1511 

		



		

		VOCs

		

		SW-846 8260B

		

		

		



		

		SVOCs

		

		SW-846 8270C

		

		

		



		

		Pesticides

		

		SW-846 8081B

		

		

		



		

		PCBs

		

		SW-846 8082A

		

		

		



		

		Metals

		

		SW-846 6020A, 7471A

		

		

		



		

		Wet Chemistry

		

		% Lipids and % Moisture by laboratory SOP

		

		

		



		

		PCB Congeners

		

		EPA 1668A with limits from 1668C

		

		ALS - Houston
10450 Stancliff Road, Suite 210 
Houston, TX 77099  
281 530 5656
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		Assessment Type

		Frequency

		Internal or External

		Organization Performing Assessment

		Person(s) Responsible for Performing Assessment

		Person(s) Responsible for Responding to Assessment Findings

		Person(s) Responsible for Identifying and Implementing CA

		Person(s) Responsible for Monitoring Effectiveness of CA



		Field QA and H&S Audit

		Once during field work

		Internal

		CH2M HILL 

		FTL CH2M HILL 

		FTL and Field Staff

		Anita Dodson PM CH2M HILL 

		Doug Bitterman AQM CH2M HILL 

Mark Orman HSO CH2M HILL 



		Safe Work Observation

		Once per week during field work

		Internal

		CH2M HILL 

		SSC CH2M HILL 

		FTL and Field Staff

		Mark Orman RHSM CH2M HILL 

		Mark Orman HSO CH2M HILL 



		Third Party Laboratory Technical Systems Audit

		Laboratories must have current DoD ELAP accreditation which will identify the period of performance.

		External

		Third party accrediting body

		TBD, Third party accrediting body

		Laboratory QAO at respective laboratory

		Laboratory QAO at respective laboratory

		Anita Dodson, Navy CLEAN Program Chemist, CH2M HILL 





Notes: 

Stop Work Order: Any field member can immediately stop work if an unsafe condition which is immediately threatening to human health is observed. Ultimately, the FTL, PM, and AM can stop work for a period of time. NAVFAC Mid-Atlantic can stop work at any time.

DoD ELAP accreditation is required for definitive data only. CAS is generating screening data only; therefore, they are not included in this worksheet.
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SAP Worksheet #31-1—Laboratory Corrective Action Form

Person initiating corrective action (CA) 		Date	

Description of problem and when identified:	

	

	

Cause of problem, if known or suspected: 	

	

	

Sequence of CA: (including date implemented, action planned and personnel/data affected) 	

	

	

	

	

	

	

CA implemented by: 	 	Date: 	

CA initially approved by: 	 	Date:	

Follow-up date:	

Final CA approved by: 	 	Date: 	

Information copies to: Anita Dodson/ Navy CLEAN Program Chemist

step 2 site inspection Sampling and Analysis Plan Penniman Lake

Naval Weapons Station Yorktown Cheatham Annex, williamsburg, virginia
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Project Responsibilities

Project No.: 	Date: 	

Project Location: 	Signature: 	

Team Members:

Yes 	No 	1)	Is the approved work plan being followed?

			Comments 

Yes 	No 	2)	Was a briefing held for project participants?

			Comments 

Yes 	No 	3)	Were additional instructions given to project participants?

			Comments 

Yes 	No 	4)	Are copies of the approved SAP and field SOPs available to field team members?

			Comments 

Sample Collection:

Yes 	No 	1)	Is there a written list of sampling locations and descriptions?

			Comments 

Yes 	No 	2)	Are samples collected as stated in the Master SOPs?

			Comments 

Yes 	No 	3)	Are samples collected in the type of containers specified in the work plan?

			Comments 

Yes 	No 	4)	Are samples preserved as specified in the work plan?

			Comments 

Yes 	No 	5)	Are the number, frequency, and type of samples collected as

		specified in the work plan?

			Comments 

Yes 	No 	6)	Are QA checks performed as specified in the work plan?

			Comments 

Yes 	No 	7)	Are photographs taken and documented?

			Comments 



SAP Worksheet #31-2—Field Performance Audit Checklist (continued)

Document Control:

Yes 	No 	1)	Have any accountable documents been lost?

			Comments 

Yes 	No 	2)	Have any accountable documents been voided?

			Comments 

Yes 	No 	3)	Have any accountable documents been disposed of?

			Comments 

Yes 	No 	4)	Are the samples identified with sample tags?

			Comments 

Yes 	No 	5)	Are blank and duplicate samples properly identified?

			Comments 

Yes 	No 	6)	Are samples listed on a chain-of-custody record?

			Comments 

Yes 	No 	7)	Is chain-of-custody documented and maintained?

			Comments 

[bookmark: _Toc360617097][bookmark: _Toc360851678]	
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		Safe Behavior Observation Form



		Project Number:

		Client/Program:

		[bookmark: Check1][bookmark: Check2]|_|CCI  |_|INC



		Project Name:

		Observer:

		Date:



		Position/Title of worker observed:

		

		Background Information/
comments:

		



		Task/Observation Observed:

		



		

		



		· Identify and reinforce safe work practices/behaviors

· Identify and improve on at-risk practices/acts

· Identify and improve on practices, conditions, controls, and compliance that eliminate or reduce hazards

· Proactive PM support facilitates eliminating/reducing hazards (do you have what you need?)

· Positive, corrective, cooperative, collaborative feedback/recommendations



		Actions & Behaviors

		Safe

		At-Risk

		Observations/Comments



		Current & accurate Pre-Task Planning/Briefing (Project safety plan, STAC, AHA, PTSP, tailgate briefing, etc., as needed)

		

		

		Positive Observations/Safe Work Practices:



		Properly trained/ qualified/ experienced

		

		

		



		Tools/equipment available and adequate

		

		

		



		Proper use of tools

		

		

		Questionable Activity/Unsafe Condition Observed:



		Barricades/work zone control

		

		

		



		Housekeeping

		

		

		



		Communication

		

		

		



		Work Approach/Habits

		

		

		



		Attitude

		

		

		



		Focus/attentiveness

		

		

		Observer’s Corrective Actions/Comments:



		Pace

		

		

		



		Uncomfortable/unsafe position

		

		

		



		Inconvenient/unsafe location

		

		

		



		Position/Line of fire

		

		

		



		Apparel (hair, loose clothing, jewelry)

		

		

		



		Repetitive motion

		

		

		Observed Worker’s Corrective Actions/Comments:



		Other…
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		Assessment Type

		Nature of Deficiencies Documentation

		Individual(s) Notified of Findings

		Timeframe of Notification

		Nature of CA Response Documentation

		Individual(s) Receiving CA Response

		Timeframe for Response



		Field Performance Audit

		Field Performance Audit Checklist

		Field Team

PM

Environmental Manager

		Within one day of audit

		Verbal and CA Form

		FTL 

CH2M HILL 

		Within one day of receipt of CA Form



		Safe Work Observation (SWO)

		Safe Work Observation Form

		FTL

Field Team

PM

		Immediately (person involved or observed person). Following day (field team).

Within 1 week if worthy of elevation (HSO)

		On SWO Form

		FTL and individual being observed, and the PM and if elevated to the HSO. 

		Corrected in the field immediately, and within 1 week if elevated.



		Laboratory Performance and Systems Audits

		Written Audit Report from Third party accrediting body

		Laboratory QAO at respective laboratory

		Within 2 months of audit

		Memorandum

		Third Party Auditor, TBD

		Within 2 months of receipt of initial notification. 
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		Type of Report

		Frequency

		Projected Delivery Date

		Person Responsible for Report Preparation

		Report Recipient(s)



		Field Audit Report

		One during sampling activities

		Submitted with report in which data are analyzed and presented

		PM: Anita Dodson/ CH2M HILL

		Regional Health, Safety, Environment, and Quality Manager: Mark Orman/‌ CH2M HILL
Included in project files.



		Data Validation Reports

		Once, after analysis by laboratory, for all laboratory analytical data.

		Submitted by the DV within 14 calendar-days of notification to begin

		DV: Herb Kelly/CH2M HILL 

		PC: Clairette Campbell/‌CH2M HILL
PDM: Hillary Ott/‌CH2M HILL
PM: Anita Dodson/‌CH2M HILL



		Data Usability Assessments Data Quality Evaluation)

		Once, as an appendix to the report in which data are analyzed and presented.

		Along with the Remedial Investigation report.

		PC: Clairette Campbell/
CH2M HILL

		Stakeholders, Worksheet #4



		Technical Memo

		Post- Field Event

		Winter 2012 

		AQM: Doug Bitterman/ CH2M HILL 

		Stakeholders, Worksheet #4







The Technical Memorandum will address the following:

Summary of project QA/QC requirements/procedures

Conformance of project to UFP-SAP requirements/procedures

Status of project schedule

Deviations from the UFP-SAP and approved amendments that were made

Results of data review activities (how much usable data was generated)

CAs if needed and their effectiveness

Data usability with regards to: precision, accuracy, representativeness, completeness, comparability, and sensitivity

Limitations on data use
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Process Table

		Data Review Input

		Description

		Responsible for Verification/Validation

		Internal/ External2



		Field Notebooks

		Field notebooks will be reviewed internally and placed into the project file for archival at project closeout.

		Field Team Leader / CH2M HILL

		Internal



		Chains of Custody and Shipping Forms

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

		Field Team Leader / CH2M HILL

Project Chemist / CH2M HILL

PDM / CH2M HILL

		Internal & External



		Sample Condition upon Receipt

		Any discrepancies, missing, or broken containers will be communicated to the PDM in the form of laboratory logins. 

		PDM / CH2M HILL

		External



		Documentation of Laboratory Method Deviations

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

		Project Chemist / CH2M HILL

		External



		Electronic Data Deliverables

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

		PDM / CH2M HILL

		External



		Case Narrative

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

		Data Validator / CH2M HILL

		External



		Laboratory Data

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

		Respective Laboratory Quality Assurance Officer

		Internal



		Laboratory Data

		The data will be verified for completeness by the PDM.

		PDM / CH2M HILL

		External



		Audit Reports

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

		Project Manager / CH2M HILL

Project Chemist / CH2M HILL

		Internal



		Corrective Action Reports

		Corrective action reports will be reviewed by the project chemist or project manager and placed into the project file for archival at project closeout.

		Project Manager / CH2M HILL

Project Chemist / CH2M HILL

		External



		Laboratory Methods

		Ensure the laboratory analyzed samples using the correct methods.

		Project Chemist / CH2M HILL

		External



		Target Compound List and Target Analyte List

		Ensure the laboratory reported all analytes from each analysis group.

		Project Chemist / CH2M HILL

		External






SAP Worksheets #34-36—Data Verification and Validation (Steps I and IIa/IIb) 
Process Table (continued)

		Data Review Input

		Description

		Responsible for Verification

		Internal/ External2



		Reporting Limits

		Ensure the laboratory met the project-designated quantitation limits. If quantitation limits were not met, the reason will be determined and documented.

		Project Chemist / CH2M HILL

		External



		Field SOPs

		Ensure that all field SOPs were followed.

		Field Team Leader /CH2M HILL

		Internal



		Laboratory SOPs

		Ensure that approved analytical laboratory SOPs were followed.

		Respective Laboratory Quality Assurance Officer

		Internal



		Raw Data

		10 percent review of raw data to confirm laboratory calculations.

		Data Validator / CH2M HILL

		External



		Onsite Screening

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

		Field Team Leader / CH2M HILL

		Internal



		Documentation of Method QC Results

		Establish that all required QC samples were run.

		Data Validator / CH2M HILL

		External



		Documentation of Field QC Sample Results

		Establish that all required QC samples were run.

		Project Chemist / CH2M HILL

		Internal



		DoD ELAP Evaluation

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

		Project Chemist / CH2M HILL

		External



		Analytical data for VOCs, SVOCs, Pesticides, PCBs, PCB Congeners, Metals (total and dissolved), Cyanide, Explosives in all matrixes analyzed, e.g. surface sediment, subsurface sediment, surface soil, surface water, and/or tissue.

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

		Data Validator / CH2M HILL

		External



		Analytical data for wet chemistry, AVS/SEM or grain-size in all matrixes analyzed, e.g. surface sediment, subsurface sediment, surface soil, surface water, and/or tissue.

		Wet chemistry, AVS/SEM, and grain-size analytical data will not undergo third-party data validation, but are subject to all other data review protocols detailed above.

		NA

		NA



		Notes:

		

		

		



		1 Verification (Step I) is a completeness check that is performed before the data review process continues in order to determine whether the required information (complete data package) is available for further review. Validation (Step IIa) is a review that the data generated is in compliance with analytical methods, procedures, and contracts. Validation (Step IIb) is a comparison of generated data against measurement performance criteria in the SAP (both sampling and analytical).



		2 Internal or external is in relation to the data generator. 
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Summarize the usability assessment process and all procedures, including interim steps and any statistics, equations, and computer algorithms that will be used:

During verification and validation steps, data may be qualified as estimated with the following qualifiers: J, UJ, K, L, or UL. These qualifiers represent minor QC deficiencies which will not affect the usability of the data. When major QC deficiencies are encountered, data will be qualified with an R and in most cases is not considered usable for project decisions. If R-qualified data are used in evaluations and, ultimately, project decisions, the rationale for their use will be included in the RI Report.

For statistical comparisons non-detect values will be represented by a concentration equal to one-half the sample reporting limit. For duplicate sample results, the most conservative value will be used for project decisions.

J - Analyte present. Reported value may or may not be accurate or precise

UJ - Analyte not detected. Quantitation limit (QL) may be inaccurate or imprecise

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

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

UL - Analyte not detected. QL is probably higher.

R - Rejected result. Result not reliable.

Additional qualifiers that may be given by the DV are:

B - Not detected substantially above the level reported in laboratory or field blanks (less than 5 times the concentration in the blanks).

E - Interferences present which may cause the results to be biased high

N - Tentative Identification. Consider Present. Special methods may be needed to confirm its presence or absence in future sampling efforts

NJ - Qualitative identification questionable due to poor resolution. Presumptively present at approximate quantity

U - Not Detected

Analytical data will be checked to ensure the values and any qualifiers are appropriately transferred to the electronic database. These checks include comparison of hardcopy data and qualifiers to the electronic data deliverable. Once the data has been uploaded into the electronic database, another check will be performed to ensure all results were loaded accurately.

Field and laboratory precision will be compared as RPD between the two results.

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

Describe the evaluative procedures used to assess overall measurement error associated with the project.

To assess whether a sufficient quantity of acceptable data are available for decision-making, the data will be reconciled with Measurement Performance Criteria following validation and review of DQIs. 

SAP Worksheet #37—Usability Assessment (continued)

If significant biases are detected with laboratory QA/QC samples it will be evaluated to assess impact on decision making. Low biases will be described in greater detail as they represent a possible inability to detect compounds that may be present at the site.

If significant deviations are noted between laboratory and field precision the cause will be further evaluated to assess impact on decision making.

Describe the documentation that will be generated during the usability assessment and how usability assessment results will be presented so that they identify trends, relationships (correlations), and anomalies:

Data tables will be produced to reflect detected and non-detected analytes. Data qualifiers will be reflected in the tables and discussed in the data quality evaluation. 

Identify the personnel responsible for performing the usability assessment. 

The PM, PC, and other team members will be responsible for compiling the data. The data will then be presented to the Partnering Team who, as a whole, will evaluate the data usability according to project objectives.
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Appendix E
Ecological Screening Values





		Table E1



		Ecological Screening Values (ESVs) for Soil



		Analytical Group

		Chemical

		ESV

		Units

		Reference

		Comments



		Explosives

		1,3,5-Trinitrobenzene

		NSV

		--

		--

		 



		Explosives

		1,3-Dinitrobenzene

		NSV

		--

		--

		 



		Explosives

		2,4,6-Trinitrotoluene

		10,000

		µg/kg

		Talmage et al. 1999

		Plant



		Explosives

		2,4-Dinitrotoluene

		11,000

		µg/kg

		NRCC 2006

		Plant/Invertebrate



		Explosives

		2,6-Dinitrotoluene

		8,500

		µg/kg

		NRCC 2006

		Plant/Invertebrate



		Explosives

		2-Amino-4,6-dinitrotoluene

		80,000

		µg/kg

		Talmage et al. 1999

		Plant



		Explosives

		2-Nitrotoluene

		NSV

		--

		--

		 



		Explosives

		3,5-Dinitroaniline

		NSV

		--

		--

		 



		Explosives

		3-Nitrotoluene

		NSV

		--

		--

		 



		Explosives

		4-Amino-2,6-dinitrotoluene

		80,000

		µg/kg

		2-Amino-4,6-dinitrotoluene

		Plant



		Explosives

		4-Nitrotoluene

		NSV

		--

		--

		 



		Explosives

		HMX

		10,000

		µg/kg

		Talmage et al. 1999

		Invertebrate



		Explosives

		Nitrobenzene

		2,260

		µg/kg

		Efroymson et al. 1997b

		LC50 of 226,000; UF of 100



		Explosives

		Nitroglycerine

		NSV

		--

		--

		 



		Explosives

		Nitroguanidine

		NSV

		--

		--

		 



		Explosives

		PETN

		NSV

		--

		--

		 



		Explosives

		RDX

		10,000

		µg/kg

		Talmage et al. 1999

		Invertebrate



		Explosives

		Tetryl

		10,000

		µg/kg

		Talmage et al. 1999

		Plant



		Inorganics

		Aluminum

		pH < 5.5

		--

		USEPA 2003a

		Eco-SSL



		Inorganics

		Antimony

		78.0

		mg/kg

		USEPA 2005a

		Eco-SSL - Invertebrate



		Inorganics

		Arsenic

		18.0

		mg/kg

		USEPA 2005b

		Eco-SSL - Plant



		Inorganics

		Barium

		330

		mg/kg

		USEPA 2005c

		Eco-SSL - Invertebrate



		Inorganics

		Beryllium

		40.0

		mg/kg

		USEPA 2005d

		Eco-SSL - Invertebrate



		Inorganics

		Cadmium

		32.0

		mg/kg

		USEPA 2005e

		Eco-SSL - Plant



		Inorganics

		Calcium

		NSV

		--

		--

		 



		Inorganics

		Chromium

		64.0

		mg/kg

		CCME 2007

		Soil Quality Guideline



		Inorganics

		Cobalt

		13.0

		mg/kg

		USEPA 2005f

		Eco-SSL - Plant



		Inorganics

		Copper

		70.0

		mg/kg

		USEPA 2007a

		Eco-SSL - Plant



		Inorganics

		Cyanide

		15.8

		mg/kg

		MHSPE 2000

		Geomean of target/intervention - complex



		Inorganics

		Iron

		5 < pH > 8

		--

		USEPA 2003b

		Eco-SSL



		Inorganics

		Lead

		120

		mg/kg

		USEPA 2005g

		Eco-SSL - Plant



		Inorganics

		Magnesium

		NSV

		--

		--

		 



		Inorganics

		Manganese

		220

		mg/kg

		USEPA 2007b

		Eco-SSL - Plant



		Inorganics

		Mercury

		0.10

		mg/kg

		Efroymson et al. 1997b

		Invertebrate



		Inorganics

		Nickel

		38.0

		mg/kg

		USEPA 2007c

		Eco-SSL - Plant



		Inorganics

		Potassium

		NSV

		--

		--

		 



		Inorganics

		Selenium

		0.52

		mg/kg

		USEPA 2007d

		Eco-SSL - Plant



		Inorganics

		Silver

		560

		mg/kg

		USEPA 2006a

		Eco-SSL - Plant



		Inorganics

		Sodium

		NSV

		--

		--

		 



		Inorganics

		Thallium

		1.00

		mg/kg

		Efroymson et al. 1997a

		Plant



		Inorganics

		Vanadium

		130

		mg/kg

		CCME 2007

		Soil Quality Guideline



		Inorganics

		Zinc

		120

		mg/kg

		USEPA 2007e

		Eco-SSL - Invertebrate



		Pesticides

		4,4'-DDD

		583

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		Pesticides

		4,4'-DDE

		114

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		Pesticides

		4,4'-DDT

		100

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		Pesticides

		Aldrin

		3.63

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		Pesticides

		alpha-BHC

		226

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		Pesticides

		alpha-Chlordane

		11.0

		µg/kg

		MHSPE 2000

		Geomean of target/intervention



		Pesticides

		beta-BHC

		342

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		Pesticides

		delta-BHC

		226

		µg/kg

		alpha-BHC

		 



		Pesticides

		Dieldrin

		10.5

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		Pesticides

		Endosulfan I

		6.32

		µg/kg

		MHSPE 2000

		Geomean of target/intervention



		Pesticides

		Endosulfan II

		6.32

		µg/kg

		MHSPE 2000

		Geomean of target/intervention



		Pesticides

		Endosulfan sulfate

		6.32

		µg/kg

		Endosulfan

		 



		Pesticides

		Endrin

		1.95

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		Pesticides

		Endrin aldehyde

		1.95

		µg/kg

		Endrin

		 



		Pesticides

		Endrin ketone

		1.95

		µg/kg

		Endrin

		 



		Pesticides

		gamma-BHC (Lindane)

		7.75

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		Pesticides

		gamma-Chlordane

		11.0

		µg/kg

		MHSPE 2000

		Geomean of target/intervention



		Pesticides

		Heptachlor

		52.9

		µg/kg

		MHSPE 2000

		Geomean of target/intervention



		Pesticides

		Heptachlor epoxide

		52.9

		µg/kg

		Heptachlor

		 



		Pesticides

		Methoxychlor

		500

		µg/kg

		Beyer 1990

		B value



		Pesticides

		Toxaphene

		500

		µg/kg

		Beyer 1990

		B value



		PCBs

		Aroclor-1016

		8,000

		µg/kg

		Efroymson et al. 1997a

		Lowest EC50 (40,000); UF of 5



		PCBs

		Aroclor-1221

		8,000

		µg/kg

		Efroymson et al. 1997a

		Lowest EC50 (40,000); UF of 5



		PCBs

		Aroclor-1232

		8,000

		µg/kg

		Efroymson et al. 1997a

		Lowest EC50 (40,000); UF of 5



		PCBs

		Aroclor-1242

		8,000

		µg/kg

		Efroymson et al. 1997a

		Lowest EC50 (40,000); UF of 5



		PCBs

		Aroclor-1248

		8,000

		µg/kg

		Efroymson et al. 1997a

		Lowest EC50 (40,000); UF of 5



		PCBs

		Aroclor-1254

		8,000

		µg/kg

		Efroymson et al. 1997a

		Lowest EC50 (40,000); UF of 5



		PCBs

		Aroclor-1260

		8,000

		µg/kg

		Efroymson et al. 1997a

		Lowest EC50 (40,000); UF of 5



		SVOCs

		1,1-Biphenyl

		13,600

		µg/kg

		Efroymson et al. 1997a

		EC50 (68,000); UF of 5



		SVOCs

		1,2,4,5-Tetrachlorobenzene

		1,000

		µg/kg

		Beyer 1990

		B value



		SVOCs

		1,2,3-Trichlorobenzene

		1,150

		µg/kg

		Efroymson et al. 1997b

		LC50 of 115,000; UF of 100



		SVOCs

		1,2,4-Trichlorobenzene

		1,270

		µg/kg

		Efroymson et al. 1997b

		LC50 of 127,000; UF of 100



		SVOCs

		1,2-Dichlorobenzene

		1,000

		µg/kg

		Beyer 1990; CCME 2007

		B value; IRC



		SVOCs

		1,3-Dichlorobenzene

		1,000

		µg/kg

		Beyer 1990; CCME 2007

		B value; IRC



		SVOCs

		1,4-Dichlorobenzene

		1,280

		µg/kg

		Efroymson et al. 1997b

		LC50 of 128,000; UF of 100



		SVOCs

		2,2'-Oxybis(1-chloropropane)

		NSV

		--

		--

		 



		SVOCs

		2,3,4,6-Tetrachlorophenol

		500

		µg/kg

		Beyer 1990; CCME 2007

		B value; IRC



		SVOCs

		2,4,5-Trichlorophenol

		1,350

		µg/kg

		Efroymson et al. 1997a

		Plant NOEC



		SVOCs

		2,4,6-Trichlorophenol

		580

		µg/kg

		Efroymson et al. 1997b

		LC50 of 58,000; UF of 100



		SVOCs

		2,4-Dichlorophenol

		500

		µg/kg

		Beyer 1990; CCME 2007

		B value; IRC



		SVOCs

		2,4-Dimethylphenol

		1,000

		µg/kg

		Beyer 1990; CCME 2007

		B value; IRC



		SVOCs

		2,4-Dinitrophenol

		20,000

		µg/kg

		Efroymson et al. 1997a

		Plant NOEC



		SVOCs

		2,4-Dinitrotoluene

		11,000

		µg/kg

		NRCC 2006

		Plant/Invertebrate



		SVOCs

		2,6-Dinitrotoluene

		8,500

		µg/kg

		NRCC 2006

		Plant/Invertebrate



		SVOCs

		2-Chloronaphthalene

		PAH

		--

		--

		 



		SVOCs

		2-Chlorophenol

		500

		µg/kg

		Beyer 1990; CCME 2007

		B value; IRC



		SVOCs

		2-Methylnaphthalene

		PAH

		--

		--

		 



		SVOCs

		2-Methylphenol

		1,000

		µg/kg

		Beyer 1990; CCME 2007

		B value; IRC



		SVOCs

		2-Nitroaniline

		NSV

		--

		--

		 



		SVOCs

		2-Nitrophenol

		1,000

		µg/kg

		Beyer 1990; CCME 2007

		B value; IRC



		SVOCs

		3- and 4-Methylphenol

		1,000

		µg/kg

		Beyer 1990; CCME 2007

		B value; IRC



		SVOCs

		3,3'-Dichlorobenzidine

		NSV

		--

		--

		 



		SVOCs

		3-Nitroaniline

		NSV

		--

		--

		 



		SVOCs

		4,6-Dinitro-2-methylphenol

		1,000

		µg/kg

		Beyer 1990; CCME 2007

		B value; IRC



		SVOCs

		4-Bromophenyl-phenylether

		NSV

		--

		--

		 



		SVOCs

		4-Chloro-3-methylphenol

		500

		µg/kg

		Beyer 1990; CCME 2007

		B value; IRC



		SVOCs

		4-Chloroaniline

		500

		µg/kg

		MHSPE 2000

		Geomean of target/intervention



		SVOCs

		4-Chlorophenyl-phenylether

		NSV

		--

		--

		 



		SVOCs

		4-Methylphenol

		1,000

		µg/kg

		Beyer 1990; CCME 2007

		B value; IRC



		SVOCs

		4-Nitroaniline

		NSV

		--

		--

		 



		SVOCs

		4-Nitrophenol

		380

		µg/kg

		Efroymson et al. 1997b

		LC50 of 38,000; UF of 100



		SVOCs

		Acenaphthene

		PAH

		--

		--

		 



		SVOCs

		Acenaphthylene

		PAH

		--

		--

		 



		SVOCs

		Acetophenone

		NSV

		--

		--

		 



		SVOCs

		Anthracene

		PAH

		--

		--

		 



		SVOCs

		Atrazine

		11.9

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		SVOCs

		Benzaldehyde

		NSV

		--

		--

		 



		SVOCs

		Benzo(a)anthracene

		PAH

		--

		--

		 



		SVOCs

		Benzo(a)pyrene

		PAH

		--

		--

		 



		SVOCs

		Benzo(b)fluoranthene

		PAH

		--

		--

		 



		SVOCs

		Benzo(g,h,i)perylene

		PAH

		--

		--

		 



		SVOCs

		Benzo(k)fluoranthene

		PAH

		--

		--

		 



		SVOCs

		Benzoic acid

		NSV

		--

		--

		 



		SVOCs

		Benzyl alcohol

		NSV

		--

		--

		 



		SVOCs

		bis(2-Chloroethoxy)methane

		NSV

		--

		--

		 



		SVOCs

		bis(2-Chloroethyl)ether

		NSV

		--

		--

		 



		SVOCs

		bis(2-Ethylhexyl)phthalate

		30,000

		µg/kg

		CCME 2007

		Plant; IRC



		SVOCs

		Butylbenzylphthalate

		30,000

		µg/kg

		CCME 2007

		Plant; IRC



		SVOCs

		Caprolactam

		NSV

		--

		--

		 



		SVOCs

		Carbazole

		NSV

		--

		--

		 



		SVOCs

		Chrysene

		PAH

		--

		--

		 



		SVOCs

		Dibenz(a,h)anthracene

		PAH

		--

		--

		 



		SVOCs

		Dibenzofuran

		NSV

		--

		--

		 



		SVOCs

		Diethylphthalate

		26,800

		µg/kg

		Efroymson et al. 1997a

		EC50 (134,000); UF of 5



		SVOCs

		Dimethyl phthalate

		10,640

		µg/kg

		Efroymson et al. 1997b

		LC50 of 1,064,000; UF of 100



		SVOCs

		Di-n-butylphthalate

		40,000

		µg/kg

		Efroymson et al. 1997a

		LOEC (200,000); UF of 5



		SVOCs

		Di-n-octylphthalate

		30,000

		µg/kg

		CCME 2007

		Plant; IRC



		SVOCs

		Fluoranthene

		PAH

		--

		--

		 



		SVOCs

		Fluorene

		PAH

		--

		--

		 



		SVOCs

		Hexachlorobenzene

		1,000

		µg/kg

		Beyer 1990

		B value



		SVOCs

		Hexachlorobutadiene

		NSV

		--

		--

		 



		SVOCs

		Hexachlorocyclopentadiene

		2,000

		µg/kg

		Efroymson et al. 1997a

		LOEC (10,000); UF of 5



		SVOCs

		Hexachloroethane

		NSV

		--

		--

		 



		SVOCs

		Indeno(1,2,3-cd)pyrene

		PAH

		--

		--

		 



		SVOCs

		Isophorone

		NSV

		--

		--

		 



		SVOCs

		Naphthalene

		PAH

		--

		--

		 



		SVOCs

		Nitrobenzene

		2,260

		µg/kg

		Efroymson et al. 1997b

		LC50 of 226,000; UF of 100



		SVOCs

		n-Nitroso-di-n-propylamine

		NSV

		--

		--

		 



		SVOCs

		n-Nitrosodiphenylamine

		1,090

		µg/kg

		Efroymson et al. 1997b

		LC50 of 109,000; UF of 100



		SVOCs

		PAH (HMW)

		18,000

		µg/kg

		USEPA 2007f

		Eco-SSL - Invertebrate



		SVOCs

		PAH (LMW)

		29,000

		µg/kg

		USEPA 2007f

		Eco-SSL - Invertebrate



		SVOCs

		Pentachlorophenol

		5,000

		µg/kg

		USEPA 2007f

		Eco-SSL - Plant



		SVOCs

		Phenanthrene

		PAH

		--

		--

		 



		SVOCs

		Phenol

		1,880

		µg/kg

		Efroymson et al. 1997b

		LC50 of 188,000; UF of 100



		SVOCs

		Pyrene

		PAH

		--

		--

		 



		VOCs

		1,1,1-Trichloroethane

		1,025

		µg/kg

		MHSPE 2000

		Geomean of target/intervention



		VOCs

		1,1,2,2-Tetrachloroethane

		5,000

		µg/kg

		Beyer 1990; CCME 2007

		B value; IRC



		VOCs

		1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)

		NSV

		--

		--

		 



		VOCs

		1,1,2-Trichloroethane

		2,000

		µg/kg

		MHSPE 2000

		Geomean of target/intervention



		VOCs

		1,1-Dichloroethane

		548

		µg/kg

		MHSPE 2000

		Geomean of target/intervention



		VOCs

		1,1-Dichloroethene

		173

		µg/kg

		MHSPE 2000

		Geomean of target/intervention



		VOCs

		1,2,3-Trichlorobenzene

		1,150

		µg/kg

		Efroymson et al. 1997b

		LC50 of 115,000; UF of 100



		VOCs

		1,2,4-Trichlorobenzene

		1,270

		µg/kg

		Efroymson et al. 1997b

		LC50 of 127,000; UF of 100



		VOCs

		1,2-Dibromo-3-chloropropane

		NSV

		--

		--

		 



		VOCs

		1,2-Dibromoethane

		300

		µg/kg

		CCME 2007

		IRC



		VOCs

		1,2-Dichlorobenzene

		1,000

		µg/kg

		Beyer 1990; CCME 2007

		B value; IRC



		VOCs

		1,2-Dichloroethane

		2,190

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		VOCs

		1,2-Dichloropropane

		38,800

		µg/kg

		Efroymson et al. 1997b

		LC50 of 3,880,000; UF of 100



		VOCs

		1,3-Dichlorobenzene

		1,000

		µg/kg

		Beyer 1990; CCME 2007

		B value; IRC



		VOCs

		1,4-Dichlorobenzene

		1,280

		µg/kg

		Efroymson et al. 1997b

		LC50 of 128,000; UF of 100



		VOCs

		2-Butanone

		NSV

		--

		--

		 



		VOCs

		2-Hexanone

		NSV

		--

		--

		 



		VOCs

		4-Methyl-2-pentanone

		NSV

		--

		--

		 



		VOCs

		Acetone

		NSV

		--

		--

		 



		VOCs

		Benzene

		1,140

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		VOCs

		Bromochloromethane

		NSV

		--

		--

		 



		VOCs

		Bromodichloromethane

		NSV

		--

		--

		 



		VOCs

		Bromoform

		300

		µg/kg

		CCME 2007

		Plant; IRC



		VOCs

		Bromomethane

		NSV

		--

		--

		 



		VOCs

		Carbon disulfide

		NSV

		--

		--

		 



		VOCs

		Carbon tetrachloride

		3,400

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		VOCs

		Chlorobenzene

		2,400

		µg/kg

		Efroymson et al. 1997b

		LC50 of 240,000; UF of 100



		VOCs

		Chloroethane

		5,000

		µg/kg

		CCME 2007

		IRC



		VOCs

		Chloroform

		1,844

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		VOCs

		Chloromethane

		5,000

		µg/kg

		CCME 2007

		IRC



		VOCs

		cis-1,2-Dichloroethene

		447

		µg/kg

		MHSPE 2000

		Geomean of target/intervention



		VOCs

		cis-1,3-Dichloropropene

		5,000

		µg/kg

		Beyer 1990; CCME 2007

		B value; IRC



		VOCs

		Cyclohexane

		6,000

		µg/kg

		Beyer 1990

		B value



		VOCs

		Dibromochloromethane

		NSV

		--

		--

		 



		VOCs

		Dichlorodifluoromethane
(Freon-12)

		NSV

		--

		--

		 



		VOCs

		Ethylbenzene

		1,815

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		VOCs

		Isopropylbenzene

		NSV

		--

		--

		 



		VOCs

		m- and p-Xylene

		1,300

		µg/kg

		Total xylenes

		 



		VOCs

		Methyl acetate

		NSV

		--

		--

		 



		VOCs

		Methylcyclohexane

		NSV

		--

		--

		 



		VOCs

		Methylene chloride

		1,250

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		VOCs

		Methyl-tert-butyl ether (MTBE)

		NSV

		--

		--

		 



		VOCs

		o-Xylene

		1,300

		µg/kg

		Total xylenes

		 



		VOCs

		Styrene

		64,000

		µg/kg

		Efroymson et al. 1997a

		EC50 (320,000); UF of 5



		VOCs

		Tetrachloroethene

		179

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		VOCs

		Toluene

		40,000

		µg/kg

		Efroymson et al. 1997a

		EC50 (200,000); UF of 5



		VOCs

		trans-1,2-Dichloroethene

		447

		µg/kg

		MHSPE 2000

		Geomean of target/intervention



		VOCs

		trans-1,3-Dichloropropene

		5,000

		µg/kg

		Beyer 1990; CCME 2007

		B value; IRC



		VOCs

		Trichloroethene

		500

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		VOCs

		Trichlorofluoromethane(Freon-11)

		NSV

		--

		--

		 



		VOCs

		Vinyl chloride

		412

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		VOCs

		Xylene, total

		1,300

		µg/kg

		MHSPE 2000; 2001

		Geomean of target/SRC



		NSV - No Screening Value










		Table E2 



		Ecological Screening Values (ESVs) for Freshwater Sediment



		Analytical Group

		Chemical

		Type

		ESV

		Units

		TOC (%)

		Reference

		Comment



		Explosives

		1,3,5-Trinitrobenzene

		Freshwater

		2.40

		µg/kg

		1

		Talmage et al. 1999

		 



		Explosives

		1,3-Dinitrobenzene

		Freshwater

		6.70

		µg/kg

		1

		Talmage et al. 1999

		 



		Explosives

		2,4,6-Trinitrotoluene

		Freshwater

		92.0

		µg/kg

		1

		Talmage et al. 1999

		 



		Explosives

		2,4-Dinitrotoluene

		Freshwater

		41.6

		µg/kg

		1

		USEPA 2006b

		 



		Explosives

		2,6-Dinitrotoluene

		Freshwater

		NSV

		--

		

		--

		 



		Explosives

		2-Amino-4,6-dinitrotoluene

		Freshwater

		13.2

		µg/kg

		1

		NAVFAC 2007

		 



		Explosives

		2-Nitrotoluene

		Freshwater

		6,204

		µg/kg

		1

		NAVFAC 2007

		 



		Explosives

		3,5-Dinitroaniline

		Freshwater

		NSV

		--

		

		--

		 



		Explosives

		3-Nitrotoluene

		Freshwater

		1,922

		µg/kg

		1

		NAVFAC 2007

		 



		Explosives

		4-Amino-2,6-dinitrotoluene

		Freshwater

		23.2

		µg/kg

		1

		NAVFAC 2007

		 



		Explosives

		4-Nitrotoluene

		Freshwater

		4,062

		µg/kg

		1

		USEPA 2006b

		 



		Explosives

		HMX

		Freshwater

		4.74

		µg/kg

		1

		Talmage et al. 1999

		 



		Explosives

		Nitrobenzene

		Freshwater

		1,779

		µg/kg

		1

		NAVFAC 2007

		 



		Explosives

		Nitroglycerine

		Freshwater

		NSV

		--

		

		--

		 



		Explosives

		Nitroguanidine

		Freshwater

		NSV

		--

		

		--

		 



		Explosives

		PETN

		Freshwater

		NSV

		--

		

		--

		 



		Explosives

		RDX

		Freshwater

		12.7

		µg/kg

		1

		Talmage et al. 1999

		 



		Explosives

		Tetryl

		Freshwater

		NSV

		--

		

		--

		 



		Inorganics

		Aluminum

		Freshwater

		25,500

		mg/kg

		

		Buchman 2008

		ARCS TEL



		Inorganics

		Antimony

		Freshwater

		3.00

		mg/kg

		

		Buchman 2008

		UET



		Inorganics

		Arsenic

		Freshwater

		9.79

		mg/kg

		

		MacDonald et al. 2000a

		TEC



		Inorganics

		Barium

		Freshwater

		20.0

		mg/kg

		

		MacDonald et al. 2003

		TEC



		Inorganics

		Beryllium

		Freshwater

		NSV

		--

		

		--

		 



		Inorganics

		Cadmium

		Freshwater

		0.99

		mg/kg

		

		MacDonald et al. 2000a

		TEC



		Inorganics

		Calcium

		Freshwater

		NSV

		--

		

		--

		 



		Inorganics

		Chromium

		Freshwater

		43.4

		mg/kg

		

		MacDonald et al. 2000a

		TEC



		Inorganics

		Cobalt

		Freshwater

		50.0

		mg/kg

		

		Persuad et al. 1993

		OWDG



		Inorganics

		Copper

		Freshwater

		31.6

		mg/kg

		

		MacDonald et al. 2000a

		TEC



		Inorganics

		Cyanide

		Freshwater

		NSV

		--

		

		--

		 



		Inorganics

		Iron

		Freshwater

		20,000

		mg/kg

		

		Persuad et al. 1993

		LEL



		Inorganics

		Lead

		Freshwater

		35.8

		mg/kg

		

		MacDonald et al. 2000a

		TEC



		Inorganics

		Magnesium

		Freshwater

		NSV

		--

		

		--

		 



		Inorganics

		Manganese

		Freshwater

		460

		mg/kg

		

		Persuad et al. 1993

		LEL



		Inorganics

		Mercury

		Freshwater

		0.18

		mg/kg

		

		MacDonald et al. 2000a

		TEC



		Inorganics

		Nickel

		Freshwater

		22.7

		mg/kg

		

		MacDonald et al. 2000a

		TEC



		Inorganics

		Potassium

		Freshwater

		NSV

		--

		

		--

		 



		Inorganics

		Selenium

		Freshwater

		2.00

		mg/kg

		

		USEPA 2006b

		 



		Inorganics

		Silver

		Freshwater

		1.00

		mg/kg

		

		MacDonald et al. 2003

		TEC



		Inorganics

		Sodium

		Freshwater

		NSV

		--

		

		--

		 



		Inorganics

		Thallium

		Freshwater

		NSV

		--

		

		--

		 



		Inorganics

		Vanadium

		Freshwater

		NSV

		--

		

		--

		 



		Inorganics

		Zinc

		Freshwater

		121

		mg/kg

		

		MacDonald et al. 2000a

		TEC



		Pesticides

		4,4'-DDD

		Freshwater

		4.88

		µg/kg

		

		MacDonald et al. 2000a

		TEC



		Pesticides

		4,4'-DDE

		Freshwater

		3.16

		µg/kg

		

		MacDonald et al. 2000a

		TEC



		Pesticides

		4,4'-DDT

		Freshwater

		4.16

		µg/kg

		

		MacDonald et al. 2000a

		TEC



		Pesticides

		Aldrin

		Freshwater

		2.00

		µg/kg

		

		Persuad et al. 1993

		LEL



		Pesticides

		alpha-BHC

		Freshwater

		6.00

		µg/kg

		

		Persuad et al. 1993

		LEL



		Pesticides

		alpha-Chlordane

		Freshwater

		3.24

		µg/kg

		

		MacDonald et al. 2000a

		TEC



		Pesticides

		beta-BHC

		Freshwater

		5.00

		µg/kg

		

		Persuad et al. 1993

		LEL



		Pesticides

		delta-BHC

		Freshwater

		3.00

		µg/kg

		

		Persuad et al. 1993

		LEL



		Pesticides

		Dieldrin

		Freshwater

		1.90

		µg/kg

		

		MacDonald et al. 2000a

		TEC



		Pesticides

		Endosulfan I

		Freshwater

		2.90

		µg/kg

		1

		USEPA 1996

		 



		Pesticides

		Endosulfan II

		Freshwater

		14.0

		µg/kg

		1

		USEPA 1996

		 



		Pesticides

		Endosulfan sulfate

		Freshwater

		5.40

		µg/kg

		1

		USEPA 1996

		 



		Pesticides

		Endrin

		Freshwater

		2.22

		µg/kg

		

		MacDonald et al. 2000a

		TEC



		Pesticides

		Endrin aldehyde

		Freshwater

		2.22

		µg/kg

		

		Endrin

		 



		Pesticides

		Endrin ketone

		Freshwater

		2.22

		µg/kg

		

		Endrin

		 



		Pesticides

		gamma-BHC (Lindane)

		Freshwater

		2.37

		µg/kg

		

		MacDonald et al. 2000a

		TEC



		Pesticides

		gamma-Chlordane

		Freshwater

		3.24

		µg/kg

		

		MacDonald et al. 2000a

		TEC



		Pesticides

		Heptachlor

		Freshwater

		68.0

		µg/kg

		1

		Jones et al. 1997

		 



		Pesticides

		Heptachlor epoxide

		Freshwater

		2.47

		µg/kg

		

		MacDonald et al. 2000a

		TEC



		Pesticides

		Methoxychlor

		Freshwater

		19.0

		µg/kg

		1

		USEPA 1996

		 



		Pesticides

		Toxaphene

		Freshwater

		28.0

		µg/kg

		1

		USEPA 1996

		 



		PCBs

		Aroclor-1016

		Freshwater

		59.8

		µg/kg

		

		MacDonald et al. 2000b

		TEC



		PCBs

		Aroclor-1221

		Freshwater

		59.8

		µg/kg

		

		MacDonald et al. 2000b

		TEC



		PCBs

		Aroclor-1232

		Freshwater

		59.8

		µg/kg

		

		MacDonald et al. 2000b

		TEC



		PCBs

		Aroclor-1242

		Freshwater

		59.8

		µg/kg

		

		MacDonald et al. 2000b

		TEC



		PCBs

		Aroclor-1248

		Freshwater

		59.8

		µg/kg

		

		MacDonald et al. 2000b

		TEC



		PCBs

		Aroclor-1254

		Freshwater

		59.8

		µg/kg

		

		MacDonald et al. 2000b

		TEC



		PCBs

		Aroclor-1260

		Freshwater

		59.8

		µg/kg

		

		MacDonald et al. 2000b

		TEC



		SVOCs

		1,1-Biphenyl

		Freshwater

		1,100

		µg/kg

		1

		USEPA 1996

		 



		SVOCs

		1,2,4,5-Tetrachlorobenzene

		Freshwater

		1,093

		µg/kg

		1

		USEPA 2006b

		 



		SVOCs

		1,2,3-Trichlorobenzene

		Freshwater

		858

		µg/kg

		1

		USEPA 2006b

		 



		SVOCs

		1,2,4-Trichlorobenzene

		Freshwater

		9,200

		µg/kg

		1

		USEPA 1996

		 



		SVOCs

		1,2-Dichlorobenzene

		Freshwater

		340

		µg/kg

		1

		USEPA 1996

		 



		SVOCs

		1,3-Dichlorobenzene

		Freshwater

		1,700

		µg/kg

		1

		USEPA 1996

		 



		SVOCs

		1,4-Dichlorobenzene

		Freshwater

		350

		µg/kg

		1

		USEPA 1996

		 



		SVOCs

		2,2'-Oxybis(1-chloropropane)

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		2,3,4,6-Tetrachlorophenol

		Freshwater

		284

		µg/kg

		1

		USEPA 2006b

		 



		SVOCs

		2,4,5-Trichlorophenol

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		2,4,6-Trichlorophenol

		Freshwater

		213

		µg/kg

		1

		USEPA 2006b

		 



		SVOCs

		2,4-Dichlorophenol

		Freshwater

		117

		µg/kg

		1

		USEPA 2006b

		 



		SVOCs

		2,4-Dimethylphenol

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		2,4-Dinitrophenol

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		2,4-Dinitrotoluene

		Freshwater

		41.6

		µg/kg

		1

		USEPA 2006b

		 



		SVOCs

		2,6-Dinitrotoluene

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		2-Chloronaphthalene

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		2-Chlorophenol

		Freshwater

		31.2

		µg/kg

		1

		USEPA 2006b

		 



		SVOCs

		2-Methylnaphthalene

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		2-Methylphenol

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		2-Nitroaniline

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		2-Nitrophenol

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		3- and 4-Methylphenol

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		3,3'-Dichlorobenzidine

		Freshwater

		127

		µg/kg

		1

		USEPA 2006b

		 



		SVOCs

		3-Nitroaniline

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		4,6-Dinitro-2-methylphenol

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		4-Bromophenyl-phenylether

		Freshwater

		1,300

		µg/kg

		1

		USEPA 1996

		 



		SVOCs

		4-Chloro-3-methylphenol

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		4-Chloroaniline

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		4-Chlorophenyl-phenylether

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		4-Methylphenol

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		4-Nitroaniline

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		4-Nitrophenol

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		Acenaphthene

		Freshwater

		290

		µg/kg

		

		Buchman 2008

		UET



		SVOCs

		Acenaphthylene

		Freshwater

		160

		µg/kg

		

		Buchman 2008

		UET



		SVOCs

		Acetophenone

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		Anthracene

		Freshwater

		57.2

		µg/kg

		

		MacDonald et al. 2000a

		TEC



		SVOCs

		Atrazine

		Freshwater

		6.62

		µg/kg

		1

		USEPA 2006b

		 



		SVOCs

		Benzaldehyde

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		Benzo(a)anthracene

		Freshwater

		108

		µg/kg

		

		MacDonald et al. 2000a

		TEC



		SVOCs

		Benzo(a)pyrene

		Freshwater

		150

		µg/kg

		

		MacDonald et al. 2000a

		TEC



		SVOCs

		Benzo(b)fluoranthene

		Freshwater

		240

		µg/kg

		

		Benzo(k)fluoanthene value

		 



		SVOCs

		Benzo(g,h,i)perylene

		Freshwater

		170

		µg/kg

		

		Persuad et al. 1993

		LEL



		SVOCs

		Benzo(k)fluoranthene

		Freshwater

		240

		µg/kg

		

		Persuad et al. 1993

		LEL



		SVOCs

		Benzoic acid

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		Benzyl alcohol

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		bis(2-Chloroethoxy)methane

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		bis(2-Chloroethyl)ether

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		bis(2-Ethylhexyl)phthalate

		Freshwater

		750

		µg/kg

		

		Buchman 2008

		UET



		SVOCs

		Butylbenzylphthalate

		Freshwater

		11,000

		µg/kg

		1

		USEPA 1996

		 



		SVOCs

		Caprolactam

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		Carbazole

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		Chrysene

		Freshwater

		166

		µg/kg

		

		MacDonald et al. 2000a

		TEC



		SVOCs

		Dibenz(a,h)anthracene

		Freshwater

		33.0

		µg/kg

		

		MacDonald et al. 2000a

		TEC



		SVOCs

		Dibenzofuran

		Freshwater

		5,100

		µg/kg

		

		Buchman 2008

		UET



		SVOCs

		Diethylphthalate

		Freshwater

		630

		µg/kg

		

		MacDonald et al. 2003

		TEC



		SVOCs

		Dimethyl phthalate

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		Di-n-butylphthalate

		Freshwater

		110

		µg/kg

		

		Buchman 2008

		UET



		SVOCs

		Di-n-octylphthalate

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		Fluoranthene

		Freshwater

		423

		µg/kg

		

		MacDonald et al. 2000a

		TEC



		SVOCs

		Fluorene

		Freshwater

		77.4

		µg/kg

		

		MacDonald et al. 2000a

		TEC



		SVOCs

		Hexachlorobenzene

		Freshwater

		20.0

		µg/kg

		

		Persuad et al. 1993

		LEL



		SVOCs

		Hexachlorobutadiene

		Freshwater

		550

		µg/kg

		1

		MacDonald et al. 2003

		 



		SVOCs

		Hexachlorocyclopentadiene

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		Hexachloroethane

		Freshwater

		1,000

		µg/kg

		1

		USEPA 1996

		 



		SVOCs

		Indeno(1,2,3-cd)pyrene

		Freshwater

		200

		µg/kg

		

		Persuad et al. 1993

		LEL



		SVOCs

		Isophorone

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		Naphthalene

		Freshwater

		176

		µg/kg

		

		MacDonald et al. 2000a

		TEC



		SVOCs

		Nitrobenzene

		Freshwater

		1,779

		µg/kg

		1

		NAVFAC 2007

		 



		SVOCs

		n-Nitroso-di-n-propylamine

		Freshwater

		NSV

		--

		

		--

		 



		SVOCs

		n-Nitrosodiphenylamine

		Freshwater

		2,684

		µg/kg

		1

		USEPA 2006b

		 



		SVOCs

		PAH (total)

		Freshwater

		3,553

		µg/kg

		

		Jones et al. 1997

		ARCS TEC



		SVOCs

		PAH (HMW)

		Freshwater

		2,900

		µg/kg

		

		Jones et al. 1997

		ARCS TEC



		SVOCs

		PAH (LMW)

		Freshwater

		786

		µg/kg

		

		Jones et al. 1997

		ARCS TEC



		SVOCs

		Pentachlorophenol

		Freshwater

		504

		µg/kg

		1

		USEPA 2006b

		 



		SVOCs

		Phenanthrene

		Freshwater

		204

		µg/kg

		

		MacDonald et al. 2000a

		TEC



		SVOCs

		Phenol

		Freshwater

		48.0

		µg/kg

		

		Buchman 2008

		UET



		SVOCs

		Pyrene

		Freshwater

		195

		µg/kg

		

		MacDonald et al. 2000a

		TEC



		VOCs

		1,1,1-Trichloroethane

		Freshwater

		170

		µg/kg

		1

		USEPA 1996

		 



		VOCs

		1,1,2,2-Tetrachloroethane

		Freshwater

		940

		µg/kg

		1

		USEPA 1996

		 



		VOCs

		1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		1,1,2-Trichloroethane

		Freshwater

		1,200

		µg/kg

		1

		Jones et al. 1997

		 



		VOCs

		1,1-Dichloroethane

		Freshwater

		27.0

		µg/kg

		1

		Jones et al. 1997

		 



		VOCs

		1,1-Dichloroethene

		Freshwater

		31.0

		µg/kg

		1

		Jones et al. 1997

		 



		VOCs

		1,2,3-Trichlorobenzene

		Freshwater

		858

		µg/kg

		1

		USEPA 2006b

		 



		VOCs

		1,2,4-Trichlorobenzene

		Freshwater

		9,200

		µg/kg

		1

		USEPA 1996

		 



		VOCs

		1,2-Dibromo-3-chloropropane

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		1,2-Dibromoethane

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		1,2-Dichlorobenzene

		Freshwater

		340

		µg/kg

		1

		USEPA 1996

		 



		VOCs

		1,2-Dichloroethane

		Freshwater

		250

		µg/kg

		1

		Jones et al. 1997

		 



		VOCs

		1,2-Dichloropropane

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		1,3-Dichlorobenzene

		Freshwater

		1,700

		µg/kg

		1

		USEPA 1996

		 



		VOCs

		1,4-Dichlorobenzene

		Freshwater

		350

		µg/kg

		1

		USEPA 1996

		 



		VOCs

		2-Butanone

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		2-Hexanone

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		4-Methyl-2-pentanone

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		Acetone

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		Benzene

		Freshwater

		57.0

		µg/kg

		1

		USEPA 1996

		 



		VOCs

		Bromochloromethane

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		Bromodichloromethane

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		Bromoform

		Freshwater

		650

		µg/kg

		1

		USEPA 1996

		 



		VOCs

		Bromomethane

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		Carbon disulfide

		Freshwater

		0.85

		µg/kg

		1

		Jones et al. 1997

		 



		VOCs

		Carbon tetrachloride

		Freshwater

		1,200

		µg/kg

		1

		USEPA 1996

		 



		VOCs

		Chlorobenzene

		Freshwater

		820

		µg/kg

		1

		USEPA 1996

		 



		VOCs

		Chloroethane

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		Chloroform

		Freshwater

		22.0

		µg/kg

		1

		Jones et al. 1997

		 



		VOCs

		Chloromethane

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		cis-1,2-Dichloroethene

		Freshwater

		400

		µg/kg

		1

		Jones et al. 1997

		 



		VOCs

		cis-1,3-Dichloropropene

		Freshwater

		0.051

		µg/kg

		1

		Jones et al. 1997

		 



		VOCs

		Cyclohexane

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		Dibromochloromethane

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		Dichlorodifluoromethane(Freon-12)

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		Ethylbenzene

		Freshwater

		3,600

		µg/kg

		1

		USEPA 1996

		 



		VOCs

		Isopropylbenzene (Cumene)

		Freshwater

		86.0

		µg/kg

		1

		USEPA 2006b

		 



		VOCs

		m- and p-Xylene

		Freshwater

		160

		µg/kg

		1

		Jones et al. 1997

		Total xylenes



		VOCs

		Methyl acetate

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		Methylcyclohexane

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		Methylene chloride

		Freshwater

		370

		µg/kg

		1

		Jones et al. 1997

		 



		VOCs

		Methyl-tert-butyl ether (MTBE)

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		o-Xylene

		Freshwater

		160

		µg/kg

		1

		Jones et al. 1997

		Total xylenes



		VOCs

		Styrene

		Freshwater

		559

		µg/kg

		1

		USEPA 2006b

		 



		VOCs

		Tetrachloroethene

		Freshwater

		530

		µg/kg

		1

		USEPA 1996

		 



		VOCs

		Toluene

		Freshwater

		670

		µg/kg

		1

		USEPA 1996

		 



		VOCs

		trans-1,2-Dichloroethene

		Freshwater

		400

		µg/kg

		1

		Jones et al. 1997

		 



		VOCs

		trans-1,3-Dichloropropene

		Freshwater

		0.051

		µg/kg

		1

		Jones et al. 1997

		 



		VOCs

		Trichloroethene

		Freshwater

		1,600

		µg/kg

		1

		USEPA 1996

		 



		VOCs

		Trichlorofluoromethane(Freon-11)

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		Vinyl chloride

		Freshwater

		NSV

		--

		

		--

		 



		VOCs

		Xylene, total

		Freshwater

		160

		µg/kg

		1

		Jones et al. 1997

		 



		NSV - No Screening Value










		Table E3 



		Ecological Screening Values (ESVs) for Freshwater



		Analytical Group

		Chemical

		Type

		ESV

		Units

		Hardness (mg/L)

		pH

		Reference

		Comments



		Explosives

		1,3,5-Trinitrobenzene

		Freshwater

		11.0

		µg/L

		

		

		Talmage et al. 1999

		SCV



		Explosives

		1,3-Dinitrobenzene

		Freshwater

		17.0

		µg/L

		

		

		Talmage et al. 1999

		SCV



		Explosives

		2,4,6-Trinitrotoluene

		Freshwater

		93.0

		µg/L

		

		

		Talmage et al. 1999

		SCV



		Explosives

		2,4-Dinitrotoluene

		Freshwater

		44.0

		µg/L

		

		

		USEPA 2006b

		SCV



		Explosives

		2,6-Dinitrotoluene

		Freshwater

		81.0

		µg/L

		

		

		USEPA 2006b

		SCV



		Explosives

		2-Amino-4,6-dinitrotoluene

		Freshwater

		19.0

		µg/L

		

		

		Talmage et al. 1999

		SCV



		Explosives

		2-Nitrotoluene

		Freshwater

		3,400

		µg/L

		

		

		NAVFAC 2007

		 



		Explosives

		3,5-Dinitroaniline

		Freshwater

		59.0

		µg/L

		

		

		Talmage et al. 1999

		SCV



		Explosives

		3-Nitrotoluene

		Freshwater

		750

		µg/L

		

		

		USEPA 2006b

		 



		Explosives

		4-Amino-2,6-dinitrotoluene

		Freshwater

		19.0

		µg/L

		

		

		2-Amino-4,6-dinitrotoluene

		 



		Explosives

		4-Nitrotoluene

		Freshwater

		1,900

		µg/L

		

		

		USEPA 2006b

		 



		Explosives

		HMX

		Freshwater

		330

		µg/L

		

		

		Talmage et al. 1999

		SCV



		Explosives

		Nitrobenzene

		Freshwater

		270

		µg/L

		

		

		USEPA 2001

		Acute/10



		Explosives

		Nitroglycerine

		Freshwater

		138

		µg/L

		

		

		USEPA 2006b

		 



		Explosives

		Nitroguanidine

		Freshwater

		220

		µg/L

		

		

		NAVFAC 2007

		NOEC



		Explosives

		PETN

		Freshwater

		85,000

		µg/L

		

		

		USEPA 2006b

		 



		Explosives

		RDX

		Freshwater

		186

		µg/L

		

		

		Talmage et al. 1999

		SCV



		Explosives

		Tetryl

		Freshwater

		NSV

		--

		

		

		--

		 



		Filtered Metals

		Aluminum

		Freshwater

		87.0

		µg/L

		

		

		USEPA 2009

		AWQC



		Filtered Metals

		Antimony

		Freshwater

		30.0

		µg/L

		

		

		Suter and Tsao 1996

		FCV



		Filtered Metals

		Arsenic

		Freshwater

		150

		µg/L

		

		

		USEPA 2009

		AWQC



		Filtered Metals

		Barium

		Freshwater

		4.00

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Filtered Metals

		Beryllium

		Freshwater

		0.66

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Filtered Metals

		Cadmium

		Freshwater

		0.25

		µg/L

		100

		

		USEPA 2009

		AWQC



		Filtered Metals

		Calcium

		Freshwater

		NSV

		--

		

		

		--

		 



		Filtered Metals

		Chromium

		Freshwater

		11.0

		µg/L

		

		

		USEPA 2009

		AWQC



		Filtered Metals

		Cobalt

		Freshwater

		23.0

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Filtered Metals

		Copper

		Freshwater

		8.96

		µg/L

		100

		

		USEPA 2006c

		AWQC



		Filtered Metals

		Iron

		Freshwater

		1,000

		µg/L

		

		

		USEPA 2009

		AWQC



		Filtered Metals

		Lead

		Freshwater

		2.52

		µg/L

		100

		

		USEPA 2009

		AWQC



		Filtered Metals

		Magnesium

		Freshwater

		NSV

		--

		

		

		--

		 



		Filtered Metals

		Manganese

		Freshwater

		120

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Filtered Metals

		Mercury

		Freshwater

		0.77

		µg/L

		

		

		USEPA 2009

		AWQC



		Filtered Metals

		Nickel

		Freshwater

		52.0

		µg/L

		100

		

		USEPA 2009

		AWQC



		Filtered Metals

		Potassium

		Freshwater

		NSV

		--

		

		

		--

		 



		Filtered Metals

		Selenium

		Freshwater

		4.61

		µg/L

		

		

		USEPA 2009

		AWQC



		Filtered Metals

		Silver

		Freshwater

		0.36

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Filtered Metals

		Sodium

		Freshwater

		NSV

		--

		

		

		--

		 



		Filtered Metals

		Thallium

		Freshwater

		12.0

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Filtered Metals

		Vanadium

		Freshwater

		20.0

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Filtered Metals

		Zinc

		Freshwater

		118

		µg/L

		100

		

		USEPA 2009

		AWQC



		Inorganics

		Aluminum

		Freshwater

		87.0

		µg/L

		

		

		USEPA 2009

		AWQC



		Inorganics

		Antimony

		Freshwater

		30.0

		µg/L

		

		

		Suter and Tsao 1996

		FCV



		Inorganics

		Arsenic

		Freshwater

		150

		µg/L

		

		

		USEPA 2009

		AWQC



		Inorganics

		Barium

		Freshwater

		4.00

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Inorganics

		Beryllium

		Freshwater

		0.66

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Inorganics

		Cadmium

		Freshwater

		0.27

		µg/L

		100

		

		USEPA 2009

		AWQC



		Inorganics

		Calcium

		Freshwater

		NSV

		--

		

		

		--

		 



		Inorganics

		Chromium

		Freshwater

		11.4

		µg/L

		

		

		USEPA 2009

		AWQC



		Inorganics

		Cobalt

		Freshwater

		23.0

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Inorganics

		Copper

		Freshwater

		9.33

		µg/L

		100

		

		USEPA 2006c

		AWQC



		Inorganics

		Cyanide

		Freshwater

		5.20

		µg/L

		

		

		USEPA 2009

		AWQC



		Inorganics

		Iron

		Freshwater

		1,000

		µg/L

		

		

		USEPA 2009

		AWQC



		Inorganics

		Lead

		Freshwater

		3.18

		µg/L

		100

		

		USEPA 2009

		AWQC



		Inorganics

		Magnesium

		Freshwater

		NSV

		--

		

		

		--

		 



		Inorganics

		Manganese

		Freshwater

		120

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Inorganics

		Mercury

		Freshwater

		0.91

		µg/L

		

		

		USEPA 2009

		AWQC



		Inorganics

		Nickel

		Freshwater

		52.2

		µg/L

		100

		

		USEPA 2009

		AWQC



		Inorganics

		Potassium

		Freshwater

		NSV

		--

		

		

		--

		 



		Inorganics

		Selenium

		Freshwater

		5.00

		µg/L

		

		

		USEPA 2009

		AWQC



		Inorganics

		Silver

		Freshwater

		0.36

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Inorganics

		Sodium

		Freshwater

		NSV

		--

		

		

		--

		 



		Inorganics

		Thallium

		Freshwater

		12.0

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Inorganics

		Vanadium

		Freshwater

		20.0

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Inorganics

		Zinc

		Freshwater

		120

		µg/L

		100

		

		USEPA 2009

		AWQC



		Pesticides

		4,4'-DDD

		Freshwater

		0.011

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Pesticides

		4,4'-DDE

		Freshwater

		0.013

		µg/L

		

		

		DDT value

		 



		Pesticides

		4,4'-DDT

		Freshwater

		0.013

		µg/L

		

		

		USEPA 1996

		SCV



		Pesticides

		Aldrin

		Freshwater

		0.30

		µg/L

		

		

		USEPA 2001

		Acute AWQC / 10



		Pesticides

		alpha-BHC

		Freshwater

		2.20

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Pesticides

		alpha-Chlordane

		Freshwater

		0.17

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Pesticides

		beta-BHC

		Freshwater

		2.20

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Pesticides

		delta-BHC

		Freshwater

		2.20

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Pesticides

		Dieldrin

		Freshwater

		0.056

		µg/L

		

		

		USEPA 2009

		AWQC - FCV



		Pesticides

		Endosulfan I

		Freshwater

		0.056

		µg/L

		

		

		USEPA 2009

		AWQC



		Pesticides

		Endosulfan II

		Freshwater

		0.056

		µg/L

		

		

		USEPA 2009

		AWQC



		Pesticides

		Endosulfan sulfate

		Freshwater

		0.056

		µg/L

		

		

		Endosulfan value

		 



		Pesticides

		Endrin

		Freshwater

		0.036

		µg/L

		

		

		USEPA 2009

		AWQC - FCV



		Pesticides

		Endrin aldehyde

		Freshwater

		0.15

		µg/L

		

		

		Buchman 2008

		 



		Pesticides

		Endrin ketone

		Freshwater

		0.15

		µg/L

		

		

		Endrin aldehyde value

		 



		Pesticides

		gamma-BHC (Lindane)

		Freshwater

		0.08

		µg/L

		

		

		USEPA 1996

		FCV



		Pesticides

		gamma-Chlordane

		Freshwater

		0.17

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		Pesticides

		Heptachlor

		Freshwater

		0.0069

		µg/L

		

		

		USEPA 1996

		SCV



		Pesticides

		Heptachlor epoxide

		Freshwater

		0.0069

		µg/L

		

		

		Heptachlor value

		 



		Pesticides

		Methoxychlor

		Freshwater

		0.03

		µg/L

		

		

		USEPA 2009

		AWQC



		Pesticides

		Toxaphene

		Freshwater

		0.011

		µg/L

		

		

		USEPA 1996

		SCV



		PCBs

		Aroclor-1016

		Freshwater

		0.14

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		PCBs

		Aroclor-1221

		Freshwater

		0.28

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		PCBs

		Aroclor-1232

		Freshwater

		0.58

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		PCBs

		Aroclor-1242

		Freshwater

		0.053

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		PCBs

		Aroclor-1248

		Freshwater

		0.081

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		PCBs

		Aroclor-1254

		Freshwater

		0.033

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		PCBs

		Aroclor-1260

		Freshwater

		0.14

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		SVOCs

		1,1-Biphenyl

		Freshwater

		14.0

		µg/L

		

		

		USEPA 1996

		SCV



		SVOCs

		1,2,4,5-Tetrachlorobenzene

		Freshwater

		3.00

		µg/L

		

		

		USEPA 2003c

		Tier II SCV



		SVOCs

		1,2,3-Trichlorobenzene

		Freshwater

		8.00

		µg/L

		

		

		USEPA 2006b

		 



		SVOCs

		1,2,4-Trichlorobenzene

		Freshwater

		110

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		SVOCs

		1,2-Dichlorobenzene

		Freshwater

		14.0

		µg/L

		

		

		USEPA 1996

		SCV



		SVOCs

		1,3-Dichlorobenzene

		Freshwater

		71.0

		µg/L

		

		

		USEPA 1996

		SCV



		SVOCs

		1,4-Dichlorobenzene

		Freshwater

		15.0

		µg/L

		

		

		USEPA 1996

		SCV



		SVOCs

		2,2'-Oxybis(1-chloropropane)

		Freshwater

		NSV

		--

		

		

		--

		 



		SVOCs

		2,3,4,6-Tetrachlorophenol

		Freshwater

		1.20

		µg/L

		

		

		USEPA 2003c

		Tier II SCV



		SVOCs

		2,4,5-Trichlorophenol

		Freshwater

		63.0

		µg/L

		

		

		Buchman 2008

		 



		SVOCs

		2,4,6-Trichlorophenol

		Freshwater

		4.90

		µg/L

		

		

		Buchman 2008

		 



		SVOCs

		2,4-Dichlorophenol

		Freshwater

		11.0

		µg/L

		

		

		USEPA 2006b

		SCV



		SVOCs

		2,4-Dimethylphenol

		Freshwater

		100

		µg/L

		

		

		Buchman 2008

		 



		SVOCs

		2,4-Dinitrophenol

		Freshwater

		19.0

		µg/L

		

		

		Buchman 2008

		 



		SVOCs

		2,4-Dinitrotoluene

		Freshwater

		44.0

		µg/L

		

		

		USEPA 2006b

		SCV



		SVOCs

		2,6-Dinitrotoluene

		Freshwater

		81.0

		µg/L

		

		

		USEPA 2006b

		SCV



		SVOCs

		2-Chloronaphthalene

		Freshwater

		0.40

		µg/L

		

		

		Buchman 2008

		 



		SVOCs

		2-Chlorophenol

		Freshwater

		24.0

		µg/L

		

		

		USEPA 2006b

		FCV



		SVOCs

		2-Methylnaphthalene

		Freshwater

		330

		µg/L

		

		

		Buchman 2008

		 



		SVOCs

		2-Methylphenol

		Freshwater

		13.0

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		SVOCs

		2-Nitroaniline

		Freshwater

		NSV

		--

		

		

		--

		 



		SVOCs

		2-Nitrophenol

		Freshwater

		1,920

		µg/L

		

		

		USEPA 2006b

		 



		SVOCs

		3- and 4-Methylphenol

		Freshwater

		543

		µg/L

		

		

		USEPA 2006b

		4-Methylphenol



		SVOCs

		3,3'-Dichlorobenzidine

		Freshwater

		4.50

		µg/L

		

		

		USEPA 2006b

		FCV



		SVOCs

		3-Nitroaniline

		Freshwater

		NSV

		--

		

		

		--

		 



		SVOCs

		4,6-Dinitro-2-methylphenol

		Freshwater

		2.30

		µg/L

		

		

		USEPA 2001

		 



		SVOCs

		4-Bromophenyl-phenylether

		Freshwater

		1.50

		µg/L

		

		

		USEPA 1996

		SCV



		SVOCs

		4-Chloro-3-methylphenol

		Freshwater

		0.30

		µg/L

		

		

		USEPA 2001

		 



		SVOCs

		4-Chloroaniline

		Freshwater

		232

		µg/L

		

		

		USEPA 2006b

		 



		SVOCs

		4-Chlorophenyl-phenylether

		Freshwater

		NSV

		--

		

		

		--

		 



		SVOCs

		4-Methylphenol

		Freshwater

		543

		µg/L

		

		

		USEPA 2006b

		 



		SVOCs

		4-Nitroaniline

		Freshwater

		NSV

		--

		

		

		--

		 



		SVOCs

		4-Nitrophenol

		Freshwater

		300

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		SVOCs

		Acenaphthene

		Freshwater

		23.0

		µg/L

		

		

		USEPA 1996

		FCV



		SVOCs

		Acenaphthylene

		Freshwater

		4,840

		µg/L

		

		

		Buchman 2008

		 



		SVOCs

		Acetophenone

		Freshwater

		NSV

		--

		

		

		--

		 



		SVOCs

		Anthracene

		Freshwater

		0.73

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		SVOCs

		Atrazine

		Freshwater

		1.80

		µg/L

		

		

		USEPA 2006b

		 



		SVOCs

		Benzaldehyde

		Freshwater

		NSV

		--

		

		

		--

		 



		SVOCs

		Benzo(a)anthracene

		Freshwater

		0.027

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		SVOCs

		Benzo(a)pyrene

		Freshwater

		0.014

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		SVOCs

		Benzo(b)fluoranthene

		Freshwater

		9.07

		µg/L

		

		

		Buchman 2008

		 



		SVOCs

		Benzo(g,h,i)perylene

		Freshwater

		7.64

		µg/L

		

		

		Buchman 2008

		 



		SVOCs

		Benzo(k)fluoranthene

		Freshwater

		9.07

		µg/L

		

		

		Benzo(b)fluoranthene value

		 



		SVOCs

		Benzoic acid

		Freshwater

		42.0

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		SVOCs

		Benzyl alcohol

		Freshwater

		8.60

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		SVOCs

		bis(2-Chloroethoxy)methane

		Freshwater

		NSV

		--

		

		

		--

		 



		SVOCs

		bis(2-Chloroethyl)ether

		Freshwater

		1,900

		µg/L

		

		

		Buchman 2008

		 



		SVOCs

		bis(2-Ethylhexyl)phthalate

		Freshwater

		32.0

		µg/L

		

		

		USEPA 1996

		SCV



		SVOCs

		Butylbenzylphthalate

		Freshwater

		19.0

		µg/L

		

		

		USEPA 1996

		SCV



		SVOCs

		Caprolactam

		Freshwater

		NSV

		--

		

		

		--

		 



		SVOCs

		Carbazole

		Freshwater

		NSV

		--

		

		

		--

		 



		SVOCs

		Chrysene

		Freshwater

		NSV

		--

		

		

		--

		 



		SVOCs

		Dibenz(a,h)anthracene

		Freshwater

		NSV

		--

		

		

		--

		 



		SVOCs

		Dibenzofuran

		Freshwater

		3.70

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		SVOCs

		Diethylphthalate

		Freshwater

		270

		µg/L

		

		

		USEPA 2008

		SCV



		SVOCs

		Dimethyl phthalate

		Freshwater

		330

		µg/L

		

		

		USEPA 2001

		 



		SVOCs

		Di-n-butylphthalate

		Freshwater

		35.0

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		SVOCs

		Di-n-octylphthalate

		Freshwater

		22.0

		µg/L

		

		

		USEPA 2006b

		 



		SVOCs

		Fluoranthene

		Freshwater

		8.10

		µg/L

		

		

		USEPA 1996

		FCV



		SVOCs

		Fluorene

		Freshwater

		3.90

		µg/L

		

		

		USEPA 1996

		SCV



		SVOCs

		Hexachlorobenzene

		Freshwater

		3.68

		µg/L

		

		

		Buchman 2008

		Proposed AWQC



		SVOCs

		Hexachlorobutadiene

		Freshwater

		1.30

		µg/L

		

		

		USEPA 2006b

		 



		SVOCs

		Hexachlorocyclopentadiene

		Freshwater

		1.04

		µg/L

		

		

		Buchman 2008

		LOEL/5



		SVOCs

		Hexachloroethane

		Freshwater

		12.0

		µg/L

		

		

		USEPA 1996

		SCV



		SVOCs

		Indeno(1,2,3-cd)pyrene

		Freshwater

		4.31

		µg/L

		

		

		Buchman 2008

		 



		SVOCs

		Isophorone

		Freshwater

		1,170

		µg/L

		

		

		USEPA 2001

		 



		SVOCs

		Naphthalene

		Freshwater

		12.0

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		SVOCs

		Nitrobenzene

		Freshwater

		270

		µg/L

		

		

		USEPA 2001

		Acute/10



		SVOCs

		n-Nitroso-di-n-propylamine

		Freshwater

		NSV

		--

		

		

		--

		 



		SVOCs

		n-Nitrosodiphenylamine

		Freshwater

		210

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		SVOCs

		Pentachlorophenol

		Freshwater

		15.0

		µg/L

		

		7.8

		USEPA 2009

		AWQC



		SVOCs

		Phenanthrene

		Freshwater

		6.30

		µg/L

		

		

		USEPA 1996

		FCV



		SVOCs

		Phenol

		Freshwater

		110

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		SVOCs

		Pyrene

		Freshwater

		0.025

		µg/L

		

		

		USEPA 2006b

		 



		VOCs

		1,1,1-Trichloroethane

		Freshwater

		11.0

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		1,1,2,2-Tetrachloroethane

		Freshwater

		610

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)

		Freshwater

		NSV

		--

		

		

		--

		 



		VOCs

		1,1,2-Trichloroethane

		Freshwater

		1,200

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		1,1-Dichloroethane

		Freshwater

		47.0

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		1,1-Dichloroethene

		Freshwater

		25.0

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		1,2,3-Trichlorobenzene

		Freshwater

		8.00

		µg/L

		

		

		USEPA 2006b

		 



		VOCs

		1,2,4-Trichlorobenzene

		Freshwater

		110

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		1,2-Dibromo-3-chloropropane

		Freshwater

		NSV

		--

		

		

		--

		 



		VOCs

		1,2-Dibromoethane

		Freshwater

		NSV

		--

		

		

		--

		 



		VOCs

		1,2-Dichlorobenzene

		Freshwater

		14.0

		µg/L

		

		

		USEPA 1996

		SCV



		VOCs

		1,2-Dichloroethane

		Freshwater

		910

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		1,2-Dichloropropane

		Freshwater

		525

		µg/L

		

		

		USEPA 2001

		 



		VOCs

		1,3-Dichlorobenzene

		Freshwater

		71.0

		µg/L

		

		

		USEPA 1996

		SCV



		VOCs

		1,4-Dichlorobenzene

		Freshwater

		15.0

		µg/L

		

		

		USEPA 1996

		SCV



		VOCs

		2-Butanone

		Freshwater

		14,000

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		2-Hexanone

		Freshwater

		99.0

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		4-Methyl-2-pentanone

		Freshwater

		170

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		Acetone

		Freshwater

		1,500

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		Benzene

		Freshwater

		130

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		Bromochloromethane

		Freshwater

		NSV

		--

		

		

		--

		 



		VOCs

		Bromodichloromethane

		Freshwater

		NSV

		--

		

		

		--

		 



		VOCs

		Bromoform

		Freshwater

		320

		µg/L

		

		

		USEPA 1996

		SCV



		VOCs

		Bromomethane

		Freshwater

		110

		µg/L

		

		

		USEPA 2001

		 



		VOCs

		Carbon disulfide

		Freshwater

		0.92

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		Carbon tetrachloride

		Freshwater

		240

		µg/L

		

		

		USEPA 1996

		SCV



		VOCs

		Chlorobenzene

		Freshwater

		64.0

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		Chloroethane

		Freshwater

		NSV

		--

		

		

		--

		 



		VOCs

		Chloroform

		Freshwater

		28.0

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		Chloromethane

		Freshwater

		5,500

		µg/L

		

		

		USEPA 2001

		 



		VOCs

		cis-1,2-Dichloroethene

		Freshwater

		590

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		cis-1,3-Dichloropropene

		Freshwater

		24.4

		µg/L

		

		

		USEPA 2001

		 



		VOCs

		Cyclohexane

		Freshwater

		NSV

		--

		

		

		--

		 



		VOCs

		Dibromochloromethane

		Freshwater

		NSV

		--

		

		

		--

		 



		VOCs

		Dichlorodifluoromethane
(Freon-12)

		Freshwater

		NSV

		--

		

		

		--

		 



		VOCs

		Ethylbenzene

		Freshwater

		290

		µg/L

		

		

		USEPA 1996

		SCV



		VOCs

		Isopropylbenzene (Cumene)

		Freshwater

		2.60

		µg/L

		

		

		USEPA 2006b

		 



		VOCs

		m- and p-Xylene

		Freshwater

		13.0

		µg/L

		

		

		Suter and Tsao 1996

		Total xylenes



		VOCs

		Methyl acetate

		Freshwater

		NSV

		--

		

		

		--

		 



		VOCs

		Methylcyclohexane

		Freshwater

		NSV

		--

		

		

		--

		 



		VOCs

		Methylene chloride

		Freshwater

		2,200

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		Methyl-tert-butyl ether (MTBE)

		Freshwater

		11,070

		µg/L

		

		

		USEPA 2006b

		 



		VOCs

		o-Xylene

		Freshwater

		13.0

		µg/L

		

		

		Suter and Tsao 1996

		Total xylenes



		VOCs

		Styrene

		Freshwater

		72.0

		µg/L

		

		

		USEPA 2006b

		 



		VOCs

		Tetrachloroethene

		Freshwater

		98.0

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		Toluene

		Freshwater

		9.80

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		trans-1,2-Dichloroethene

		Freshwater

		590

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		trans-1,3-Dichloropropene

		Freshwater

		24.4

		µg/L

		

		

		USEPA 2001

		 



		VOCs

		Trichloroethene

		Freshwater

		47.0

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		VOCs

		Trichlorofluoromethane
(Freon-11)

		Freshwater

		NSV

		--

		

		

		--

		 



		VOCs

		Vinyl chloride

		Freshwater

		930

		µg/L

		

		

		USEPA 2006b

		FCV



		VOCs

		Xylene, total

		Freshwater

		13.0

		µg/L

		

		

		Suter and Tsao 1996

		SCV



		NSV - No Screening Value
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Site 11


Site 5


 


Sanda Ave


2nd St
A St


Antrim
 Rd


AOC 6
Ammonia Settling Pits


AOC 6
TNT Graining House Sump


and Catch Box Ruins


11SD30
Aroclor 1260
15,000 µg/kg 00-POND-SD10


Aroclor 1260
4,700 µg/kg


11SD29
Aroclor 1260
540 µg/kg


11SD23
Aroclor 1260
300 µg/kg


11SD28
Aroclor 1260
180 µg/kg


00-POND-SD11
Aroclor 1260
990 µg/kg


00-POND-SD12
Aroclor 1260
670 µg/kg


11SD27
Aroclor 1260
320 µg/kg


11SD22
Aroclor 1260
330 µg/kg


11SD21
Aroclor 1260
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Figure 3
Penniman Lake Detections and Step 2 Proposed Sample Locations


Cheatham Annex
Williamsburg, Virginia


/
0 150 300


Feet


Legend
!( Sediment Sample Location (July/August 2011)


!( Surface Soil Sample Location (July/August 2011)


#* 2008 AOC 6 SI Sediment and Surface Water Sample


#* 2002 Remedial Investigation (RI) Sediment Sample


#* 2000 Pond Study Sediment Sample


#* 1999 Weston SI Sediment and/of Surface Water Sample


"S Stormwater Drop Inlets


$+ Outfall Location


!( Approximate Location of Proposed Surface Soil Sample – Pole Mounted Transformer (PCB 1260)


!( Proposed Surface and Subsurface Sediment Locations


#*


Proposed Surface and Subsurface Soil Locations - Drainages


#*


Proposed Surface and Subsurface Soil Locations - Former Transformer (PCB 1260)


#*


Proposed Surface and Subsurface Soil Locations - Potential Sprayed Areas


#*


Proposed Surface and Subsurface Soil Locations - Upgradient to Drainage Ditches


")!( Proposed Co-located Surface Water/Sediment Locations


Elevation Contours (ft amsl)


Overflow pipe


Grassy Stormwater Drainage Channels


Intermittent Creek


Underground Stormwater Pipe


Areas Identified for Further Investigation


Shoreline


SS01*
5600 ug/kg


SS02
23000 ug/kg


SS03
590 ug/kg


SS04
17000 ug/kg


SS05
4400 ug/kg


SS06
2000 ug/kg


SS07
73 ug/kg


SS08
94 ug/kg


SS09
63000 ug/kg


SS10*
17000 ug/kg


SS11
38000 ug/kg


SS12
1000 ug/kg


SS13
560 ug/kg


SS14
340 ug/kg


SS15
290 ug/kg


SS16
18 ND


SS17
140 ug/kg


SS18
17 ND


SS19
450 ug/kg


SS21
49 ug/kg


SS22
150 ug/kg


SS23
30 ug/kg


SS24
22 ug/kg


SS25
390 ug/kg


SS26
30 ug/kg


SD18
4100 ug/kg


SD19
2600 ug/kg


SD20*
15 ug/kg


SD21
45 ug/kg


SD22
16000 ug/kg


SD23
6200 ug/kg


SD24
930 ug/kg


SD25
18 ND


SD26
35 ug/kg


SD27
150 ug/kg


SD28*
590 ug/kg


SD29
950 ug/kg


SD30
1100 ug/kg


SD31
180 ug/kg


SD32
210 ug/kg


SD33*
1000 ug/kg


SD34
760 ug/kg


SD35
390 ug/kg


SD36
110 ug/kg


SD37
380 ug/kg


SD38*
91 ug/kg


SD39
220 ug/kg


SD40
95 ug/kg


SD41
430 ug/kg


SD42
230 ug/kg


SD43
110 ug/kg


SD44
410 ug/kg


SD45
130 ug/kg


SD46
390 ug/kg


SD47
200 ug/kg


SD48
23 ug/kg


SD49
270 ug/kg


SD50*
540 ug/kg


SD51
250 ug/kg


SD52
400 ug/kg


SD53
180 ug/kg


SD54
230 ug/kg


SD55
39 ug/kg


SD56
280 ug/kg


SD57
48 ug/kg


SD58*
240 ug/kg


SD59
410 ug/kg


SD60
810 ug/kg


SD61
40 ug/kg


Note
* duplicate sample collected, most conservative presented
All shown concentrations are for Aroclor 1260
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Response to VADEQ Comments 
Penniman Lake Step 2 Site Inspection 

 Sampling and Analysis Plan 
Naval Weapons Station Yorktown Cheatham Annex 

Williamsburg, VA 
September 10, 2012 

 
VADEQ Comment 1:  Page 5, Executive Summary:  Define ug/kg 

Response: The definition for µg/kg (microgram per kilogram) has been added to the text in the executive 
summary immediately following µg/kg.  

VADEQ Comment 2:  Worksheet # 3:  Replace with Susanne Haug, EPA RPM, throughout document as appropriate. 
 

Response: The SAP has been updated to reflect Susanne Haug as the EPA RPM on all applicable worksheets. 

VADEQ Comment 3:  Worksheet #9A: Define WCSD 

Response: The definition for WCSD (Watershed Contaminated Source Document) has been added to the text in 
Worksheet #9a. 

VADEQ Comment 4:  Worksheet #9a, Project  Scoping Session Participant Sheet, Consensus Decision:  This document 
adequately captures a number of decisions that were made during scoping sessions via meetings/ conference calls. It is 
important to note these consensus decisions and adhere to them or have additional meetings/conference calls if 
clarification/deviation is needed/proposed. 
 

Response:  Agreed.  

VADEQ Comment 5:  Worksheet #9B, Project Scoping Session Participant Sheet: Correct. 

Response:  The email for Krista Parra has been corrected.  

VADEQ Comment 6:  Worksheet #9B, Project Scoping Session Participant Sheet: Correct 

Response:  The email for John Burchette has been corrected.  

VADEQ Comment 7:  Worksheet #9b, Project  Scoping Session Participant Sheet, Consensus Decision:  See previous 
comment. 

Response:  Comment #7 is referring to Comment #4.  Agreed that it is important to note the consensus decisions 
and adhere to them or have additional meetings/conference calls if clarifications/deviations are 
needed/proposed.  

VADEQ Comment8:  Worksheet #9c, Project  Scoping Session Participant Sheet, Consensus Decision:  See previous 
comment. 

Response:  Comment #8 is referring to Comments #4 and #7.  Agreed. 

 

 


