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RESPONSES TO COMMENTS 
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RESPONSES TO EPA COMMENTS ON THE FOURTH FIVE-YEAR REVIEW 
REPORT 

DATED MAY 2013 

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT 
FRIDLEY, MINNESOTA 

September 27, 2013 

GENERAL COMMENTS 

1. Comment: Section 7.1.l (OUl) indicates that the remedy is functioning as intended by the 
Record of Decision (ROD) for Ground Water Remediation, Naval Industrial Reserve 
Ordnance Plant (NIROP), Fridley, Minnesota, dated September 28, 1990 (OUI ROD); 
however, Table 4-3 (Detected Concentrations of VOCs in Riverside Wells - OUl - August 
2012 Sampling Event) of the Draft Fourth Five-Year Review Report, Naval Industrial 
Reserve Ordnance Plant (NIROP), Fridley, Minnesota, dated May 2013 (Fourth 5YRR) 
indicates that trichloroethene (TCE) at MS-43S [140 grams per liter (g/L)] and MS-441 (535 
g/L) exceeded the Minnesota Surface Water Chronic Standard (Class B) criteria [please note, 
it is assumed the units presented in Table 4-3 are incorrect and should be presented in 
micrograms per liter (µg/L), consistent with the units of measurement presented in other 
sections of the Fourth 5YRR such as Section 4.2.3 (OUl Performance Measurement), Table 
4-1 (Groundwater Chemicals of Concern and Target Cleanup Levels - OUl - August 2012 
Sampling Event) and Attachment 3 (TCE Isoconcentrations Maps and Approximate Capture 
Zone Configurations) figures - a specific comment has been prepared to address this issue]. 
Section 8.1.3 (Uncertainty in Capture Zone Evaluation) states that the adequacy of capture in 
the shallow zone is uncertain along the northern reaches of the extraction system as 
evidenced by high TCE concentrations in MS-56S and MS-43, which could be indicative of 
inconsistent extraction system operation or partial bypass of contaminated groundwater when 
the extraction system is functioning consistently. Section 8.1.3 also discusses uncertainty of 
capture extent in the intermediate zone along the northern reaches of the extraction system 
near MS-341 and MS-351. While the updates to the extraction system will likely have 
addressed these inconsistencies in the extraction system operation and partial bypass of 
contaminated groundwater, revise Section 7 .0 (T~chnical Assessment) to acknowledge these 
issues as they relate to the remedy functioning as intended by the ROD. 

Response: Table 4-3 has been corrected from g/L to µg/L. Section 7 has been revised to 
address uncertainty in capture (see attached, revised Section 7.0 and Table 4-3). However, 
since the remedy is currently functioning as intended by the ROD, uncertainty in capture is 
not identified as an "issue" in the Five-Year Review. 

2. Comment: The Third Five-Year Review Report, Naval Industrial Reserve Ordnance Plant, 
Fridley, Minnesota, dated August 2008 (Third 5YRR) stipulated that a proactive well 
maintenance program should be identified and implemented for the extraction wells; 
however, a formal proactive well maintenance program is not currently available or 
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referenced in the Fourth 5YRR. It should be noted that Section 5.1 (QUI Progress Since the 
Last Five-Year Review) indicates that a "well maintenance program for new and existing 
extraction wells remains in progress," while Section 9.0 (Recommendations and Follow-Up 
Actions) indicates that a "proactive well maintenance program was recommended and has 
been implemented for the extraction wells" and "This proactive program, recommended in 
the previous five-year review, is in progress and is continually being re-evaluated." Revise 
the Fourth 5YRR to provide and/or reference the proactive well maintenance program. If the 
proactive well maintenance program is still under development, revise Section 9.0 to include 
the establishment of a formal proactive well maintenance program as a follow-up action. 

Response: A formal proactive well maintenance program was not originally required or 
discussed by the Partnering Team; instead, the general requirements of the plan can be found 
in the Partnering Team meeting minutes from July 2008, and is also in the 2008 Annual 
Monitoring Report (AMR), Section 6.0, Extraction System Evaluation (Tetra Tech, 2009). 
General procedures related to implementing this plan are located in the O&M Plan 
(BayWest, 2013) The text referenced in the comment will be revised to state "This proactive 
program, recommended in the previous five-year review, is currently being implemented and 
is continually being re-evaluated as new conditions arise". 

3. Comment: Section 8.1.5 [Vapor Intrusion (VI)] indicates that the site conceptual model 
(CSM) will be updated as appropriate based on new information and will be used to evaluate 
whether a complete exposure pathway for VI has resulted; however, Section 9.0 
(Recommendations and Follow-Up Actions) makes no commitment to updating the CSM or 
evaluating whether a complete exposure pathway for VI exists. Based on the Assessing 
Protectiveness at Sites for Vapor Intrusion: Supplement to the Comprehensive Five-Year 
Review Guidance, OSWER Directive No. 9200.2-84, dated 2012 (Five-Year Review 
Guidance Supplement), the conclusions of the Fourth 5YRR should include: 1) an 
identification of issues; 2) recommendations and follow-up actions; and, 3) a determination 
of whether the vapor intrusion component and the overall site remedy are, or are expected to 
be, protective of human health and the environment. Revise Section 9.0 to address VI issues 
according to available VI guidance. In addition, Section 8.1.5 does not answer the three 
recommended technical assessment questions provided in Five-Year Review Guidance 
Supplement. Revise Section 8.1.5 to address these technical assessment questions in order to 
demonstrate whether an actual or potential VI exposure at the site might affect the ability of 
the overall site remedy to ensure protectiveness of human health and the environment. 

Response: Section 7 .0 is the technical assessment where the three recommended technical 
assessment questions are asked (not in Section 8.1.5), and Section 7 .0 has been revised to 
fully answer those technical assessment questions with regard to VI at the NIROP. Navy is 
in agreement with U.S. EPA's comment 4 (below) that since JE model results do not exceed 
current screening criteria (as stated in Section 7.0), Section 8.0 will not identify VI as an 
"issue", but will instead identify VI as a potential future issue that may need to be addressed 
if the NIROP building is reoccupied and or the NIROP property is redeveloped, and that the 
site conceptual model will be reviewed following the source investigation, which would 
include recalculation of the JE model. The text in Section 9 has been revised to state that 
following the voluntary optimization sampling, the Partnering Team will review the site 
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conceptual model to evaluate whether a completed VI pathway exists, and if the NIROP 
building is reoccupied and/or the NIROP property is redeveloped, additional lines of 
evidence to refute VI potential and vapor mitigation strategies may be necessary. 

4. Comment: Based on Section 7.2.1 (Exposure Assumptions - OUl), the Johnson & Ettinger 
Model was utilized to calculate an indoor air concentration; however, this calculated indoor 
air concentration should be viewed as a gross estimate. At sites where contaminated media 
concentrations exceed the EPA VI screening criteria, additional scrutiny is required to 
effectively evaluate VI potential and associated inhalation exposures. Typically, this 
requirement indicates the need for direct measurement of additional media, such as subslab 
soil gas or indoor air concentrations. The level of uncertainty associated with the Johnson & 
Ettinger Model has invalidated its use as a single line of evidence to refute vapor intrusion 
potential where screening criteria are exceeded. The Johnson & Ettinger Model has its 
greatest utility in derivation of a priority list of investigation targets where multiple points of 
exposure exist in a large facility investigation (i.e., multiple buildings). While the levels of 
excess risk reported in Section 7 .2.1 are below the de minimis level of 1 x 10-6 and considers 
current toxicity criteria, revise Section 9.0 (Recommendations and Follow-Up Actions) to 
clarify that additional lines of evidence to refute vapor intrusion potential and vapor 
mitigation strategies may be necessary if the NIROP building is reoccupied and/or the 
NIROP property is redeveloped. 

Response: Please see the response to Comment 3. 

5. Comment: Several components of the Comprehensive Five-Year Review Guidance, EPA 
540-R-01-007, dated June 2001 (Five-Year Review Guidance) are not included in the Fourth 
5YRR. For example, 

a. Section 1.0 (Introduction) does not include the purpose of the five-year review 
specific to the site or portion of the site addressed in the review. 

b. Section 1.0 does not indicate the date(s) the five-year review analysis was 
conducted; while the section indicates the review is based on remedial actions 
conducted as of December 31, 2012, the section does not specifically identify the 
date of the triggering action (date of signature of previous five-year review). 

c. Section 1.0 does not identify who conducted the site inspection. 
d. Section 4.0 (Remedial Actions) does not include a table documenting the total 

annual system operations/operation and maintenance (O&M) costs during the 
period preceding the current five-year review. 

e. While the Annual Monitoring Reports (AMRs) are referenced in Section 6.2 
(Document Review), Section 6.3 (Data Review) does not discuss relevant trends 
and levels, note levels which are not currently compliant and whether future 
compliance can be expected without additional action, include tables summarizing 
monitoring and sampling data, or discuss recommended changes for future 
monitoring programs. 

f. Section 6.4 (Site Inspection) does not identify who participated in the site 
inspection or provide a summary of site conditions or conclusions. 
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g. Section 6.5 (Interviews) does not include a summary of the interviews or discuss 
the successes/problems with the system operations/O&M and/or unusual 
situations or problems at the site identified through the interviews. 

See red-line version of Fourth 5YRR for other formatting revisions. Revise the Fourth 
5YRR to include the components listed in the Five-Year Review Guidance. 

Response: Responses to individual comments are listed below; however, other formatting 
revisions have not been made at this time as this is the Fourth Five Year Review and 
previous Five-Year Reviews have been deemed by all parties to meet the 2001 guidance: 

a. The following text has been added to Section 1.0: "The purpose of this Five Year 
Review is to evaluate the implementation and performance of the remedy in order to 
determine if the remedy is protective of human health and the environment". 
b. The following text was changed from "The triggering action for this fourth review was 
the date of signature of the previous five-year review" to "The triggering action for this 
fourth review was October 22, 2008, the date of signature of the previous five-year review". 
c. The following text has been added to Section 1.0: "NAVFAC MidWest personnel 
conducted the site inspection, and EPA and MPCA representatives were in attendance". 
d. The Navy has already included costs in Section 4.2.4. 
e. Paragraphs 3 through 7 of Section 7 .1.1 discuss the items listed in EPA comment 5e. This 
text will be moved to Section 6.3, Data Review. 
f. The section will be revised to specify that NAVFAC MidWest personnel conducted the 
inspection. The text states that no significant issues were noted, and the Site Inspection Form 
summarizes site conditions and is located in Attachment 2 if the reader wishes to see 
additional detail. 
g. Any O&M items, unusual situations or problems identified at the site are identified in 
Section 8.0, Issues. However, no "Issues" have been identified that impact the remedy 
protectiveness that would require "Recommendations" but there are items listed which have 
been noted for future discussion or potential future action by the Partnering Team. 

6. Comment: Several significant submittals and actions taken at the site are not discussed in 
Section 2.0 (Site Chronology) of the Fourth 5YRR. For example, the United States 
Geological Survey (USGS) Report Simulation of Containment Well Capture at the Naval 
Industrial Reserve Ordnance Plant, Fridley, Minnesota, dated June 29, 2012 (Draft USGS 
Report) is not referenced. Similarly, the NIROP O&M "Super Soak" Extraction Well 
Redevelopment Process Tech Memo, Naval Industrial Reserve Ordnance Plant, Fridley, 
Minnesota, dated April 3, 2012 (Super Soak Memo) is not discussed. It should be noted that 
the Draft USGS Report is referenced on Page 7-2. Revise Section 2.0 to reference all 
significant submittals and actions. 

Response: Section 2.0 has been revised as requested and the References Section has also 
been updated. 

7. Comment: The interview with Mr. Paul Walz of Bay West, provided in Attachment 2 (Five­
Year Review Site Inspection Checklist), indicates that monitoring well caps were stolen from 
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Anoka County Park (ACP) in 2009. While the Navy was informed and Bay West replaced 
the well caps, the Fourth 5YRR does not discuss this incident of vandalism. Revise the 
Fourth 5YRR to discuss this incident of vandalism. In addition, provide the well location(s) 
where the incident of vandalism occurred and clarify if O&M procedures have been modified 
to ensure similar incidents are prevented and/or addressed in the future. 

Response: Section 6.4, Site Inspection, has been updated to note the incidence of vandalism 
and repair. However, the Navy considers providing well locations are far too detailed to 
include in this Five-Year Review, since the incident has only occurred one time in 20 years 
of remediation. The monitoring wells are inspected during the annual synoptic groundwater 
sampling event. Monitoring well O&M procedures additional to the annual inspection are 
not planned or budgeted at this time. 

8. Comment: The Fourth 5YRR discusses the ongoing or future investigations/assessments 
(e.g., source investigation, exit strategy, biological iron fouling assessment and vapor 
intrusion assessment) which are being conducted or planned for the NIROP site; however, 
Section 9.0 (Recommendations and Follow-Up Actions) does not include these 
investigations/assessments as follow-up actions. For example, Page 3 of Section 5.1 (OUl 
Progress Since the Last Five-Year Review) indicates that an exit strategy will be developed 
for the NIROP facility; however, the development of this exit strategy is not listed in Section 
9.0. Similarly, Section 8.1.2 (Biological Iron Fouling) indicates that the Navy is assessing 
treatment options available to address biological iron fouling; however, Section 9.0 does not 
discuss this assessment, or whether the assessment will be conducted as part of the proactive 
well maintenance program, which should also be discussed in Section 9.0. Revise Section 
9.0 to include these items as follow-up actions. 

Response: These are maintenance-related items that are being tracked but are not "issues" 
that currently do impact protectiveness or are expected to impact protectiveness in the future. 
No issues have been identified for any OU that impact the current or future protectiveness of 
the remedy. However, text in Section 9.0 has been updated to include the items above. The 
proactive well maintenance program and biological iron fouling are already included under 
"Containment and Extraction Remediation System". The voluntary optimization sampling, 
vapor intrusion assessment, and exit strategy have been added to this section per EPA's 
comment. 

9. Comment: Several questions in the Five-Year Review Site Inspection Checklist included in 
Attachment 2 (Five-Year Review Site Inspection Checklist) are not answered. For example, 
Subsection A (Access) of Section V [Access and Institutional Controls] questions whether 
access restrictions (e.g., door locks) were in place at Building 52/53; however, the question is 
not answered. Similarly, Subsection C [Institutional Controls (ICs)] of Section V questions 
how frequently the North 40 is monitored and what type(s) of monitoring is being utilized 
(i.e., inspection visits, drive by visits); however, the questions are not answered. For 
completeness, ensure all questions on the Five-Year Review Site Inspection Checklist are 
answered. 
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Response: The Site Inspection Checklist has been reviewed and missing information has 
been provided. 

10. Comment: The Fourth 5YRR does not include a figure showing the locations where land 
use controls (LUCs) apply (i.e., Designated Restricted Areas, North 40, or Former Plating 
Shop). While Figure 3-1 (Site Plan) and Attachment 3 (TCE Isoconcentrations Maps and 
Approximate Capture Zone Configurations) figures indicate where OU2, OU3 and the 
approximate location of the East Plating Shop (i.e., Former Plating Shop) are located, a 
figure showing the specific locations where LUCs apply is not included. Revise the Fourth 
5YRR to include a figure showing the specific locations where LUCs apply. 

Response: The Five-Year Review does contain this information; it is located in Attachment 
2, following the Site Inspection Checklist. 

11. Comment: Section 7.1.1 (OUl) indicates that Mann-Kendall trends from the 2006 and 2012 
annual monitoring results are comparable. However, the text indicates that data from 120 
wells were used in the 2012 analysis and only 113 wells were used in the 2006 analysis. As a 
result, it is not clear how these monitoring data results were selected for analysis. Revise the 
Fourth 5YRR to clarify how these results are comparable given the apparent use of different 
data sets. 

Response: The text will be revised to clarify that the relative proportions of downward 
trends, upward trends, and no trends were similar between the two datasets, even though 
seven additional wells were sampled during the 2012 analysis. 

12. Comment: The Data Review section should include a summary narrative of the data with 
tables rather than only provide a reference to the Annual Monitoring Reports. 

Response: Please see the response to Comment 5e; text from Section 7 was moved to 
Section 6 to accommodate this request. 

13. Comment: The protectiveness statements were revised per the Five Year Review Guidance, 
but the actions to be taken to be protective over the long term may need to be modified based 
on the revisions to the issues and recommended actions sections. A site-wide protectiveness 
statement should also be included. See red-line version of Fourth 5YRR for some revised 
text regarding protectiveness statements. 

Response: A site-wide protectiveness statement has been included in Section 10.0 and in the 
Five Year Review Summary Form. 

14. Comment: The Issues and Recommendations sections should be clarified to clearly specify 
those which may affect current and/or future protectiveness, and, those which are O&M 

. types of issues which do not affect protectiveness. 
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Response: The document has been revised to specify which items are O&M related or Navy 
voluntary actions such as the voluntary optimization sampling, and clarify that no issues have 
been identified which impact remedy protectiveness. 

15. Comment: Groundwater extraction system: The Fourth 5YRR is inconsistent with respect 
to whether the groundwater extraction system is effectively capturing the full extent of the 
contaminated groundwater plume. This is identified as an issue in the Issues section. Yet on 
pages 7-6 and 7-7, and the discussion on pg. 4-7, would seem to indicate that this is an 
ongoing O&M issue and the extraction system is effectively capturing the plume. The 
protectiveness statement also indicates this. The narrative on the groundwater data on pgs. 7-
6 and 7-7, though, seems to indicate that the extraction system is not effectively capturing the 
plume. This should be clarified, not only in these sections, but elsewhere in the report, 
including the Data Review section. 

Response: Groundwater capture was identified as an ongoing O&M item and not an issue 
which affects remedy protectiveness, and text was revised per the comment. 

16. Comment: In the Protectiveness Statement in the Five-Year Review Summary Form and 
some other places in the Report, the Report states that the remedy for OU2 and OU3 is 
protective of human health and the environment and "in the interim," exposure pathways that 
could result in unacceptable risks are being controlled. What does "in the interim" mean? 
Interim between what and what? Does the Navy think that contaminant levels in the OU2 
and OU3 areas will eventually decline, such that ICs will no longer be necessary? If so, by 
what mechanism? There is no discussion of this in the Report. The implication is that 
current conditions concerning soil contamination will continue indefinitely. In that case, use 
of the word, "interim" is not appropriate. 

Response: The words "in the interim" will be replaced by the word "currently". 

17. Comment: On page 5-1, the Report states that, "[l]ong term protectiveness requires 
compliance with land use restrictions that prohibit interference with the limited industrial 
land use area and groundwater use restrictions." Where are the groundwater use restrictions? 
That is, what are the ICs that restrict groundwater use? 

Response: There are no ICs in the Groundwater ROD which restrict groundwater use; 
groundwater use restrictions are included in the deed under "Covenants, Conditions, and 
Restrictions", Section A.2, titled "Well Installation/Groundwater Extraction Restriction", of 
the Quitclaim Deed dated June 17, 2004. The text Comment 17 refers to is the 
Protectiveness Statement in the Third Five-Year Review, so it should not be changed; 
however, text will be added below the Third Five-Year Review Protectiveness Statement to 
clarify this. 

18. Comment: On page 5-3, the Report includes a section entitled, "Exit Strategy." What does 
that mean? Please clarify. The natural inference is "Navy exit from the site." As long as 
there are ICs to be monitored and maintained, there will be no Navy exit. There is nothing in 
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the Fourth 5YRR that leads EPA to think that there will be an end to the need for ICs. EPA 
believes it is unwise to create the impression that an exit is in the offing anytime soon. 

Response: The Navy's goal is that the groundwater containment system will not operate in 
perpetuity; and this is the intent of the exit strategy. The exit strategy is specific to the 
groundwater containment system operation. The Navy understands that ICs must remain in 
place. 

19. Comment: Evaluating ICs for Five Year Reviews when the IC consists of a covenant or 
restriction contained in a deed requires that someone look at the records in the Registrar of 
Deeds' office to check whether any conflicting claims have been filed, e.g., easements, etc. 
It does not appear that there is any evidence that this was done. Moreover, there is no specific 
identification of the IC instrument - page 4-9 mentions "the deed" - what deed? Recorded 
when? The Background section of the Report mentions that the property the Navy owned has 
gone through two owners and one lessee - FMC, ELT and UDLP (and now Hyde 
Development). All the more reason to make sure the deeds and lease agreements for these 
transactions contain the required restrictions with no competing claims. 

Response: The Navy included all required Deed restrictions and required CERCLA and 
MERLA notification in the June 17, 2004 Quitclaim Deed, filed in Ramsey County, between 
the United States and United Defense, LP. The Navy conveyed the property in an as is 
condition. The Grantee also gave an express covenant that he was responsible for 
incorporating all restrictions in any subsequent property sales. The Navy, prior to the most 
recent property sale, although not required to do so, did confirm that the IC and restrictions 
were incorporated into the UDLP/BAE/ELT property transfer and were incorporated by 
reference in the recent Limited Warranty Deed. It is also noted that the original IC's and 
restrictions run, in perpetuity, with the property. There is no legal process (or requirement) 
that permits the Navy to be involved with any property transactions after the initial 
Government sale. Current Landowners or prospective buyers have no legal or regulatory 
requirement to involve the Navy in any transaction. 

20. Comment: During the review of the Fourth 5YRR, the Land Use Control Remedial Design, 
Operable Unit (OU) 2 and Operable Unit (OU) 3, Naval Industrial Reserve Ordnance Plant, 
Fridley, Minnesota, dated March 2004 (LUC RD) was reviewed. Based on the Section 4 
(Remedy Implementation Actions) of the LUC RD, the Navy or current property owner was 
required to provide the EPA and the Minnesota Pollution Control Board (MPCA) with 
annual land use control (LUC) Compliance Certifications. The Fourth 5YRR and previous 
five-year review report submittals do not reference these compliance certificates, and only 
three (for 2005) were located in the Administrative Record. 

Response: Section 4 (Remedy Implementation Actions) of the LUC RD (March, 2004) does 
state that the Navy or current property owner was required to provide the EPA and the 
Minnesota Pollution Control Board (MPCA) with annual land use control (LUC) Compliance 
Certifications. However, in June 2004, the Navy conveyed this responsibility in the deed, 
under "Covenants, Conditions, and Restrictions, 5. Required Notices/Certifications, b. LUC 
Compliance Certification) to the property owner. As specified in the June 17, 2004 
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Quitclaim deed, the property owner is to provide, to the EPA, MPCA and Navy, annually, a 
LUC Certification, exhibit provided in Deed. Since the LUC certifications are post-ROD, 
they are not required to be in the Administrative Record File. The Navy has requested the 
property owner/manager verify the annual submittals have been made. Also, during the 
multiple yearly visits to NIROP, by the Navy, the Navy has verified no LUC violations have 
taken place over the past several years. As specified in the LUC RD (Section 4.3, the Navy 
transferred the obligation to provide the certifications to the property owners in the 2004 
Deed. In addition, the LUC RD makes provisions to evaluate the necessity of the annual 
submittal." 

21. Comment: EPA uses the terminology Institutional Controls to encompass land use controls 
and other controls such as groundwater controls. EPA requires that an IC section be included 
in the document according to our model Region 5 FYR. See example in attached FYR 
Model Template. The IC section of the report must define ICs, explain what ICs are needed 
for the Site to ensure protectiveness and discusses follow-up actions required. The review 
should look at not only what ICs are required by the ROD but evaluate all areas where 
contamination from the Site is currently located which does not allow unlimited 
use/unrestricted exposure (UU/UE). 

Type of IC 
Restricted Area or Media Institutional Control Objective 
(based on current Site conditions /Restriction/Performance (in place, planned or 
areas which are or should be Standard the need for IC is 
restricted because it does not allow under review) 
for unlimited use or unrestricted 
exposure (UU/UE) 
OUI- groundwater at the NIROP prohibit consumptive and other 
facility. uses of the groundwater plume NEEDS TOBE 
See attached plume map in Figure X area until performance standards COMPLETED 

are achieved. WHETHER IN-
PLACE, PLANNED 
OR NEED IS 
UNDER REVIEW 

OU2 and OU3- NIROP facility See specific objectives NEEDS TOBE 
See Map of NIROP facility in Figure Y performance objectives from the COMPLETED 

ROD which includes prohibit WHETHER IN-
interference with contaminated PLACE, PLANNED 
areas of the Site without prior OR NEED IS 
approval and limit use of facility UNDER REVIEW 
to commercial /industrial. 

QUI- Area beyond boundary of prohibit consumptive and other NEEDS TOBE 
NIROP facility where the groundwater uses of the groundwater plume COMPLETED 
plume exceeds performance standards area until performance standards WHETHER IN-
See attached plume map in Figure Z are achieved PLACE, PLANNED 

OR NEED IS 
UNDER REVIEW 
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A map is attached (OR WILL BE DEVELOPED) which depicts the current conditions of the site 
and areas which do not allow for UU/UE. 

Response: As per previous responses, the Navy is following the June 2001 OSWER 
Guidance, which evaluates ICs as a part of the overall remedy assessment. Since ICs are a 
part of the overall remedy and overall protectiveness are based on the entire remedy, Navy 
believes that the intent of the Region 5 guidance has been met. 

22. Comment: The IC Coordinators recommend that 1) the physical or geographical areas be 
described, along with maps, of the areas which have residual contamination that does not 
allow for UU/UE and that an IC table be completed as a first step to ensure that all areas 
which do not allow for UU/UE are properly considered. Once that analysis is completed, an 
analysis can proceed to determine the effectiveness of existing ICs and whether additional 
I Cs are needed. Here is an example of how it might be approached. 

Response: Please see the response to Comments 5 and 21. ICs are evaluated as a part of the 
overall remedy protectiveness. 

23. Comment: Provide a copy of the deed referred to (page 4-9) along with any other ICs for 
the Site. These ICs should also be summarized and analyzed in the IC Section of the FYR 
report. 

Response: A copy of the deed is attached to these responses to comments. Also please see 
the response to Comments 5, 21, and 22. !Cs are evaluated as a part of the overall remedy 
protectiveness. 

24. Comment: The Executive Summary should include a description of the remedy selected in 
each OU including required I Cs, if any. 

Response: The Executive summary does include ICs for OU2 and OU3, and text was added 
to the Executive Summary stating that deed restrictions restrict the use of groundwater at the 
site. 

25. Comment: Add the following to the acronym table: 

I Cs Institutional Controls 
ICIAP Institutional Controls Implementation and 

Assurance Plan 

Response: An ICIAP was not required per the Federal Facilities Agreement (FFA). Also 
please see the response to Comment 26. 
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26. Comment: Include the following statement (or the like) in the protectiveness statement. 
Long-term protectiveness requires compliance with effective ICs. To that end, effective ICs 
must be implemented, monitored, maintained and enforced. Long-term stewardship (LTS) 
must be assured to maintain effective ICs. Compliance with ICs will be accomplished by 
developing and carrying out (LTS) procedures. Although ICs are in-place, additional review 
is required to ensure the ICs in-place are effective, to understand whether additional ICs are s 
needed and to ensure that effective LTS procedures are in-place. An ICIAP will be prepared 
to for conducting additional IC evaluation activities, planning for additional ICs, if needed, 
and preparing or updating the L TS plan, if needed. 

Response: Text was added to Section 10 and the Five-Year Review Summary form to 
address this comment. The Navy conveyed the responsibility to ensure that effective ICs are 
implemented, monitored, maintained, and enforced in the deed. Also, an ICIAP was not 
required per the Federal Facilities Agreement (FFA). 

27. Comment: Recommendations. It is recommended that an ICIAP be prepared to review 
existing ICs and plan for additional ICs as needed to ensure long-term protectiveness. Add 
this to the Recommendations. Also, see guidance mentioned below which is attached. 

Response: Please refer to the response to Comments 25 and 26. 

28. Comment: Following are references which should be consulted m conducting IC 
evaluations during the FYR. 

Region 5, Model FYR Template and Guide. 

OSWER Directive "Recommended Evaluation of Institutional Controls: Supplement to the 
"Comprehensive Five-Year Review Guidance"'; 2011. 

OSWER Directive 9355.0-89 EPA-540-R-09-001. "Institutional Controls: A Guide to 
Planning, Implementing, Maintaining, and Enforcing Institutional Controls at Contaminated 
Sites; December 2012. 

Response: Comment noted. However, the basis of the Region 5 Five-Year Review template 
is the June 2001 EPA OSWER Comprehensive Five-Year Review Guidance, and the Region 
5 template has included additional steps and guidance to address ICs separately. The original 
2001 guidance includes ICs as part of the overall remedy assessment. It is Navy's position 
that the Five Year Review as written meets the intent of the Region 5 guidance in that it 
complies with the OSWER June 2001 guidance. 

SPECIFIC COMMENTS 

1. Comment: Section 2.0, Site Chronology, Page 6 of 7: The 2003 events listed in Section 
2.0 do not include the issuance of the Second Five-Year Review Report, Naval Industrial 
Reserve Ordnance Plant, Fridley, Minnesota, dated September 11, 2003 (Second 5YRR). 
Revise Section 2.0 to include the Second 5YRR. 
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Response: Section 2.0 has been updated as requested. 

2. Comment: Section 3.0, Background, Page 3 of 5: The second paragraph on Page 3 of 
Section 3.0 indicates that risk in one subarea of OU2 was inordinately influenced by a single 
data point; however, the subarea of OU2 and single data point are not specified. Revise 
Section 3.0 to clarify the subarea and single data point that influenced the risk at OU2. 

Response: The text will be revised as follows: "A risk assessment for OU2 was conducted 
in 1996. Following a revision of that risk assessment, it was determined that risk in subarea 
A4 of OU2 was inordinately influenced by a single data point, specifically AB032. 
Therefore, during summer 2002, the Navy conducted a time-critical removal action to 
remove approximately 35 cubic yards of soil around location AB032 to a depth of 3 feet. 

3. Comment: Figure 3-2, Site Plan: Figure 3-2 includes three arrows to signify the 
commingled Navy and BAE Plumes; yet sufficient evidence has not been provided at this 
time to substantiate that the plumes are commingled. Revise Figure 3-2 to remove the arrows 
from the figure. 

Response: These arrows are included because adjacent sites may be contributing 
contamination to the NIROP plume; the Partnering Team has historically acknowledged the 
possibility that commingling is occurring or that off-site sources may be contributing 
contamination to the NIROP plume. MPCA's recent July 8, 2013 letter regarding "Calendar 
Year 2013 groundwater Elevation Measurements, Southwest Fridley Groundwater Program" 
requested all parties, including BAE Systems, to conduct synoptic groundwater elevation 
measurements within a two-week time period for the purposes of providing all parties 
information on the entire area, not just their own sites, allowing for a better understanding of 
plume migration and groundwater hydraulics. 

4. Comment: Section 4.2.3, OUl Performance Measurement, Page 4 of 9: The third 
paragraph indicates that a subset of 17 monitoring wells located in the ACP nearest the bank 
of the Mississippi will be used as measurement points for the purpose of identifying 
groundwater COC concentrations potentially migrating into the river; however, Section 4.2.3 
does not specifically reference or identify the locations of the 17 wells. Revise Section 4.2.3 
to cite the tables and figures which identify the 17 measurement points and reference the 
figures that show historical results for monitoring of these wells. 

Response: Table 4-3 lists the 17 wells included monitoring wells located in the ACP nearest 
the bank of the Mississippi will be used as measurement points for the purpose of identifying 
groundwater COC concentrations potentially migrating into the river. Historical results for 
these wells can be found in each year's Annual Monitoring Report. The text was revised as 
requested. 

5. Comment: Section 4.2.5, OUl Vegetable Oil Pilot Testing, Page 8 of 9: Section 4.2.5 
does not reference a figure showing the location of the small area where vegetable oil was 
applied. Revise Section 4.2.5 to reference Figure 3-2 (Site Plan). 

12 



Response: The text has been revised as requested. 

6. Comment: Section 4.3, OU2 and OU3 Remedial Actions, Page 9 of 9: The text indicates 
that "COCs for OU2 and OU3 are identified in Table 4-1 ;" however, Table 4-1 (Groundwater 
Chemicals of Concern and Target Cleanup Levels - OUl - August 2012 Sampling Event) 
does not provide the COCs for OU2 or OU3. Revise the Fourth 5YRR to include a table 
providing the COCs for OU2 and OU3. 

Response: The text will be revised as follows: "COCs for OU2 and OU3 are the same as 
the COCs for groundwater". 

7. Comment: Table 4-3, Detected Concentrations of VOCs in Riverside Wells - OUl -
August 2012 Sampling Event: Based on Section 4.2.3 (OUl Performance Measurement), 
Table 4-1 (Groundwater Chemicals of Concern and Target Cleanup Levels - OUl - August 
2012 Sampling Event), and the Attachment 3 (TCE Isoconcentrations Maps and 
Approximate Capture Zone Configurations) figures, the volatile organic compound (VOC) 
concentrations presented in Table 4-3 appear to be in micrograms per liter (µg/L) rather than 
grams per liter (g/L). Revise Table 4-3 to ensure the correct units are utilized. 

Response: The table has been revised to show the correct units. 

8. Comment: Section 5.1, OUl Progress Since the Last Five-Year Review, Pages 1 of 5 
and 2 of 5: Section 5.1 indicates that the pump-and-treat system is operational and that the 
system improvements enhanced performance; however, the text does not provide and/or 
reference information to substantiate that the system was sufficiently operational or quantify 
how the improvements enhanced the system. Section 5.1 also states that "The new extraction 
wells (AT-11, AT-12, and AT-13) and associated equipment and other equipment upgrades, 
added to the containment system are the outcome of continued operation of the OU 1 remedy 
to meet ROD objectives;" however, the text does not specifically identify the other 
equipment upgrades or demonstrate that the new extraction wells and associated equipment 
and other equipment upgrades results in the Operable Unit (OU) 1 remedy meeting ROD 
objectives. While this information is provided in the AMRs, the Fourth 5YRR does not 
clarify where in the AMRs this information can be found. Revise Section 5.1 to reference 
specific sections in the AMRs where quantitative information to support these discussions 
can be found. 

Response: Quantitative information supporting this statement is included in the Five-Year 
Review on the figures in Attachment 3. The text has been revised to state this. 

9. Comment: Section 6.1, Community Notification and Involvement, Page 1 of 2: The text 
states that "The Draft Fourth Five-Year Review Report will be provided to EPA and MPCA 
for review and comment in February 2013;" however, the Fourth 5YRR was not provided to 
EPA until June 2013. Revise the Section 6.1 to clarify that the Fourth 5YRR was provided to 
EPA in June 2013, not February 2013. 

Response: The section has been revised as requested. 
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10. Comment: Section 7.1.1, OUl, Pages 2 of 9: The text states that "There is some evidence 
to suggest that PCE [tetrachloroethene] may originate from an off-NIROP source;" however, 
information to substantiate this assumption is not provided and/or referenced in the Fourth 
5YRR. Revise the Fourth 5YRR to provide information to substantiate that PCE may 
originate from an off-NIROP source. 

Response: Text has been added to this section referring to the 2012 AMR. 

11. Comment: Section 7.2.4, Cleanup Levels - All OUs, Page 5 of 9: The text states that 
"The updated surface water criteria and standards identified in the first Five-Year Review 
Report changed per a letter from the MPCA on December 15, 2009." Since this letter 
documents a change in the cleanup levels established in the OUI ROD, the letter should be 
included in the Fourth 5YRR as an attachment. Revise the Fourth 5YRR to include the 
referenced letter as an attachment. 

Response: The letter has been included as Attachment 5. Text has been added to refer to the 
attachment. 

12. Comment: Section 7.2.5.1, Problem B: Effectiveness of the Capture Well System, Page 
7 of 9: The last sentence of Section 7 .2.5.1 references Attachment 3 as support that the 
system continues to show significant improved performance; however, Attachment 3 (TCE 
Isoconcentration Maps and Approximate Capture Zone Configurations) includes TCE 
isoconcentration maps and the approximate capture zone configurations. These do not show 
significant improved performance of the system. Revise Section 7 .2.5.1 to reference figures 
and tables which support that the system continues to show significant improved 
performance. 

Response: The following text has been added just before the reference to Attachment 3: 
"and effectiveness in capturing contaminated groundwater". The figures are meant to show 
substantial capture of contaminated groundwater. 
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RESPONSES TO MINNESOTA POLLUTION CONTROL AGENCY 
COMMENTS ON FOURTH FIVE-YEAR REVIEW REPORT 

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT, FRIDLEY, MINNESOTA 
DATED MAY 30, 2013 

September 27, 2013 

General Comments: 

1. Comment: The Minnesota Pollution Control Agency (MPCA) generally agrees with the 
protectiveness conclusion reached by this Five-Year Review and believes that the 
document satisfies the intent and purpose of a Five-Year Review~ However, MPCA 
believes that additional clarification and information requested by specific comments 
listed below would better serve to inform the public and document the remarkable 
progress achieved at the site over the past five years. · 

Response: Comment noted, specific comments are addressed below. 

2. Comment: The MPCA recommends that interviews with the City of Fridley be 
conducted and discussed to provide background of recent community concerns expressed 
by both the city and the residents. Community involvement with respect to groundwater 
quality within the city of Fridley has dramatically increased during this review period and 
should be documented in the Five-Year Review. 

Response: Although interviews with city of Fridley personnel were not conducted, there 
were public meetings conducted during this Five-Year Review period in which 
information was exchanged. 

3. Comment: The Five-Year Review refers to the 2012 Annual Monitoring Report in 
several instances. The 2012 AMR has not been submitted to MPCA (and the U.S. 
Environmental Protection Agency (EPA)). The MPCA recommends that this fact be 
noted in the Five-Year Review for clarification. 

Response: The AMR was submitted to MPCA and U.S. EPA on July 10, 2013. The 
2012 AMR reference was updated in the Five-Year Review text. Please see the attached 
Five-Year Review sections and references. 

Specific Comments: 

Five Year Review Summary Form 
1. . Comment: The MPCA recommends that this Five-Year Review document include the 

most recent version of the Five-Year Review Summary Form developed by U.S. EPA. 
The new summary form aids in tracking progress of issues and recommendations 
identified in the Five-Year Review. 



Response: The most recent version of the Five-Year Review Summary Form has been 
used. Please see the attached, revised Five-Year Review Summary Form. 

Section 2.0 - Site Chronology · 
2. Comment: This section contains multiple references to events which are not 

administratively linked to the Naval Industrial Reserve Ordnance Plant (NIROP) facility. 
For example: the second item in June 1986, and the second item in September 1987. 
The MPCA recommends that all references not specific to the historic or remedial 
chronology for NIROP be removed or provide an explanation why it should be included. 

Response: These items are included because adjacent sites may be contributing 
contamination to the NIROP plume; the Partnering Team has historically acknowledged 
the possibility that commingling is occurring or that off-site sources may be contributing 
contamination to the NIROP plume. MPCA's recent July 8, 2013 letter regarding 
"Calendar Year 2013 groundwater Elevation Measurements, Southwest Fridley 
Groundwater Program" requested all parties, including BAE Systems, to . conduct 
synoptic groundwater elevation measurements within a two-week time period for the 

· purposes of providing all parties information on the entire area, not just their own sites, 
allowing for a better understanding of plume migration and groundwater hydraulics. 
Navy agrees with MPCA that a holistic approach to understanding the sites is the most 
efficient path forward. 

3. Comment: Besides the date a given document was submitted to the Regulators, the 
MPCA believes the chronology should include the date a given document was finalized. 
The current version only includes when draft document was submitted by t.he Navy. 

Response: Section 2 contains a general chronology; adding a finalized version for each 
document in this section, given the long history at NIROP, would significantly lengthen 
this section. Navy recently established the Administrative Record (AR) online at 
http://go.usa.gov/DyNY, so the public can access all versions of relevant documents. 

4. Comment: Please correct the installation and pumping test dates for A T-11, A T-12, and 
AT-13. These wells were installed during 2011. 

Response: The date has been changed to 2011. Refer to the attached, revised Section 2. 

Section 3.0 - Background 
5. Com_ment: Page 1, Paragraph 3: The site property boundary is a lot less than 2000 

feet from the Mississippi River as stated in the text in Section 3.0. Tpe MPCA 
recommends that Navy check the distance from the Mississippi River to the western 
NIROP boundary and revise the text in this section to better reflect the location of the 
site. 

Response: The text will be changed from " .... and 2,000 feet east of the Mississippi 
River. ... " to " .... and between 750 and 900 feet east of the Mississippi River. .. ". Please 
refer to the attached, revised Section 3. 



6. Comment: Page 3, Paragraph S: Please clarify the first sentence of this paragraph to 
provide a reference to the technology evaluated during the pilot test. 

Response: The text " ... this technology ... " will be changed to " ... addition of refined 
soybean oil to enhance reductive dechlorination ... ". Please refer to the attached, revised 
Section 3. 

Section 4.0 - Remedial Actions 
7. Comment: Page 1, Paragraph 1: Please use the OU-1 definition as described in the 

Record of Decision (ROD), which includes all groundwater contaminated due to NIROP. 

Response: The text will be changed from "Groundwater is identified as OUl" to "OUl 
is identified as contaminated groundwater from the NIROP", as stated in the ROD. 
Please refer to the attached, revised Section 4. 

Section 5.0-Progress Since the LastFive-Year Review 
8. Comment: Page 5-3, Item 4. Exit Strategy: The MPCA recommends that this section 

includes the text of the Vision statement/Exit Strategy. 

Response: The NIROP Vision and Goals, adopted during the Tier I and Tier II meeting 
in Chicago on June 22, 2011, and edited during the Tier I and Tier II meeting in St Paul 
on December 8, 2011, will be added to the Exit Strategy section. Please refer to the 
attached, revised Section 5. 

Section 6. 0 - Five-Year Review Process 
9. Comment: Section 6.1 Community Notification and Involvement: Please update this 

section, specifically the date which the draft document was submitted for review to the 
U.S. EPA and MPCA. 

. Response: The date was updated from February 2011 to May 30, 2011. The date of this 
response to comments letter and the date of the U.S. EPA's response to comments letter 
was also be added to Section 6.1. Please refer to the attached, revised Section 6. 

10. Comment: Section 6.4 Site Inspection: The MPCA recommends that the damage to 
monitoring wells noted during the site inspection be included in this section. 

Response: The following text was added to Section 6.4, at the end of the· paragraph: 
"Monitoring well 8-IS was missing its cover during the site inspection, and in 2009, 
monitoring well caps were stolen from some monitoring wells in Anoka County Park. 
The Navy was informed and BayWest replaced the caps. The cover will be replaced for 
monitoring well 8-IS." Please refer to the attached, revised Section 6. 

11. Comment: Section 6.5 Interviews: The MPCA believes the reference to Restoration 
Advisory Board (RAB) are not appropriate as NIROP does not have an active RAB. The 
RAB has not met in the last seven years. However, the MPCA recommends that this 



section include a reference to community involvement and concerns which have occurred 
during the previous five years, for example formation of a Community Action Group for 
Fridley Superfund Sites and the concerns expressed by the city of Fridley with regard to 
increasing use of nearby Fridley Municipal Well 13 (Attachment 1). 

Response: Attachment 1, referred to by MPCA-in their Specific Comment 11, above, 
was not included in the pdf. Although there have not been RAB meetings for some time, 
one RAB member still remains on Navy's document distribution list. The RAB member 
should continue to receive documents until they request otherwise. Navy encourages 
RAB and other community involvement. The section has been updated as follows: "A 
Community Action Group for Fridley Superfund Sites was formed during this Five-Year 
Review Period t6 exchange information about site activities and local concerns. The city 
of Fridley has also expressed concerns during Partnering Team meetings about the 
NIROP plume with regard to their intent to increase use of municipal well Fridley Well 
13. Currently, the city of Fridley's water is supplied by the Mississippi River .and excess 
water from New Brighton. Water from New Brighton is supplied from the groundwater 
treatment plant at the Twin Cities Army Ammunition Plant (TCAAP). Groundwater 
from the TCAAP TCE plume is pumped and treated to residential drinking water 
standards and supplied for municipal use. According to city of Fridley Water Works 
personnel, reductions in TCAAP plume contaminant concentrations will result in 
decreased pumping, decreasing the water supply available to the city of Fridley and 
increasing the demand on Fridley's municipal wells." Please refer to the attached, 
revised Section 6. 

Section 7: Technical Assessment· 
12. Comment: Section 7.1.1 - OU-1, Last Paragraph: The Draft USGS groundwater 

model is not previously discussed in this document. The MPCA recommends that Navy 
discuss the genesis of and the current status of the USGS model, as well as the expected 
completion date for the Model. 

Response: Per U.S. EPA General Comment 5e, the data discussion in this section was 
moved to Section 6.3, Data ~eview, and the following text has been added to this section: 
"The United States Geologic Survey (USGS) was contracted to construct a numerical 
model intended to be used as a tool by the Partnering Team to evaluate contaminant 
concentrations, groundwater flow pathways, and probable capture zones for extraction 
well pumping under different scenarios. The purpose of this model is that it be used to 
determine the most effective pumping rate/pumping well configuration to ensure that 
maximum capture of the contaminant plume is achieved. The modeling is complete and 
a draft report has been prepared and peer reviewed. The draft report is currently being 
revised, then the USGS supervisory review process will begin and the report will be 
published. Report approval is anticipated by the end of fiscal year 2013." Please refer to 
the attached, revised Section 6. 

13.·Comment: 7.2.1- Exposure Assumptions, Page 7-4, Second Paragraph: Parameters 
discussed in the Johnson-Ettinger model do not consider the known soil impacts below 
the building slab. The MPCA believes that the vapor intrusion evaluation provided 



should be discussed as a preliminary assessment as only groundwater concentrations 
were considered as potential vapor intrusion sources. Since all potential sources for 
vapor intrusion were not evaluated, the MPCA recommends that Vapor Intrusion from 
soils be identified as an issue and have a corresponding recommendation for further 
evaluation. 

Response: A preliminary evaluation for soil under the building has been conducted and 
included in the Five-Year Review, and a discussion of the results was added in the 
exposure assumptions section for OU2 and OU3. Since the evaluation results are below 
EPA's target risk level, it is unnecessary to identify vapor intrusion as an issue with an 
associated recommendation. However, the voluntary optimization sampling will yield 
additional soil data which will then be used to update the Johnson-Ettinger model, if the 
Partnering Team determines that is necessary. The following text has been added to 
Section 7 .2.1: "The presence of TCE and other VOCs in surface and subsurface soil also 
renders the compounds potentially viable to volatilize and migrate into the indoor air of a 
building. Using the maximum detected soil concentrations of each detected VOC at 
depth intervals of 0 to 4 feet, 4 to 8 feet, and 8 to 12 feet from samples collected in 1997 
(as reported in the 2002 Remedial Investigation), indoor air concentrations were 
predicted. The indoor air concentrations were determined using the Johnson-Ettinger 
Model and were based on the same assumptions listed for OU-1. The maximum 
exposure concentration and risk from each depth interval for each VOC were used to 
conservatively estimate potential risk associated with exposure to indoor air 
concentrations (Attachment 4). The exposure concentrations correspond to a 
carcinogenic risk of 1 x 10-7 and a hazard index of 0.1, below EPA' s target risk levels". 
Please see the attached, revised Section 7. 

14. Comment: 7.2.4 - Clean Up Levels - All OUs: Discussion of the proposed changes to 
the surface water standard referencing the MPCA letter dated December 2009 should 
note that the proposed changes to the applicable surface water standard are conditional. 
The 2009 letter required the Navy to implement a surface water sampling plan in order to 
document that the proposed change of the surface water standard will be protective of 
human health and the environment. A surface water sampling plan was not submitted or 
implemented by the Navy during this review period. The MPCA recommends the Five­
y ear Review identify the proposed change to this applicable standard as an issue and 
provide a corresponding recommendation to implement a surface water sampling plan. 

Response: The Minneapolis Water Works Intake is located just downstream from the 
site in the Mississippi River, and samples are collected regularly by Minneapolis Water 
Works. Samples from this intake have not shown any detection in several years, and 
Navy feels that the sampling being conducted currently is adequate to evaluate surface 
water in the Mississippi River. The proposed change to this applicable standard is not an 
"issue" that affects remedy protectiveness; therefore it will not be noted as an "issue" 
with an associated recommendation. 

15. Comment: 7.2.5.1 - Problem B: Effectiveness of Capture Well System: Discussion 
in this section does not define Problem B or discuss what criteria are utilized to evaluate 
Problem B. The discussion provided requires that the reader have previous knowledge of 



the contents of the RAWP. Discussion in the Five-Year Review should be 
understandable to the general public without requiring review of additional documents. 
The MPCA recommends that summary of RA WP be included in this section. 

Response: A full summary of the RA WP might be too extensive for this section; the 
Navy suggests adding text explaining each problem statement. For Problem Statement B, 
the following text has been added after the first sentence in Section 7.2.5.1: "Each 
"problem" is defined by stating a problem or asking a question as a part of the project 
planning/design process, which is then used to develop decision rules. The study 
question for Problem B is: "Is the capture system with the newly installed wells effective 
at preventing groundwater contamination from passing through the capture system?" The 
criteria used to evaluate Problem B are the following: 

• Hydraulic heads 
• Chemical concentrations 
• Physical parameters 
• Stratigraphy 
• Removal rate 
• Drawdown 
• Historical data 
• Pumping rate 
• Borehole flow velocity 
• Tracer study 
• 3-dimensional numerical model 
• Plume dimension and location 
• Concentrations that constitute contamination and delineate the plume 

16. Comment: 7 .2.5.2 - Problem C: Groundwater Monitoring for Overall 
Contamination at NIROP Fridley (Effectiveness of the Groundwater Monitoring 
Network): See comment regarding Problem B. 

Response: A full summary of the RA WP might be too extensive for this section; the 
Navy suggests adding text explaining each problem statement. For Problem Statement C, 
the following text will be added before the first sentence in Section 7.2.5.2: "Each 
"problem" is defined by stating a problem or asking a study question as a part of the 
project planning/design process, which is then used to develop decision rules. The 
problem statement for Problem C is: " ... to optimize the groundwater monitoring 
program while providing sufficient data to determine whether the following are being 
achieved: 

1. contaminated groundwater is prevented from leaving the site, 
2. contaminated groundwater is prevented from reaching the Mississippi River, 
3. change in the shape, size, and location of plume are being tracked, 
4. contaminant levels are being evaluated relative to surface water and groundwater 

standards, 



5. performance of remedial system is assessed (system= existing ongoing remedial 
actions and any future remedial actions which are implemented) 

6. practicability of achieving complete remediation is assessed (won't completely 
address this under groundwater optimization) 

17. Comment: Paragraph following Decision Rule 5: This paragraph references the 
document as an AMR rather than a Five-Year Review. Is the Navy referring to the 2012 
AMR? The Navy may want to review the draft Five-Year Review to correct similar 
references. 

Response: The document was reviewed and other similar errors were corrected. The 
word " ... this ... " in the second paragraph were changed to " ... the 2012 ... " and a 
document reference was added to the end of the sentence. 

Section 8.0 - Issues 
18. Comment: 8.0 - Issues: All issues identified in this section should provide discussion 

of whether the issue affects current or future protectiveness of the remedial action for the 
site. MPCA suggests inclusion of a table similar to those provided in U.S. EPA Five­
y ear Review temp lat~ for this section. 

Response: Comment noted. However, the basis of the Region 5 Five-Year Review 
template is the June 2001 EPA OSWER Comprehensive Five-Year Review Guidance, 
and the Region 5 template has included additional steps and guidance to address ICs 
separately. The original 2001 guidance includes ICs as part of the overall remedy 
assessment. It is Navy's position that the Five Year Review as written meets the intent of 
the Region 5 guidance in that it complies with the OSWER June 2001 guidance. The text 
in Section 8 will state that these are maintenance-related items that are being tracked but 
are not "issues" that currently do impact protectiveness or are expected to impact 
protectiveness in the future. No issues have been identified for any OU that impact the 
current of the remedy; text to this effect has been added to Section 8.0, and therefore; no 
table will be needed. 

19. Comment: 8.1.4 - Source Remediation: The MPCA is unclear as to the purpose of the 
discussion of the veggie oil pilot study, how it relates to source remediation and why 
source remediation is. listed as an issue in the fust place. The Site team has not had 
serious discussions regarding potential source remediation technologies and the Navy has 
been very clear in the past that the main reason it is conducting the source investigation 
under the building is for internal Navy purposes. Therefore, the MPCA recommends that 
Navy provide more details and clarity to this section. Please note that MPCA continues 
to believe source remediation has the ability to shorten the lifespan of the pump and treat 
system and therefore should be evaluated. 

Response: Navy agrees that source remediation would shorten the timeline of the pump 
and treat system, but source remediation is not an "issue" in terms of a Five-Year 
Review, but a follow-up action that has potential to shorten the remedial timeframe. Text 
has been added to Section 8 to clarify this. 



20. Comment: 8.2 OU2 and OU3 Issues: The MPCA recommends that the Vapor 
Intrusion be listed as an OU3 (unsaturated soils under the building) issue as some of the 
highest levels of Trichloroethene (TCE) were found in the unsaturated soils under or near 
the East Plating Shop. 

Response: The text "No issues affecting remedy protectiveness have been identified for 
OU2 or OU3" is correct, because the Johnson-Ettinger model results for both soil and 
groundwater were below U.S. EPA screening levels. 

21. Comment: The MPCA recommends that damaged monitoring wells observed during the 
site inspection should be identified as an issue and have a corresponding recommendation 
to repair the damage. 

Response: Damaged monitoring wells have not been listed as an issue, because they do 
not affect remedy protectiveness, but have been noted in the Five-Year Review as a 
maintenance item. The Navy will follow up on this item by repairing the damage to 
monitoring wells. 

Section 9.0 - Recommendations 
22. Comment: 9.0 - Recommendations: Many issues identified in this Five-Year Review 

do not have corresponding recommendations which address protectiveness or future 
protectiveness of the selected remedies. MPCA recommends that Navy include a table 
similar to those provided in the U.S. EPA Five-Year Review template. 

Response: No issues have been identified in this Five-Year Review which affect remedy 
protectiveness; therefore, a table will not be required. 

23. Comment: The MPCA recommends that Navy include in the current Five-Year Review, 
the recommendations from the previous Five-Year Review that are yet to be completed or 
listed as ongoing. 

Response: Recommendations from the previous Five-Year Review that are yet to be 
completed or listed as ongoing are already listed in Section 9 as maintenance items. 
These items do not affect remedy protectiveness, and are not "issues" that require 
"recommendations". However, these items do support the Navy in confirriling remedy 
protectiveness. Text to this effect has been added to t~is section. 

24. Comment: Please include recommendations to repair and document repairs to damaged 
monitoring wells. 

Response: Monitoring wells will be repaired but this is not an issue that affects remedy 
protectiveness. 

Attachment 3 - Figures 



25. Comment: OU-1 as presented in the figures should match the ROD defined boundaries 
of OU-1. The ROD definition includes the aerial extent of the groundwater plume and is 
not confined to the limits of the former N~OP property boundary as depicted in the 
figures. Please revise all figures in the Five~Year Review to accurately reflect the ROD 
defined OU boundaries. 

Response: Comment noted. However, MPCA, U.S. EPA, and the Navy have discussed 
the issue of potential upgradient sources and commingled plumes many times in the past. 
Portrayal of the NIROP plume to include off-site portions of the plume, which may or 
may not be the Navy's responsibility, would not accurately represent the site to the 
general public. 

26. Comment: No discussion of the BAE site or groundwater plume is provided in this 
Five-Year Review. The MPCA requests that all references to the BAE site should be 
removed from the figures unless further discussion is provided which clearly supports the 
references in the figures. 

Response: Please see the response to Specific Comment 25. 

27. Comment: The hash marks utilized to represent OU-2 and OU-3 do not match those 
provided in the legend of the figures. Please revise the figure for accuracy in the event 
this figure is reproduced in black and white. 

Response: The figures have been revised (see attached) and they will be included in the 
Final Five-Year Review. 

28. Comment: The MPCA recommends that Attachment 3 includes a figure with PdC TCE 
levels during the review period, including the Fridley Well 13. 

Response: Attachment 3 will include a figure of the Prairie du Chien monitoring wells 
and their TCE concentrations (see attached figure). 
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QUITCLAIM DEED 

STATEDEEDiAXDUEHEREON: S EXEMPT 
~~~~~~~~~~~-

Date: June 17 2004 

.[(NOW ALL MEN BY THESE PRESENTS that the UNITED STATES OF AMERICA. 
acting by and through the Administrator of General Services, wider and pursuant lO the 
general authority contained in the provisions of the federal Property and Administrative 
Services Act of 1949, (63 Stat. 377, 40 USC 471 et. seq.) a.o; amended. and Public Law 
98-181. approved November 3, 1983, (97 Stat. ll75), Public Law 105-50, approved 
October 6, 1997, Public Law 105-119SectionI18 .. approved November 26. 1997, Public 
Law 106-113, approved November 29, 1999, and lhc rules, regulations and orders 
pr~mulgated thereunder, having an address of General Services Administration. New 
England Region, Thomas P. O'Neill Federal Building, 10 Causeway Street, Boston, 
Massachusetts 02222. on behalf of the United States of America and all of its agencies, 
including but not limited to the U.S. Navy, (the "Grantor") for and in consideration of Six 
MilJion Five Hundred Thou.4'and and No/100 Dollars ($6,500,000.00), the receipt of· 
which is hereby acknowledged, does hereby GRANT, GIVE, REMISE, RELEASE, 
CONVEY, AND QUITCLAIM, without warranties or representations of any kind or 
nature, express or implied, unto U'NITED DEFENSE, L.P., a Delaware limited 
partnership, with an address of 4800 East River Road, Minneapolls, Minnesota, 55421 
(lhe "Gr.mtec"), its successors and assigns all such right, title, and interest as the Grantor 
has m arid to certain real property, totaling 80.35 acres, located in the City of Fridley, 
Anoka County, State of Minnesota and more particularly described in EJ:hibit 1 ofthis 
Deed. together with any improvements located th~reon (the "Property"). 

CONDmON OF PROPERTY. Th~ Grantee, in accepting this Deed, 
acknowledges and attests that it has inspected, is [aware of. and accepts the condition and 
state of repair oftl1e Property. It is understood and agreed tbat the Property is conveyed 

I 

'as is' and 'where is' without any represcntation,1 warranty or guarantee of any kind or 
nature, express or implied, including, without limitation, any representation, warranty or 
guarantee as to quantity, quality, character, condition, size or kind, or that the same is in 
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any particular condition or fit to be used for any particular purpose. The Grantee, in 
accepting th js Deed, acknowledges that Lhe Grantor has made no representation or 
warranty concerning the condition or state of repair of the Property that has not been fully 
set forth in this Deed. 

EASEMENTS, LICENSES AND PERMITS. The Property is conveyed subject 
to any and all existitig reservations, easements, restrictions, covenants, and rights. 
r~corded or umecordcd,. including those for roads, highways, streets. railroads, power 
lines, telephone lines and equipment. pipelines, drainage, sewer and water mains and 
lines, public utilities and rights-of-way, and including but not limited to, any specific 
easements, reservations, rights, and co'venants described herein; any state of mets that 
would be disclosed by a physical examination uf the Property; any state of facts that an 
accurate and adequate survey of the Property would disclose; and any and all other 
matters of record The U.S. Navy ("Navy") shall be responsible for obtaining and 
maintaining applicable permi!s and !ic~ses associated with Federal Facility Agreement 
(FFA) activities, although nothing herein shall be construed to preclude a subsequent 
agreement between any third party (including Grantee or subsequent grantees) and the 
Navy for the acquisition, transfer and/or maintenance of such permits or licenses Wiitb 
appropriate regulatory review and concurrence. 

COVENANTS, CONDITIONS AND RESTRICTIONS. The ·Property is 
conveyed subject to the following further covenants. condilions, matters and restrictions. 
All of the covenants, conditions. restrictions and obligations described in this Deed r:un 
with the Property and are binding upon I.he Grantee and its heirs, successors and as.i;igns. 
Grantee's acceptance of thjs Deed is an acknowledgement that it is bound by all such 
covenants, condition::>, restrictions and obligation~: 

A. I ... AND USE CONTROLS {LUC) 

J. Categorical Lpnd Use Restriction: 

Grantee on behalf of itself, its lessees, licensees, successors and assigns covenants that 
the Property shall be used only for industrial or restricted commercial uses unless the 
U.S. Environmental Protection Agency (EPA) and the Minnesota Pollution Control 
Agency (MPCA) determine that the concentrations of hazardous substances in the soils 
on the Property allow for less restrictive uses. Permissible industrial uses shall include, 
but not be limited to, the folJowiog types of uses: public utility services, rail and .freight 
scrvke.<;, raw storage: facilities, refined material storage facilities, and manufactutjpg 
facilities engaged in the mechanical or chemical transformation of materials' or 
substances into new products. Pennissible restricted commercial uses shaU include those 
where access or occupancy by non-employees is less freque.nt or is restricted, including a 
wide variety or' uses, ranging from non-public acet:ss and both outdoor and indoor 
activities (e.g., large scale warehouse operations), to limited public access and indoor 
worker activities (e.g., shopping mall, retail outlet, bank, dentist office). Strictly 
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prohibited uses under either category shall include a11y child care or pre-school facility, 
playground, any form of housing. churches, social centers. hospitals, elder care facilities 
or nursing homes. 

:z. Well Jn"tallaffon I Groundwater Extraction Rc.'ltrictinn: 

Grantee on behalf ofitself, its lessees, licensees, successors and assigns covenants 
that no water supply wells shall be installed on the Property nor shall any groundwater be 
extracted from beneath the Property without prior written approval from the EPA, MPCA 
and the Minnesota Department of Health. Notwithstanding the foregoing. treated 
groundwater meeting State surface water requirements may be used for non-contact 
cooling pu~ses if it is subsequently discharged into the Mississippi River. This 
restriction shall also not apply to Grantee's installation of any new groundwater 
monitoring wells on the Property upon request of the Navy, where the Navy has already 
obtained all necessary regulatory approvals for such installations. 

3. Soil 'Disturbance Restrtetinm;: 

a. Soils Beneath Main Industrial Building 

Grantee on behalf of itself: its lessees, ·licensees, successors and assigns 
covmants that no soil disturbance or alteration of any nature shall take place beneath the 
concrete pit floor (approximately 8 to 12 feet below floor grade) where metal finishiiig 
operations previously occurred at the former Plating Shop within the Main Industrial 
Building without the prior written approval of the EPA and MPCA. Exhibit 2 which is 
attached and incorporated herein by referc;ace reflects the area to which this restriction 
applies. Any soils excavated from any Designated Restricted Area as identified in 
Exhibit 2 shn11 not be removed from the Property unless such re~oval is approved in 
writing in advance by the EPA and MPCA at the time such removal and disposal is 
proposed. 

b. Snils Outside Main Industrial, Building 

' 

Grantee on behalf of itself: its Ie8sccs, licensees, succes:>ors and assigns 
covenants that no soil disturbance or alteration ~f any nature shall take place greater than 
the depths in those Designated Restricted Ar~as as identified in Exhibit 2 which is 
attached and incorporated herein by reference, without the prior written approval of the 
EPA and MPCA. Any soils excavated from any Designated Restricted Area shall not be 
removed from the Property unless such removal is approved in writiog w advance by the 
EPA and MPCA at the tiine such removal and disposal is propo:>ed. · 
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c. Soils Outside De5ignated Restricted Areas 

This restriction does not apply, and no prior approval of the EPA or MPCA 
shall be required with respect to activities on any portion of the Property outside of these 
Designated Restricted Areas, including without limitation activities related lO 
n1aintenance or repair of existing buildings, stnicturcs, underground sewer, water, gas. 
electrical or telephone services. or installation of fencing and signage when sJch 
activities are not expected to, or arc not reasonably likely to result in, any disturbance of 
or intrusion into soiVgrolllldwatcr within the Designated Restricted Areas. 

4. Non-Interference Restriction: 

Grantee on behalf of itseJf, its lessees, Hcensees, successors and assigns covenants 
that it ~hall not unreasonably hinder or prevent the Navy from constructing, upgr.lding, 
operating, maintaining and monitoring any groundwater treatment facilities and 
gr0tmdwater monitoring network or engage in any activity that would (i) cau.c;e the Navy 
to violate any Health and Safety Plan put into effect and directly related to its 
performance of the Federal Facilitjes Agreement at the Property or (ii) otherwise disrupt 
or hinder further remedial investigation, response actions or oversight activities related to 
its performance of Federal Facility Agreement activities on the Property. 

S. Re!1t1ired Noti~es l Ccrtitkatlon11: 

a. Desi.red Change in Land Use 

GranLcc on behalf of itself: its lessees, licensees, successors and assigns 
covenants that it wm provide advance wriLten notice to the EPA. MPCA and the Navy of 
its desire to use the Property for anything other lban industrfal or restricted commercial 
use. Such notice shall include a description of its plans for undertaking any 
environmental inveiaigation and/or cleanup activities necessary to pernli.t such a cbauge 
in land usage. Grantee on behalf of itself. its lessees, licensees. successors and assigns 
ensme that such activities will not conflict with or adversely affect any ongoing remedial 
systems or future investigative or remedial activities to be undertaken by the Navy on the 
Property. 

b. LUC Compliance Certification 

Grantee on behalf of itself, it~ lessees. licensees, successors and ass1gns 
covenants that it shnll provide annual written certifications by March 1st of each year to 
lhc EPA, MPCA and the Navy regarding conLinucd compliance wiLh those Land Use 
Controls (LUCs) implem~'Tlted through deed recordation for as long as such LUCs remain 
in place to ensure adequate protection of human health and the environme11t. Such annual 
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cerlificntions shall be based upon annual physical inspections of the Property and shall be 
provided using the form in Exhibit 3. 

6. LUC Bemedial Design Acknowledgment 

Grantee on behalf of itself, its lessees, licensees, successors and assigns 
acknowledges that it has been provided with a copy of the Navy's Land Use Control 
Remedial Design (LUC RD) for the Property dated March 2004, which contains ce~in 
information pertaining to, and specif~ representations rriade by, the Navy to EPA and 
MPCA officials regarding LUC performance objectives, LUC maintenance, and specific 
conditions for future LUC modification I tennination and enfurcement. 

7. Transfer uf LUC Respomdhilitig & Relea~e 

In the event lhc Grantee, or any successor or assigns (hereafter " Subsequent 
Grantors") shall convey any of lhe Property by deed and shall. transfer to the party to 
whom tbe Property is transferred (hereafter "Subsequent Grantees") any require1nents, 
duties and obligations identified in Section A. then as of the date of such transfer the 
Subsequent Grantees shall be bound by 511Ch requirements, duties and obligations and the 
Subsequent Grantors shall thereafter have no further responsibility with respect thereto. 

B. CERCLA I MERLA NOTICES & ACCESS PROVISIONS 

1. CERCJ ... A Not.ice: 

In accordance with Section 120(h)(3)(A)(i) of the Comprehensive Environmental 
Response. Compensation and Liability Aci of 1980. as amended, 42 U.S,C. 
§9620(h)(3)(A)(i) ("CERCLA"), notice is hereby provided, based upon a complete search 
of Department of the Navy files believed to be relevant upon the date uf transter, as to 
lhose hazardous substances known to have been stored for one year or more, releao;ed, or 
disposed of on the Property; the time such sLOrage, release or disposal took place; and 
those remedial action(s), if any, taken to address such contamination as follows: 

a. Storage I Release 

Exhibit 4 to this Deed provides notice as to those hv..ardous substances which it 
is known were stored for one year or more on the P.roperty in excess of their respective 
reportable quantities as delineated under 40 CFR 373. Based upon avaiL"lble agency files, 
trichloroethene (TCE) is the most significant hazardous substance present in soil and 
groundwater on or beneath the Property. Although other hazardous substances have 
been detected in soil and groundwater on or b"-ncatl1 the ·Property, there are no avaihible 
records evidencing when the hazardous substances were released or ai what guantities. 
The Remedial Investigation ("RI") Reports for Operable Units #2 and 3 provide fui:thcr 
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information regarding those hazardous substances that have been found to e:ici.c;t in soils 
and/or groundwater. i 

b. Remedial Activities Undertaken 

Exhibit S to this Deed summarttcs those investigative and remedial 
activities taken to date by the Navy to address known releases to the environment of 
CERCLA hazardous rubstances on or beneath the Property. Furtber detailed information 
as to what actions have been taken may be found in the Administrative Record for the 
Property. 

2. MKRLA Notice: 

The Grantor represents that this Deed and Exhibits 4 and 5 to this Deed as herein 
provided to the Grantee for recordation, fulfill the informational requirements specified 
under Minnesota Statute Sec. 11 SB.16, subd. l, with regard to providing information 
concerning known or reasonably ascertainable past hazardous substance releases on the 
Property. 

3. Access 

In accordance with CEf(.CLA Section 120(h)(3)(A)(iii), Granter reserves a right 
of access to the Property in any case in which a remedial action, response action or 
corrective action is found to be nece.~ary by the Navy, EPA or lV!PCA, after the date of 
conveyance of the Property. Pursuant to this reservation, the Navy, EPA, •ind MPCA and 
their officers, agents, employees, contractors and subcontractors shall have the right 
(upon reasonable notice to the Grantee or Subsequent Grantee(s) and any authorized 
occupant of the Property) to enter upon the Property and conduct investigations and 
surveys, to include drillings, test-pitting, borings, data and record compHatidn, and other. 
activities related to environmental investigation and to carry out remedial or removal 
actions as required or necessary under appiicable authorities, jncluding but not limited to 
monitoring welbl, pumping wells, and treatment While any actions required pursuant to 
statute or regulation to be undertaken by the Navy must take priority, such activitie!i, 
responses or remedial actions, shall be coordinated with the Grantee or its successors, 
assigns, and tenants and the Navy shall use reasonable efforts to perform such activities 
in a manner that minimizes interruption with the Grantee's or its successor's activities on 
the Property. This access includes the right to, and use of, to the extent permitted by law, 
available utilities at reasonable direct (non-overhead) cost to the Nil"')'. Subject co the. 
availabi.lity of funds, the Navy will reimburse Grantee or Subsequent Grantee(s) on a 
quarterly ba.o;is, for cost.-; incurred by Grantee or Subsequent Grantee(s) for the Navy's 
llSe of utilities in connection with the operation, maintenance, repair, replaccmbt, 
modification and removal of any and all wells, pumps, piping, tanks, and othi::.'1' appantlus 
and equipment used for remediation of groundwater and soil. The Navy shall make a 
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good faith effort to obtain funding for this purpose. Grantee, its lessees, licensees, 
successors and assigns shall bear all reasonable costs of replacen1ent and/or r~location of 
remediation .installations and equipment of Grantor necessitated by changes to the 
Property made by Grantee, its lessees, successors and assigns. Grantor and Grantee shall 
be responsible for their respective shares of liability, in accordance with applicable law 
(including but 11ot limited to CERCLA, the Federal Tort Claims Act, and the federal Anti­
Defic:iency Act), for all property loss, damage, replacement or relocation and all personal 
injuries (including death) caused by their respective conduct associated with the 
operation, Dlaintenance, repair, replacement, modification and/or removal of such 
equipment ofGrantor. Orantor shall provide to Grantee, upon request, the certificates of 
insurance of any contractor directly employed by Grantor who may perform 
environmental investigative or remedial wo.rk on the Property to evidence the fact that 
such contractor has in effect, those insurance coverages required by Federal Acquisition 
Regulations under the specific governrnent contract controlling its performance ofwqrk 
on the Property, but in.any event and at a minimum: workers' c.ompensation insurance at 
the levels required by State and Federal law; comprehensive general Jiabilily insurance in 
amounts not less than $500,000 and automobile liability insurance in amounts not less 
than $200,000 per peISOn and $500,000 per occurrence for bodily injury iJ1cluding death 
and $20,000 per occurrence for property damage. Gramtec shall be listed by its riame 
"United Defense, L.P.," along with the "United States," as Named Insureds on all such 
insurance coverages. 

4. Federal .Facilities Agreement 

Grantor h.i.s CJ'ltered into a Federal Facilities Agreenient with I.he EPA and the 
MPCA which estabhshed a procedural framework and schedule for developing, 
implementing and monitoring appropriate response actions at the site iri accordance with 
CERCLA. MERLA other applicable federal law and written EPA and/or l\lfPCA guidance 
and policy. These response actions will continue until they are completed to the 
satisf.i.ction of the E.P A and the MPCA and in accordance with the FF A. 

5. Reservation of Rights 

It is recognized that the Grantor, Grantee, and other potentially responsible parties 
may negotiate a subsequent CERCLA and/or MERLA liability settlement that could 
affect the terms of this Deed. Grnntor and Grantee hereby agree that this Deed is not 
intended to control the terms of' any such subsequent settlement and that such settlement 
may alter what this Deed may otherwise require or imply regarding the allocation of 
financial responsibility between Grantor and Grantee for environmental cleanup 
(including CERCLA and/or MERJ .. A response actions). lf necessary, such settlement 
may be recorded with the Recorder's Office, Anoka County, Anoka, MN. It js further 
recognized that any such settlement shall not serve to alter the LUC related provision!\ of 
this Deed without the prior approval of buth U.S. EPA and MPCA. It i.o; further 
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reco~'llized by the parties that the Navy•s agreement herein, cons~tE..11t with its FF A 
obligations, to take any necessary additional CERCLA response actions to address 
ha7..Ardous substances remaining on or beneath the property at the time of conveyance, 
shall not serve as a waiver of its right to recover past or future response costs from 
Grantee or any other responsible party under CERCLA or other applicable law. 
Notwithstanding any provisions in this Deed to the contrary, nothing in this deed shall be 
deemed to release Grantee from liability: under CERCLA or any other applicable law for 
any release of hazardous substances. pollutants o.r contaminants, petroleum products, or 
any other hazardous constituents or fonns of pollution caused, contnbuted to, or 
exacerbated by Grantee's conduct at the Property. However, Grantee will not be deemed 
to have assumed CERCLA "owner" liability for releases of hazardous substances, 
pollutants and contaminants to the environment that occurred prior to this real estate 
transfer, solely by the act of assuming real property ownership under this- Deed. Further, 
Grantee and any subsequent grantee shall be liable to the Grantor for environmental 
response costs, as well as personal injury and property damage, to the extent that the 
Grantee's or su~sequent grantee's post-transfer conduct exacerbates existing 
contamination or '-•Cates new releases to the environment at or from the Property. 
Nothing in this Deed addresses or shall affect the issue of the allowability or allocability 
of Grantee's environmental remediation/response costs in Grantee's indirect rates for 
pricing of U.S. Government prime and subcontracts. 

C. CIVIL RIGHTS CLAUSE. Grantee covenants for itself, its heirs, successors 
and assigns that it, its heirs, successors and assigns shall not discriminate upon the basis 
of race, color, religion. se:x, age, or national origin in the use, occupancy, sale or lease of 
the Property or in its employment practices conducted thereon. The United States of 
America shall be deemed a beneficiary of this covenant without regard to whether it 
remains the owner of any land or interest therein in the locality of the propc..~ hereby 
conveyed and shall have the sole right to enforce this covenant in any court of competent 
jurisdiction. 

D. AMENDMENT OR DELETION OF LAND USE CONTROLS 
Any or all of the land and groundwater use controlc; set forth in Section A of this 
document may be amended or deleted only by written agreement between the EPA, 
MPCA, the Navy and the then current owner of the Property . 

.NOTICE OF THE PRESENCE OF ASBESTOS. The Grantee, in accepting 
this Deed, acknowledges that it has been informed by Grantor that the Property contains 
asbestos-containing materials, and that Grantee has been provided with the following 
notice and warning by Granter. Grantee, in accepting lhis Deed, acknowledges that it 
accepts the transfer and Deed of the Property su~ject to the terms and conditions 
contained herein: 
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a) The Grantee is warned that the Property contains asbestos-containing 
materials. Asbestos is a haza"rdous material. Unprotected exposure to asbestos fibers has 
been detennincd to significantly increase the risk of cancer, mesothelioma, and 
asbestosis. These diseases can cause serious bodily barm resulting in disability or death. 

b) The Grantee is deemed. to have relied solely on its own judgment in assessing 
the overall <.-ondition of all or any portion of the Property, including any ubestos hazards 
or concerns. 

c) No warranties, e.ither express or implied, are given with regard to the 
condition of the Property including. without limitation. whether the Property does or does 
not contain asbestos or is. oi: is not safe for a particular pmpose. The failure of Grantee to 
have inspected or to be fully informed as to the condition of 1111 or any portion of the 
Property shall not constitute grounds for any claim or demand against Grantor. 

d) The description of the Property as set forth herein, and any other 
infonnatjon provided with respect to the Property wai:i based on the best information 
ava.i1able to the General Services Administration's Property Disposal Division and is 
believed tO be correct, but any error or omission shall not constitute gro·uflds or reason ifor 
any claim by Grantee against Grantor, including, without limitation, any claim for 
a11owancc, reti..md or deduction from the purchase price for such Property. 

e) Grantor assumes no liability for damages for personal injury, illness, 
dis.ability or death to Grantee or to Grantee's employees, invitees, or any other person 
subject to Grdlltee's control or direction, or to any other per.;on, including rnembers of the 
general public, arising from or incideµt to the purchase, transportation, removal, 
handling, use, disposition, or other activity c.'lusing or leading to contact of any kind 
whatsoever with asbestos on the Property. 

f) Grantee further agrees by acceptance of the Deed to the Property that, in 
its use and occupancy of lhe Property, it will comply with all Federal. State, and local 
laws, ordinances, orders and regulations relating to asbestos. 

NOTICE OF LEAD·BASED PAINT FOR NON-RESIDENTIAL REAL 
PROPERTY CONSTRUCTED PRIOR TO 1978. The improvements on the Property 
may contain lead-based paint. By acceptance of this Deed, the Grantee acknowledges 
th.at it bas been afforded an opportunity to inl'pect the Property and to test for evidence of 
lead-based paint. Grantee acknowledges that Grantor shall have no liability for the 
removal of lead-based paint, nor for any damage or injury related to the e>tistence of lead­
based paint on the Property. Grantee shall be rel>-ponsibte for compliance with all 
applicable Federal, State and/or local laws, ordinances, orders and regulations relating to 
lead-based paint, including, if required, taking steps for its removal. 

OB,JECTS AFFECTING NAVIGABLE AIRSPACE. Beca11se of the 
proximity of the Property to Crystal Airport. Grantee for itself, its heirs, successors a.nd 
assigns, that if required by applicable law and/ or regulations it will prohibit all 
construction or alteration on lhc Property unk:ss a determination of no hazard to arr 
navigation is issocd by the U.S. Federal Aviation Administration in accordance with Title 
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14, Code of Federal Regulations, Part 77, "Objects Affecting Navigable Airspace," (14 
CFR Part 77), or under the authority of the Federal Aviation Act of l 958, as amended. 

IN WITNESS WHEREOF, the UNITED STATES OF AMERICA, acting by 
and through the AdminiStrator of General Services has caused these presents to be duly 
executed for and in its name and behalf by Dennis R. Smith, Regional Administrator, 
li'ew England Region, General Services Administration, who has th.is ) 5 ~ day of 
~· 2004 hereunto set his hand and se<\L 

Witnesses: 

lf:;V11£~--

UNITED STATES OF AMERlCA 
Acting by and through the 
Administrator of General Services 

Regi al A r.ntor ; 
General Services Administration 
New England Region, Boston, MA 

ACKNQWLEDGEMENT 

State of Massachusetts 

County of Suffolk 

) 
) SS. 

) 

In Boston, in said County and State, on this IS~ day of dVM fk>, 2004, before me 
personally appeared Dennis R. S:mfth, RegionaJ Administrator, General Services 
Administration, Boston, Massachusetts, duly empowered and authorized, known by me to 
be the party executing the foregoing instrument and by him duly cxecµted. to be his free 
act and cleed in his capacity as Regional Administrator, General Services Administration, 
Boston, Massachusetts. 

Nolary Public · 

My commission expires: 
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ACCEPT AN CR 

UNITED DEFENSE, L.P., a Delaware limited partnership, by and through its authorized 
representative, does hereby accept this Quitclaim Deed and by such acceptance agrees to 
all the tenns, covenants, condition~ and restrictions therein. 

k-if-ef..t 
Date 

STATE OF N\~ l\J~J~ so+A ) · 
) S.S. 

COUNTY OF A l\JO K~ ) 

UNJTED DEFENSE, L.P. 
By: UDLP Holdings Corp., 

its General Partner 
By « l~Ncrc« .. . ..r,_--

lts Vice President and 
General Manager 

The foregoing instrument was acknoV'Jcdg~d before me this \lo~ day of :Sti.11Je, , 
2004 b K t1 1~ lh v. 'l'I:. Fh~,_..:cip .. rt-- °'"'l- .. r u · d nee-, y . u. -.owe: , c bl""-'.e"'"' N'/\NA:)t=~ ~o nite 11;;nsc, 
L.P., a Delaware limited partnership, on behalf of the partnership. 

11 
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ACCEPTANCE 

The MINNESOTA POLLUTION CONTRO.L AGENCY, by and lhrough its 
Commissioner. hereby accepts the LUC approviJ authorities and Property access rigllts 
set forth herein. 

STATE OF MINNESOTA 

COUN'fY OF RAMSEY 

) 
) S.S. 
) 

~~ 
,,/~By;, Sheryl Corrigan ~ 
'O" I./" Commissioner 

J/_~ ., The foregoing instrument was acknowledged before me this .LJ:£. day of~ 
2004, by Sheryl A. Corrigan. the Commissioner of rhe Minnesota Pollution Lt::ontrol 
Agency, a Minnesota body politic, on behalf of the St..'ltc of Minnesota. 

DIANNE M. MITZUK :J NOTARY PUSLIC-MINNeSOTA 
~~~· My Comm. Exp. Jan. 31. 2 

.0 . (:l z~. . My commission expires; , J 4·n·.:-~ 0'1'··~:..!51 .. ')''~-,;;·""'q,.c, '!V;' :i.:;jd:.$C._ 
This Quitclaim Deed was prepared by Joel David Ma1kin. Assis~t Re~unal Counsel, 
General Services Atlmi.nistmtion, Great Lakes Region, 230 S. Dearlx1rn Street, Suite 
3786, Chicitgo, Illinois 60604. 

Ml· I IOK307.04 
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EXHIBITl 
(LEGAL DESCRJPTJON) 

T0:8438205985 

That Part of Section 2 7, Town$hip JO, Range U, Anoka Co1111ty. Minnssota. described as follows: 
Commencing at the southeast cornr:r of said Seczion 27,- thena: on an as:naned bearing ofSOUJh 89 degr~es 
4 7 miml/Q 2J seconds West, along the south line of said Sectirm 27, a dimmce of 1444.62 feet; thence 
North J degreu 13 minute..' 01 second East. al 212J.SS fut. passing througli a.fownd bron..--e mommient, 
and continuing in all a distance of 2126.0~ feet to tire point of'beginning of the land to be described; thence 
North 89 dagrce3 11 minutes 47 secoruis West a distaJtCe of 69.2 8 f«t to tht: centulina of a building wall in 
p~e a1 of January /993: thence Soutli p degrees 31minutesJ3 seconds Wast, along .stdd last memioned 
wall centerline, a distallce of I.BJ feet; tlience North 89 degree122.mimll~ 47 seconds West, along the 
cenlerline an4 the extension IMreof. of a building wall in place m of January 1993, a distance of 84.64 
/err; tlumce South 0 degrees 37 minutu 1 J seconds Wut, a disJance of 5. ()5 feet; thence North 89 degree:.• 
22 minutes 47 .vecnnds West a disianc, o/249.J9 fetJt; thena South 0 degr~ 37 minule:I JJ .~econdi We$1, 
along the ,·enterllne and the extension tltereot of a building wall in place M of JQ7flM:lTY 1993, a distQlfce of 
25.45/eet; 1he111;e North 89 d~rees 22 minutes 47 .secomb W'e.11. along thecenter/fne and the extension 
thereof. of a building wall In place as of Janum')I 1993, a distance of J00.28 feet; t1rent:e Nortlt 0 degrees 
S7 mtnutu 13 seconds East, along the centerline IJlld tlie aten.sion tliereot of a 11uilding wall in place cu of 
January 1991. "distance o/ 8.36/eel; then~ North 89 degreu 22 minutes 47 .seconds West a dlJttmce of 
199. 71 fee1: thence North 0 degrees 31minutesI3 seconds East" distance of 3.01 feet; tl1ence North 89 
degree3 11 minuru 47 .seconds West a distance of 24. 9J fut; thence North 0 degrees J 7 minutes 13 
.sec011ds East a distanceo/1.J5feet; thence Nonli 89degren 22 mtnute.i <1 seconds Wtsr a distance of 

· 221.02 Jaet; th~ce South 0 degrees 31 mlnutrts J J s«onrb Wert, along the: Centerlina and the atenslon 
thereof, of a building wall in place as of Jamuzry I 993, " dis~ of I J.S2 fut; tlrem:e North 89 degree10 
22 minutes 47 seconds West. along the centerlille muJ the aten.sion rherttof. '!fa building wall in plaa as 
of January 1993, a distance of 100.40 feet;· thence North 0 Jetp11a 3 7 minutes I J ;seicands Eu.st, ulong the 
centerline of a building wall in place a.s of January 1993, a distance of 20. 76 feet,· thence North 89 degrees 
12 111m11te3 47 3econds Wen along the cmterliM and the atension tlaer~t of a building wall in place as of 
J071W1ry J 993, a. distance of 296.18 feet: thence South 0 deg1Yff3 J7 minutes JJ sec.onds West a di.stance of 
10.51/eet; thence Nortla B9 degrees 22 minutu 47 s8C<Plds West a dislance of 190.!5 feet,• thence North 23 
degne.f 1 Jminr,tes J J :leCOllds West a dutance of 640.80 feet to a point distant J JO feet easterly, mr:Mur,,};/ 
perpendicularly, fronr a tangenr.spiml point on the centerline of Ea.sr River Road (counzy stale-aid h(r:lrway 
No. I): thence along a Jina parallt:I to wul distant I $0 feet easterly from a spiral curve on .said highwgy 
centerline, which canterline spiral CUIVC' i.r concave easterly r:md htu " ltf11¥1h of J SO fut tmJ er centrcl 
Qllg/e of 2 degrees / S mimites 00 ucmrds, to a point dist.om l SO feet easterly, meoiured radially, from a 
spira/.curve poi'11 on ,<;Cid cmter/ine (the chord of aaitl /OSI d~ibed parallel line bears Nonh 22 degree:1 
19 minut'1.S 08 se~onds We.st Dlld has a length of J 44. /0 feet); thence along a ci1'Clllar cvrvc, concave 
t10Sttt.rly und having a radiw of J 7 59.86 feel, a central angle of J degrees 59 minutes 44 seconds, and a 
e.hord of 184.07 feel bearing North 18 dcgnu 08 mi1111te!12l si:conrb W'en. an arc distance of 184.JS feet , 
to a point of nontangency, from which point a found bronze monwnent bears North 74 degrees JI minutes 

. JI .seconds East a d~tant:e nf0.J9 ft:et; tne~.e Nordt 0 degrees 39 mlnllte.r 06 seconds East a di.«ance of 
991.8$ feet; thence South BB dcgrees S8 minutes JS second& East a di.~tance of 1920.50 feet: thence South 4 
degrees J1minUles J9 sec011d.s East a disla~e of 648.20 /ea 10 a judicial landmark set pur.sua11t to Torrens 
CJue No. 113; thence South 3 degrees 3J minutes OJ seconds Wnra dtsrance of 1210.JO/eelto rhepoint of 
begumtng. 

Page 1 ofl 
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DRA'llN rr 
MF 7 

-
-

FORMER PL.A TING SMOP AREA: 
NO DISTIJRBANCE OF SOl.S BEi.OW CONCRETE PIT FlDORS WllHOUT 
PRIOR WRITI!N /lllflff.OV>J.. Of EPA AND MPCA. 

AREA .-.3: 
NO DIS'IURBANCE OF' SOILS 1HR££ (3) f'EET CIR GREA 1ER BEi.OW GROUND 
SURF AcE WITl-IOUT PRIOR WRITIEN APPROVAL OF EPA AND MPCA. 

AREA A4: 
NO DISl\JRBANCE OF son.s THREE (3) fe:T CA GREA 1£R BELOW CROUND 
SURFACE YllTHDUT PRIOR WR!~ /IPFROVM.. OF !PA AND MPC~ 

F'Ra'ERTY BOUMDARY 

Cll(IR'ACl' NO. 
6966 

l 
I 

EXtaalT 2 
DESIGNATED RESTRIC1m AREAS 

NAVAL INDUSlRIAL ~ 
ORDNANCE PLANT 

nitDt.EY, MINNESOTA 

APPRCNED rr DAlE 

DRAllNG NO. REY. 
0 

P.15"24 
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EXHIBITS 

Annual LUC Compliance Certification 

Property owner: 

Property Address: 4800 East River Road, Minneapolis, MN. 55421 

This certification covers the year 1 January __ through 31 December . 
(Note: Form must be submitted by 1 March of the year following the reporting period. 
Should there be a change In ownership during the reporting period, the certificate will 
only cover the period of ownership and the new owner will certify compliance for the 
remaining portion of the reporting period). 

Owner Certification 

1. The above-named owner certif'ies that use of the Property has been limited to 
industrial or restricted commercial uses . .2! that owner has provided written notice to the 
Navy, EPA and MPCA of its intent to use the Property for something other then industrial 
or 1'8Stricted commercial uses, and has (i) provided a descrfpUon of its plans for 
undertaking any environmental investigation and/or cleanup activities necessary to 
permit such a change in land usage; (Ii) ensU1"8d that such actMties will not cor:ifliCt with 
or adversely affect any ongoing remedial systems or future investigative or remedial 
activities to be undertaken by the Navy, EPA or MPCA on the Property. and; (iii) 
obtained a release by the Navy of the Categorical Land Use Restriction previously 
placed in the owner's deed or chain of title to the property; 

2. The above-named owner certifies that no soils deeper than 3 feet below ground 
surface have been disturbed in those two Designated Restricted Areas outside the Main 

· Manufacturing Building shown in Figure 2-5 of the Navy's· September 2003 CERCLA 
Reeord of Decision for OU2 I OU3 wittiout having first obtained written approval from the 
EPA and MPCA. Owner further certifies that no soils excavated from those Areas have 
been removed from the faci6ty without having first obtained written approval from the 
EPA and Mf>CA. 

3. The above-named owner certifies that no soils beneath the Designated Restricted 
Area known as the concrete pit foundations where metal-finishing operations previously 
occurred at the former Plating Shop within the Main Manufacturing Building have bden 
disturbed without prior written approval from the EPA and MPCA. Owner further certifies 
that no soils excavated from those Areas have been removed from the facility without 
having first obtained written approval from the EPA and MPCA. 

4. The above-named owner certifies that the eoncrete pit floor (approximately 8 to 12 
feet below grade floor) where metal finishing operations previously occurred at the 
former Plating Shop within the Main Manufacturing Building has not been removed 
without prior written approval from the EPA and MPCA. 

Page 1 of2 
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5. The above-named owner certifies that no water supply wells have been installed nor 
groundwater beneath the property extracted or used for any purpose without prior 
written approvals having first been obtained from EPA, MPCA and the Minnesota 
Department of Health: ; This certification shall not apply to the extent the Owner 
installed monitoring wells at the request of the Navy. 

6. The above-named owner certifies that it has not unreasonably hindered or prevented 
the Navy, EPA or MPCA from constructing, upgrading, operating, maintaining and 
monitoring any groundwater treatment facilities and groundwater monitoring network or 
has otherwise engaged in any activity that (i) caused the violation of any Health and 
Safety Plan put into effect by th.a Navy, EPA or MPCA on the Property and directly 
related to the Federal Facilities Agreement at the Property; or (ii) disrupted or hindered 
any other remedial, response or oversight activities being undertaken by lhe Navy, EPA 
or MPCA on the property. 

I, the undersigned, hereby certify that I am an authorlmd representative of the above 
named. property owner and that the abOve described Land Use Controls have been 
complied with for the period noted. Alternatively, any known deficiencies and owner's 
completed or planned actions to address such deficiencies are described in the attached 
Explanation of Oeficiency(les}. 

Date 

Mail completed forms to: 

Director. Environmental Services Business Line 
Southern Division 
Naval Facilities Engineering Command 
P.O. Box 190010 
North Charleston. SC 29419-001 O 

U.S. Environmental Protedion Agency 
Region 5 
77 West JackSon Blvd. 
Chicago, IL 60604 

Commissioner 
Minnesota Pollution CQntrol Agency 
520 Lafayette Rd. N. 
St. Paul, MN 55155 

M1:11084'!0.01 

Page2of2 
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EXHIBIT 4 

NOT1CE OF IIAZARDOUS SUBSTANCE STORAGE, RELEASF.., AND/OR DISPOSA1.. * 

Substance Regulatory Synonym CAS Quantity Date 
Regimy Kg/lbs 
Number 

TCE fricblorocthenc 79..01-6 Reportable Unknown-
1987 

l,l,1-TCA 1,1, J -Trichloroethene rn-ss-6 Reportable Unknown 
1993 

MEK. Methyl Ethyl Kctones 178·93-3 ReoortabJe !Unblown 
Toluene Methylbenzene 108-88-3 Reportable Unknown 
Ethvlene Glvcol :Ethvlene Alcohol 107-21-1 Reaortable Unknown 
IA.tnmonia. Aiihvdrous rN°IA 7664-41-7 Reoortable Unknown 
Sodium Cvanide NIA 143-33-9 Reportable !Unknown 
Chromium NIA 14977-61-8 Reoortable ·Unknown 
ISuliUric Acid ''· -' -- Sulfate 17664-93-9 R.eJ>ort!blc Unknown .. 
HCL Hvdrochloric Acid 647..01-0 Reoortablc Unknown 
!Nitric Acid IN/A !7697-37-2 R~ortable Unknown 
Chromic Acid Chromium Trioxide: 7738-94e5 Recortable Unknown 
Pbaimborio Acid IN/A '7664-38-2 Rcoortable Unknown 
Hvdro.tluoric Acid NIA 17664--39·3 Reoortable Unknown 
n-Butvl ak:ohol NIA 1-36-3 Reoortable Unknown 
Copper ~A 7440-50-8 RcPOttablc IUnknown 
Dichloromctbane U' .. 1....1 Chloride S-69-4 Ret><>rtable Unknown 
rI"ricblorofluoromethane i:rcon 113 175-69-4 Rei>OTtable Umcnown 
!Methanol IN/A ~7-56-l Reportable ·!Unknown 
!Methylene dissocvmtatc NIA 101-68-8 Renortablc !Unknown 
INiclde NIA 17440--02-0 Reoortable !Unknown 
Xvlenc NIA 1330-20-7 R "le Unknown 
Sodimn hvdroxide Caustic Soda 310-73-2 Reportable- Unknown 

• ~: This notice includes only ha2:arclo~ substances 'known to have been stored in reportable 
quantities, based on a complete search of agency files, in accordam:e with the requirements of 40 
CFR 373. Information regarding constituents that have been detected in soil and groundwater, 
but for which agency records do not indicate storage, release or disposal in excess of reportable 
quantities can be found iD the OU #3 Remedial Investigation (RI) Report. 

Page 1 of l 
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EXHIBITS 

NOTICE OF REMEDIAL ACTIONS TAl(EN 

For environmental investigation and remediation purposes the NIROP Fridley Facillty was 
divided into three Operable Units (OUs). OU #1 encompasses groundwatercontaminatioti.. OU 
#2 encompasses WlSaturated source contamination outside the Main Manufacturing Building. 
OU #3 encompasses source contamination beneath the Main Manufacturing Building and 
saturated source contamination · W'ldcmcath and outside that same building. The RcmCdial 
Investigations ("RI's") for OU #1, OU #2 and OU#J are complete. The status of investigative 
activities and a summary of the environmental conditions for each Operable Un.it is further 
described below. 

A. OU#l: 

One hundred thirty one (131) groundwater monitoring wells were installed by the 
Navy from 1985 to 2000. Since then, additional wells have been instnlled to further 
assess the nature and extent of the contamination in the gTOundwatcr. These wells 
were installed both on and off Navy property. 'fhe wells are shallow, intermediate. 
and deep, and were installed in the surficial aquifer. Monitoring wells are also 
installed in the Prairie du Chien/Jordan DolOlllit.e aquifer. Monitoring wells arc 
currently sampled on a regular basis pursuant to the F.F A. Seventy-four wells were 
sampled in calendar year 2003. Additional incremental wells are sampled in even­
numbered years (2002, 2004, etc). In addition. sampling is conducted for additional 
wells in the vicinity of ongoing pilot study work. 

Elevated concentrations of Volatile Organic Compounds (VOCs) have been detected 
in the groundwater throughout the Navy property and extending downgradient off­
property to pre-existing United Def~ L.P. owned property and the Ano'ka County 
Riverftont .Park, with trichloroethene (TCE) being the primary constituent of 
concern. TCE concentrations in the groundwater underneath the Navy property 
have historically ranged :from less than I part(s) per biJlion (ppb) to 140,000 ppb. 
The nature and extent of contamination in off-property groundwater at Anoka 
County Riverftont Parle was further evaluated during an investigation conducted in 
December, 1997 using temporary wells,· and revealed elevated concentrations of 
TCE in screening samples up- to 37,300 ppb in a 200 by 400 foot area adjacent to 
East River Road. These results prompted the Navy to install additional permanent 
monitoring wells in this area. Permanent welts are generally considered to provide 
more represCJltativc groundwater samples. Many of these wells are included in the 
annual groundwater monitoring network described above. 1n 2001, groundwater in 
well MS-46S in this area was fouad to CQntain 17,000 ppb of TCE, the highest 
measured in Anoka County Riverfront Park thnt year or in 2002. At intermediate 
and deep well intervals, contaminant concentrations in groundwater are co.nsistently 
much less. An ongoing pilot study utilizing in-situ biorcmcdiation technology to 

- reduce contaminant levels is in place in the vicinity of this well. 
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A groundwater extraction, collection and treatment facility was installed to capture·· 
contaminated groUDdwater migrating offsite. There currently -are seven active 
extraction wells located along the western property boundaries of the NIR.OP and. 
United Defense. L.P. Extracted groundwater from each well is directed to, and 
combined in, a building where it is then pumped to a growidwater treatment facility 
in the northwest quadrant of the Main Industrial Building. The contaminated 
groundwater is treated utilizing shallow tray mr strippers to remove the volatile 
organic compounds with the treated water discharged to the Mississippi Riva- via the 
facilicyts stoim sewer under a NPDES pennit. 

l 

The second CERCLA Five Year Review for OU #1 was completed in October 200J, 
and detennined that 'the remedial action for Operable Unit-] continues to be 
protective of hUn1an health and the environment by preventing fUrther migration of 
contaminated water off the NTROP facility and continuing to restore grt>WJdwater 
qualjty in the unconsolidated aquifer at 1hc site'. · 

The Five Year Review also discusses the ongoing pilot study, noted above, to 
address contamination remaining downgradient of the NIROP facility (and 
downgradient of the groundwater extraction system). 

B. OV#l: 

The only portion of OU #2 that remains a potential concem is an area of unsaturated 
soils located north of the Main Manufa~turing Building known as the North 40. The 
North 40 contained former waste disposal pits and trenches used in the early l 970's. 
Drums and impacted soils were removed and disposed of during four separate 
removal aCtions in 1983, 1991, 1996 and 2002. The OU #2 RI evaluated 
urisaturated soils to a depth of20 feet Like OU #1, VOCs1 with TCE-in particular, 
are the primary contaminants of concern. In general. concentrations of TCE in the 
North 40 soils were found to be in the range of l 0 to 69,000 ppb. TCE 
contamination in excess of 200 ppb was found in small, localized areas, with the 
highest concentrations found in shallow subsurface soils (3 - S foot depths). In 
conjunction with the 1996 drum removal effort, samples taken at the bottom of the 
excavation pits were generally non-detect for TCE except for a single sample with 
an elevated TCE concentration of 96,000 ppb at an approximate depth of 12 feet. 
The Supplemental Remediation Investigation lnfonnation Report dated September 
2001 identified potential unacceptable risk levels in sub areas A3 and A4. This 
resulted in an e:Jlcavation of approximately thirty-five cubic yards of soi1 in Area A4, 
in June 2002, and addressed the last known location where there were unacceptable 
risks in surface soil. Elevated levels of contaminants remain in subsurface soil but 
do not pose an unacceptable risk provided institutional controls ore in place to 
prevent future exposure. A Record of Decision (ROD} specifying these institutiona] 
controls was signed by the Navy, US EPA, and MPCA in September 2003. A single 
ROD addresses both OU #2 and OU #3_ 

C. OU#3: 
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Ml:ll08~90.02 

In 1995, an investigation was conducted of the soils and groundwater beneath the 
former Plating Shop within the Main Manufacturing Building as identified in Exhibit 
2 (the "Main Building"). This investigation revealed that soils and shallow 
groundwater are contaminated primarily with TCE. TCE concentrations from 4 to 
100.000 ppb were detected in soil. TCE concentrations ranging &om 1.200 to 
140,000 ppb were detected in shallow groundwater. The highest soil concentrations 
were found adjacent to a Conner wastewater collection sump at an appromatc depth 
of 13 feet below ground surface and the highest groundwater concentration was 
found slightly down gradient from the former sump at the top of the surficiaJ 
groundwater table. at approximately 16 feet below the former Plating Shop pit floor. 

A Rl was conducted to assess the condition of soils DIJd groundwater beneath the 
Navy owned portion of the Main Building. Field efforts were completed by the end 
of April 1998. The RI indicates that VOCs (primarily chlorinated hydrocarbons, 
aromatics and ketoncs) were detected in soils. Semi-volatile organic compounds 
(SVOC). pri1l'larily polyaTOmatic hydrocarbons (PAH) were also detected in soils 
ranging from I 0 to S.600 ppb as were metals such as arsenic, chromium, copper ~d 
mercury. Chlorinated hydrocarbons were the primary chemicab detected in 
groundwater samples. 

As of December 2003. there have been no soil removal actions or other 'active' 
remedial action taken concerning OU#3, and as of that date none are anticipated. 
The unsaturated contaminated soils are secured underneath the Main Manufacturing 
Building floor and do not pose an unacceptable risk provided institutional controls 
are in place to prevent future exposure. A ROD specifying these institutional 
controls was signed by the Navy, US EPA. and MPCA in September 2003. A single 
ROD addresses both OU #2 and OU #3. 
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QUITCLAIM Bl.LL OF SAL.E 

THIS BlLL OF SALE is made and executed as of the 15th day of .lune 2004, 
from UNITED STATES OF AMERl.CA acting by and through the General Services 
Administration ("Grantor''), to UNITED DEFENSE. L.P., a Delaware limited partnership 
(uGrantee''). 

RECITALS: 

A. Grantor and Grantee have entered into an Offer to Purchase dated as of April 
21, 2004 (the 4

' Agrcement77
), pursuant to which Grantor has agreed to trans1er to Grantee 

certain real property located in Fridley. Miimesota; and 

B. In connection with the tram;actions contemplated by the Agreement, Gran!or 
has agreed to convey and qu.itdaim to Grantee all of its right, title and inteTest, if any, to 
certain personal property more particularly described in Exhiqi_t.A attached hereto. 

The Personal Property is being conveyed on an ''as is, where is" basis. without 
warranty or representation of any kind including, Without limitation, warranty as to condition 
or suitabiJ i ry for any panicular purpose. 

NOW, THEREFORE, for good and valuable consideration, the receipt and sufficiency 
of which are hereby acknowledged, Grantor does hereby convey and quitclaim l(l Grantee, 
and its successors and/or assigns, the personal property described in Exhibit A. 

JN WITNESS WHEREOF, Grantor has executed this Bill of Sale as of the day and 
year first written above. 

Ml 10980'J70J 

tJNlTED STATES OF AMERICA acting by and 
through the Administrator of General Services 

Ics: Regional Administrator 
Cicncral Services Administration 
New England Regio.n, Boston, MA 
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EXHIBIT A 

LIST OF MACUINERY AND EQUIPMENT 

EQNUM DESCRIPTION 

00051 BORING AND "fURNJNG MACHINE, VERTICAL; 72 

00054 BOR£NG AND TIJRNING MACHINE, VERTICAL; CJ6 

00055 BORING AND TURNING MACHINE. VERTICAL; JO 

00057 BORING & TIJRNING MAC.HINE, VERTICAL; 144" 

00203 SHAPER VERTICAL. MECHANICAL, PLMN RAM, 

03446 BORING & TURNJNG MACHINE, VERTICAL; WIDE 

04179 HONING MACH£NE., INTliRNAL, VERTICAL, 14" 

04372 BORING, DRILLING & MlLLING MACHINE, HORlZ 

04414 DRJLLING MACf!f.NE. RADIAL, PLAIN HEAD, FL 

04427 BORING AND TIJRNIN(i MACHINE, STANDARD HEA 

13015 BORING, DRILLING, MILLING MACH 

13023 STRENGTII MATERIALS TESTlNG MACHINE, IMPA 

13186 HONING MACHINE, V£RTICAL, INTERNAL, HYDR 

13224 :SORING & MU..J.TNG MACJJTNE. JIG, WlTH VERT 

1322.5 BORING AND TURNING MACHINE, VERTICAL; 12 

13255 BORING & TURNING MACHINE, VERTICAL. TURR 

13357 DRILLING MACHINE. RADIAL 

13376 GRINDING MACHINE, l::XTF.RNAL, CYLINDRICAL. 

13393 . GEAR SHAPER, EXTERNAL & INTERNAL, SPUR & 

13458 BORJNG AND MILLING. JIG, HORIZONTAL; 4" 

13475 GRINDING MACHINE, JIG, Vf.RTlCAL, PNEUMt\ T 

13668 GRlNDfNG MACHINE. CYLINL>RCCAL, INTERNAL 

13744 JIG BORING MACHIN'F. 

13767 ROR£NG & 1URNTNG MACHINE, VERTICAL Tl1RR 

D-1 

NAVYID 

91192--00 I 030 

91J92-00 I 026 

91192-00102? 

91192-001023 

9 l.l 92·00 I 186 

91192-001013 

911 ~.12-000712 

91192-004788 

91192-004839 

91192-004851 

91 192-00494~ 

91 192-004950 

91192-005111 

911 92-00514~) 

91192-00;) I 50 

91232-0012S8 

91192-0052.59 

91192-005276 

91192-005291 

9 J 192-005353 

911 \12-005367 

96971-1074R2 

'>2666-000755 
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1 JR29 GEAR SHAPER, EXTEl&AL & INTERNAL SPUR GE 

13g65 JIG BORING•" MILLING MACHINE, CAP. 55" M 

13868 BORING,DRII.1,.ING AND MILLING MACHINE; OPT 

14174 BORING, DRILLING AND MILLING MACHINE, PL 

14191 JlGBORlNG MACHINE, OPTICAL, NUMEIUCALLY 

14197 DEVLTEG HORIZ BORrNG MACH 

14404 HORIZONTAi. RORTNG, DRILLING & MILLING MAC 

14521 RA.DlAl. ORTU. 

14573 ROTARY TABLE, HORIZONTAL PLAIN, 12' DlAM 

14672 J..ATHF. TRACER SEMI AUTO 

14964 ROCKFORD SINGLE SPINDLE PLANING MILL 

14979 MEASU!UNCi MACHTNF., COORDTNATE TYPF., CNC, 

14980 ROTARY TABLE, INDEXING, ClRCULAR, POWER F 

14986 GRINDER MACHINE, SURFACE. RECIPROCATING, 

40035 COMPARATOl~. PROJECTION, CONTOUR&. MEASlJR 

40058 MILLING MACHINE, BED TYPE, HORlZONTAL, 

40061 MAGNE"OC PARTTCJ.E INSPECTION UNI.T. STA TT 

40076 MEASURING SYSTEM, LASER RAY TYPE 

40079 SPECTROMlffER, ULTRAVTOl.ET SPECTRUM, .173 

4008j POSlTTONF.R, WF.T.DTNCT, TABLE TYPE, POWER 

40089 MAGNETIC PARTICJ....E INSPECTION UNIT, STATT 

40092 ROTARY TABLE 

8-2 

T0:8438205985 

96971·I05996 

91192-005605 

9 JI 92-005608 

00111-317189 

91192-00586) 

91192-005862 

91192-006053 

91192-006170 

91192-006222 

OOOAF-573965 

91192-006599 

91192-006609 

9 ll 92 .OOG6 Io· 

91192..006614 

91I92-006629 

9 J 192-006639 

l 

9 lt 92-006641 

91192-006654 

91] 92-006657 

91 192-00666 I 

91192-006663 

!.'1192-006672 

a. 



FIVE-YEAR REVIEW REDLINE REVISIONS 

. i 



Five-Year Review Summary Form . 

' ' . ... - . . . 
_ · . · . SITE IDENTIFICATION - .·-· .:· . '- . . - ' ... - ~. 

- , - ' ' • , I. ' ,- ' ' ' '" r ~ " 

Site Name: Naval Industrial Reserve Ordnance Plant, Fridley 

EPA ID: MN3170022914 

NPL Status: Final 

Multiple OUs? 
Yes 

Has th~ site achieved construction completion? 
Yes 

" ~ ...... ~ : ·-' > _,.· ~, :_ .... <·:·_~'.'.'; ·· .. -/--_::. ', '::~>·,_:~ ..,.,o ,.:, o',.· ·~ 1 ->'~', -.·, --'::; ',~·':','."{:- ·: 
. · · :: .'-. - REVIEW STATUS .... , :· ... '. . · .·: ~ :,. · ~ .- . :-_ · .. 

'. '' " ' . - . .. . . ' _; :: '.. ; '• --.. - ' ; . . ' - :' : . ' .. -
, ' ' ' ; ' •:' • ' < ' : \ , ~ L ; • - • : • I 1- ' - ' • 

Lead agency: Other Federal Agency 
If "Other Federal Agency" was selected above, enter Agency name: Department of 
Defense/United States Navy 

-
Author name (Federal or State Project Manager): Naval Facilities Engineering Command 
Midwest 

Author affiliation: Lead Agency 

Review period: 11/15/2012-10/20/2013 

Date of site inspection: 01/17/2013 

Type of reyiew: Statutory 

Review number: 4 

Triggering action date: 10/22/2008 

Due date (five years a'fter triggering action date): 10/22/2013 



Five-Vear Review Summary Form (continued) 

The table below is for the purpose of the summary form and associated data entry and does not 
replace the two tables required in Section VIII and IX by the FYR guidance. Instead, data entry 
in this section should match information in Section VII and IX of the FYR report. 

Issues/Recommendations 

ipj:[c~ti~.ff6'9·41"~~~,V~~m~9Pml~(~~?t~ii,a~~,J#~nti'fi~~J~"th~~Ffy~~x~'~(R~yi~~'.f~PI'HJ'"; 
OU 1, OU 2, OU 3 

Operable Unit: Protectiveness Determination: 
OU1 Protective 

Protectiveness Statement: 

Addendum Due Date 
(if applicable): 
NA 

The OU1 remedy is currently protective of human health and the environment 
because the groundwater extraction system is functioning as intended by the ROD. 
Currently land use is consistent with commercial/industrial land use and no elements 
of residential land use are present, including residential drinking water wells. The 
groundwater remedy will achieve long-term protectiveness when the groundwater 
cleanup standards are achieved throughout the plume area. For the remedy to 
remain protective in the long term, hydraulic containment must be maintained and 
compliance with effective Institutional Controls (ICs) must be maintained. 

Operable Unit: Protectiveness Determination: 
OU2 Protective 

Protectiveness Statement: 

Addendum Due Date 
(if applicable): 
NA 

The remedy at OU2 is protective of human health and the environment and exposure 
pathways that could result in unacceptable risks are being controlled via LUCs. 
Compliance with effective ICs must be maintained. 



Operable Unit: Protectiveness Determination: 
OU3 Protective 

Protectiveness Statement: 

Addendum Due Date 
(if applicable): 
NA 

The remedy at OU3 is protective of human health and the environment and exposure 
pathways that could result in unacceptable risks are being controlled via LUCs. 
Compliance with effective ICs must be maintained. 

Operable Unit: Protectiveness Determination: 
Sitewide - all OUs Protective 

Protectiveness Statement: 

Addendum Due Date 
(if applicable): 
NA 

The overall remedies at NIROP Fridley are protective of human health and the 
environment because exposure pathways that could result in unacceptable risks are 
being controlled via LUCs, and because the groundwater extraction system is 
functioning as intended by the ROD. For the remedies to remain protective in the 
long term, hydraulic containment must be maintained and compliance with effective 
ICs must be maintained. 



EXECUTIVE SUMMARY 

NIROP Fridley 
Five Year Review 

Revision : G1 
Date: May-September 2013 

Section: Executive Summary 
Page 1 of 2 

Three operable units (OUs) have been identified at NIROP Fridley. Groundwater is identified as 

Operable Unit 1. The land outside of the main NIROP manufacturing building but within the legal 

boundaries of the facility, from ground surface down to groundwater elevation, has been identified as 

OU2. The land underneath the main NIROP building, and soils at elevations below groundwater 

elevation (the saturated zone) either under the building or outside the building, but within the legal 

boundaries of the facility has been designated as OU3. The Record of Decision (ROD) for OU1 was 

signed in September 1990. The ROD for OU2 and OU3 is combined in a single document, and was 

signed in September, 2003. The selected remedy for both OU2 and OU3 is Land Use Controls. 

Additional chronology details are provided in Section 2 of this Five Year Review. 

The groundwater remedy for Naval Industrial Reserve Ordnance Plant (NIROP) Fridley in Fridley, 

Minnesota included installation and operation of ground water recovery wells, with a two-phased plan for 

disposal of the ground water from the system. The site achieved construction completion in August 1991. 

The trigger for this Fourth Five Year Review was the last signature date of the Third Five Year Review on 

October 22, 2008. Groundwater use for industrial . commercial, or residential purposes is restricted by the 

deed. 

The assessment of this Five Year Review found that the remedy was constructed in accordance with the 

requirements of the OU1 Record of Decision. The remedy at OU1 currently protects human health and 

the environment because there are no known completed pathways to receptors. However, for the 

remedy to be protective in the long-term, hydraulic containment must be maintained and optimal 

performance of the extraction system must be achie•1ed to ensure long-term protectiveness. 

Although the results of the conservative screening indicate that no unacceptable Vapor Intrusion (VI) 

exposures are occurring, the Navy will work with EPA and MPCA to review the site conceptual model and 

evaluate whether a completed VI pathway exists. The site conceptual model may change based on the 

results of a Navy proposal to conduct limited voluntary optimization sampling beneath the building 

foundation. The limited voluntary optimization sampling will mainly be in the vicinity of the plating shop. In 

addition, the CSM may also be impacted by a potentialthe property transfer in 2013, and subsequent 

property redevelopment (anticipated between 2013-2019). Although not resulting in a specific 

recommendation , the site conceptual model will be updated as appropriate based on new information and 

will be used to evaluate whether a complete exposure pathway for VI has resulted. 
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NIROP Fridley 
Five Year Review 

Revision: G! 
Date: May-September 2013 

Section: Executive Summary 
Page 2 of 2 

The ROD for OU2 and OU3, specifying Land Use Controls, was signed in September, 2003. This fourth 

five year review evaluation of protectiveness of the OU2 and OU3 remedy indicates that the Land Use 

Control remedies for these OUs are functioning as intended and remain protective. 
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1.0 INTRODUCTION 

NIROP Fridley 
Five-Year Review 

Revision: G1 
Date: SeptemberMa7' 2013 

Section: 1 
Page 1 of 3 

The United States Navy, Naval Facilities Engineering Command Midwest, has conducted a Five-Year 

Review of the remedial actions implemented at all Operable Units (OUs) at the Naval Industrial Reserve 

Ordnance Plant (NIROP) Fridley site in Fridley, Minnesota. The purpose of this Five Year Review is to 

evaluate the implementation and performance of the remedy in order to determine if the remedy is 

protective of human health and the environment. 

This Five-Year Review Report includes the following: 

• Determination of whether the remedies for OU1 , OU2, and OU3 at NIROP Fridley remain protective 

of human health and the environment. 

• Identification of methods and conclusions of reviews. 

• Identification of issues found during the review, if any, and identification of recommendations to 

address them. 

• Any other information determined by the Navy to be important with regard to the assessment of 

remedy protectiveness. 

The Navy (Lead Agency) prepared this Five-Year Review Report pursuant to the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) Section 121 and the National Oil 

and Hazardous Substances Pollution Contingency Plan (NCP). CERCLA Section 121 states: 

041306/P 

If the President selects a remedial action that results in any hazardous substances, 

pollutants, or contaminants remaining at the site, the President shall review such 

remedial action no less often than each five years after the initiation of such remedial 

action to assure that human health and the environment are being protected by the 

remedial action being implemented. In addition, if upon such review it is the judgment of 

the President that action is appropriate as such site in accordance with section [104] or 

[106], the President shall take or require such action. The President shall report to the 

Congress a list of facilities for which such review is required , the results of all such 

reviews, and any actions taken as a result of such reviews. 
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NIROP Fridley 
Five-Year Review 

Revision: G1 
Date: SeptemberMa;< 2013 

Section: 1 
Page 2 of 3 

The United States Environmental Protection Agency (EPA) interpreted this requirement further in the 

NCP, 40 Code of Federal Regulations (CFR) 300.430(f)(4)(ii) , which states: 

If a remedial action is selected that results in hazardous substances, pollutants, or 

contaminants remaining at the site above levels that allow for unlimited use and 

unrestricted exposure, the lead agency shall review such action no less often than every 

five years after the initiation of the selected remedial action. 

• This Five-Year Review is required because hazardous substances, pollutants, or contaminants 

remain on site in excess of levels that allow for unlimited use and unrestricted exposure. 

• This Five-Year Review was prepared based on remedial actions conducted as of December 31 , 

2012. 

• This Five-Year Review is the fourth Five-Year Review to address OU1 (the groundwater OU), but 

only the second to address OU2 and OU3 (soil OUs) at NIROP Fridley because the Record of 

Decision (ROD) for OU2 and OU3 was signed just prior to completion of the second Five-Year 

Review Report. 

• The initial triggering event for five-year reviews at NIROP Fridley was completion of construction of 

the OU1 remedy. The triggering action for this fourth review was October 22. 2008. the date of 

signature of the previous five-year review. 

_•_This Five-Year Review was prepared in accordance with EPA's Comprehensive Five-Year Review 

Guidance (2001). 

• The Five-Year Review site inspection was conducted by NAVFAC MidWest personnel. and EPA and 

MPCA representatives were in attendance. 

The OU2/0U3 ROD was signed in September 2003. OU2 generally corresponds to soil outside the main 

plant building, and OU3 generally corresponds to soil underneath the main plant building. More specific 

information about the extents of OU2 and OU3 is included in NIROP's 1991 Federal Facility Agreement 

(FFA). The selected remedy for both OU2 and OU3 is land use controls (LUCs) . OUs 1, 2, and 3 are the 

only OUs at NIROP Fridley. 
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NIROP Fridley 
Five-Year Review 

Revision: G1 
Date: SeptemberMai,< 2013 

Section: 1 
Page 3 of 3 

OU1 consists of the groundwater under the NIROP property. The 1991 FFA between the EPA, 

Minnesota Pollution Control Agency, (MPCA) and United States Department of the Navy, which primarily 

addressed OU1, requires that an Annual Monitoring Report (AMR) be submitted by the Navy to EPA and 

MPCA each year following commencement of the groundwater remedial action at NIROP Fridley. The 

AMR includes summaries and copies of operating, maintenance, and monitoring data for the groundwater 

extraction and treatment system from the identified calendar year. In addition, a Remedial Action Work 

Plan (RAWP), also required by the FFA, provides an annual evaluation of the performance of the 

extraction well system in achieving hydraulic containment of contaminated groundwater. The RAWP is a 

primary document under the FFA that describes how the Navy will implement the ROD. The RAWP is 

modified periodically, as necessary, and is typically focused on the number and frequency of groundwater 

monitoring wells sampled to support the AMR process. 
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2.0 SITE CHRONOLOGY 

NIROP Fridley 
Five-Year Review 

Revision: 1G 
Date: SeptemberMay 2013 

Section: 2 
Page 1 of 7 

The National Superfund Database Comprehensive Environmental Response, Compensation, and Liability 

Information System (CERCLIS) identification number for NIROP Fridley is MN317002291400. NIROP 

Fridley was proposed for inclusion on the National Priorities List (NPL) on July 14, 1989, and was listed 

on November 21, 1989. The Federal Register Notice appeared on November 21, 1989. 

The following chronology includes actions taken with respect to all OUs at the site. 

Date Event 

1940 to 1941 Naval ordnance manufacturing facility was constructed. 

1947 Navy purchased what is now the federally owned portion of NIROP. 

1942 to 1964 Northern Ordnance, Inc., a subsidiary of Northern Pump Company, operated the 
naval ordnance manufacturing complex. 

1964 FMC Corporation purchased the southern portion of the manufacturing facility 
property from Northern Pump Company. 

Early 1970s Limited disposal of paint sludge and chlorinated solvents in pits and trenches at 
NIROP. 

1980 

September Navy implemented a program to identify and control environmental contamination 
from past use and disposal practices. 

1981 

March Anonymous phone call to MPCA regarding disposal practices at the FMC-operated 
facility. 

March 16 to April Three production wells at the site were sampled by MPCA. Trichloroethene (TCE) 
23 was detected at 0.035 to 0.200 mg/L. 

April 24 Wells FMC-1 and NIROP-2 and -3 were discontinued for drinking water usage. 
Well FMC-1 was intermittently used for process cooling water until June 1983. 

December 31 TCE was detected at 0.0012 mg/L at the Minneapolis water supply intake, just 
downriver from NIROP. Earlier in 1981, TCE was detected at the water works 
intake at unquantifiable levels during four sample rounds. 

Storm sewer outfalls were sampled for several constituents. Quantifiable levels of 
volatiles were detected in the sanitary sewer underneath NIROP and at National 
Pollutant Discharge Elimination System (NPDES) outfall 20200, at the NIROP 
property line. 

Site was divided into the North Study area (government-owned property) and 
South Study Area (FMC-owned property) for additional investigations. 

1982 

March 31 Investigation of the North Study area began. 

041306/P 2-1 CTO F27C 



Date 

1983 

May 

June 

1983 - 1984 

November 18, 1983 
to March 1984 

May 22, 1984 

1983 to 1986 

1986 

June 

1987 

March 

June 

September 

November 

1988 

July 

1989 

February 8 

May22 

July 14 

041306/P 

Event 

Navy authorized the Installation Restoration (IR) Program. 

NIROP Fridley 
Five-Year Review 

Revision: 1G 
Date: SeptemberMa;< 2013 

Section: 2 
Page 2 of 7 

Initial Assessment Study (IAS) for the NIROP site was completed. 

As a result of the IAS, United States Army Corps of Engineers (USAGE) was 
assigned to manage remediation at NIROP Fridley. USAGE installed 33 
monitoring wells on and around the site over the next 3 years. 

Approximately 1,200 cubic yards of soil considered hazardous and 43 drums were 
excavated from the North 40 (i.e., North Study) area and disposed of at an off-site 
Resource Conservation and Recovery Act (RCRA)-permitted facility. Samples 
were analyzed from the soils at the base of each excavation. Soil samples from 
the floors of several trenches had total volatile organic compound (VOC) 
concentrations greater than 1 mg/L. 

MPCA issued a Request for Response Action at the site to the Navy and FMC 
Corporation. 

Eight rounds of groundwater sampling were completed. The last round was 
conducted in November 1986 by RMT, Inc. 

RMT was retained by USAGE to complete the Remedial Investigation 
(Rl)/Feasibility Study (FS) for OU1 (groundwater). 

FMC established an agreement with MPCA to pump contaminated groundwater 
until total VOC levels in certain wells were less than 0.270 mg/L. Pumped water 
was discharged to the local sanitary (Pig's Eye) wastewater treatment plant. 

All use of TCE at NI ROP discontinued; 1, 1, 1-trichloroethane (TCA) put into use in 
place of TCE. 

RI Report (RMT, June 1987) issued for OU1. 

During excavation of an on-site utility trench, a strong odor was detected in the 
trench by construction workers. Soil exposed during the excavation was later 
monitored by MPCA using an HNu photoionization detector (PID). The trench is 
along the northern property line of NIROP. 

An anonymous phone call to FMC directed the MPCA's attention to a potential 
hazardous waste site in the vicinity of the Dealers Manufacturing facility located 
approximately 1,000 feet east of NIROP. 

Results of a soil pore gas survey were included in the Quality Control Summary 
Report for the Soil Gas Survey (RMT, February 1988). 

FS Report (RMT, July 1988) issued for OU1. 

Navy established the Technical Review Committee (TRC) for the project and 
convened the first meeting. TRC meetings were held every 3 months until the 
beginning of the Restoration Advisory Board (RAB) in 1995. 

Public meeting to present the Rl/FS is held in Fridley, Minnesota. 

NIROP proposed for listing on the NPL by EPA. 
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Date 

July 31 

November 21 

1990 
May1 

May9 

May 1 to May 30 

September 

October to 
November 

1991 
March 

August 

December 

May 

1992 
January 

August 20 

September 

041306/P 

NIROP Fridley 
Five-Year Review 

Revision: 1G 
Date: SeptemberMa;< 2013 

Section: 2 
Page 3 of 7 

Event 

Public Repository is established at Anoka County Branch Library, 410 N. E. 
Mississippi St., Fridley, Minnesota. 

NIROP listed on NPL by EPA. 

Navy issues final Proposed Plan for groundwater remediation for OU1 after review 
by MPCA and EPA. 

Public meeting to present the Proposed Plan is held in Fridley, Minnesota. 

Public comment period for the proposed groundwater remedial action is held. 

A ROD was signed for OU1 by the Navy, MPCA, and EPA. A groundwater pump-
and-treat alternative was selected in the ROD. 

Fifty-five soil borings were advanced to assess the extent of soil contamination in 
four areas of the facility (background area, North 40 area, Hazardous Waste 
Storage Area C, and southeastern area near Well 9-S). The North 40 area 
included 22 soil borings to investigate potential soil contamination due to past 
disposal practices, the locations of former Hazardous Waste Storage Area C 
included 28 soil borings to investigate potential soil contamination associated with 
the storage area, and the Southeast Area included four soil borings to attempt to 
delineate the source(s) of volatiles in groundwater monitoring wells in the area. 
Concentrations of VOCs up to 62,000 µg/kg were detected near the 
decontamination pad (RMT, 1991 a). 

FFA issued for NIROP Fridley (EPA, MPCA, and U.S. Navy, March 1991). 

An initial aerial photographic review was conducted by RMT that included 
photographs from 1945 to 1977. 

Installation of four groundwater recovery/containment wells and additional 
groundwater monitoring wells was completed in late 1991 for OU 1. 

A second review of additional aerial photographs was performed jointly by 
representatives of the Navy, EPA, MPCA, FMC, and RMT. As a result of the 
review and subsequent discussions, additional areas of investigation were 
identified as OU2 and OU3. 

Community Relations Plan issued (RMT, 1991 b). 

A RAWP (RMT, January 1992) was issued for OU2. The RI for the soils OUs 
addressed soil contamination in the unsaturated zone (i.e., above the water table) 
in areas of NIROP Fridley not covered by buildings or other surface structures. 
The scope of the soil RI was to investigate potential outdoor sources that may 
contribute to groundwater contamination. 

An Emergency Removal Operation Report (Bay West, August 1992) was issued 
that discussed investigation of the North 40 area. Thirty-one drums were 
excavated, sampled, and overpacked, and the drums, along with approximately 
900 cubic yards of soil and debris, were removed from the excavation. Excavated 
drums were disposed of via incineration at an EPA AGRA-licensed facility. 
Associated debris (screened material) was disposed of at a sanitary landfill or 
RCRA-secure landfill based on analytical results. 

The groundwater recovery system was completed, and OU1 monitoring began. 
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Date 

December 

1993 
September 

1994 
September 

1995 
March 

April 16 

April 1, 1995 to 
May 4, 1995 

May 

June 

September 

1996 
February 

April to June 

1997 
February 

June 

June 25, 1997 to 
March 25, 1998 

041306/P 

Event 

NIROP Fridley 
Five-Year Review 

Revision: 1Q 
Date: SeptemberMay 2013 

Section: 2 
Page 4 of 7 

A 90-Day Determination Document (RMT, December 1992) was prepared that 
evaluated the effectiveness of the OU1 recovery system over the first few months 
of operation. 

An RI (RMT, September 1993) was issued for OU2. Results indicated that volatile, 
semivolatile, pesticide, hydrocarbon, and metals contamination was present in soil 
at several locations. 

Results of East Plating Shop soil sampling were issued to the Navy in a letter 
report (Bay West, 1994). Two soil borings were completed, and several metals 
and cyanide were identified at concentrations greater than background levels 
determined during the OU2 RI. 

A Work Plan (Halliburton NUS, March 1995) was issued for investigation of soil 
and groundwater beneath the East Plating Shop. Proposed field activities included 
the installation of six soil borings and three temporary monitoring wells. 

First NIROP Fridley RAB meeting was held. 

MK added extraction wells AT-5A and AT-5B to improve hydraulic containment of 
the Ground Water Treatment Facility (GWTF). 

Results of East Plating Shop soil and groundwater investigation were issued 
(Halliburton NUS, May 1995). The report identified soil and groundwater 
contamination under the East Plating Shop; TCE was the primary contaminant. 
Other VOCs, including 1, 1, 1-TCA, acetone, and styrene and metals (chromium, 
lead, and cyanide) were detected at concentrations greater than background 
levels. 

Thirty former Areas of Concern (AOCs) located within the NIROP facility were 
identified on a Solid Waste Management Unit (SWMU) map (UDLP, 1995) to 
ensure that all AOCs were being addressed in future investigations. 

Results of a site evaluation conducted at the NIROP facility in August 1995 were 
presented in the Site Evaluation Report (Brown & Root Environmental, September 
1995). Fifty-nine AOCs, the sanitary sewer system, and the storm sewer system 
were identified as potential areas requiring further investigation. 

Revisions to the Final Site Evaluation Report (Brown & Root Environmental, 
September 1995) identified nine additional potential AOCs (AOCs 60 to 68) that 
were not previously reported because they were not suspected sources of TCE 
contamination. 

MK conducted a North 40 drum removal action. Twenty-three drums and 12 
smaller containers were removed along with 100 cubic yards of soil. 

Community Relations Plan was updated and reissued (RMT, February 1997). 

The Final Field Sampling Plan for the OU3 Rl/FS (Brown & Root Environmental, 
June 1997) was issued. 

Phases I and II of the field investigation for the OU3 Rl/FS were completed. 
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Date 

July 

September to 
January 1998 

1998 
March 30, 1998 to 
November 14, 1998 

August 

September 

November 

1999 
August 

September 

2000 
February 

March 

April 

May 

June 

August 

December 

2001 
March 

April 

May 

May 

September 

December 

041306/P 

NIROP Fridley 
Five-Year Review 

Revision: 1Q 
Date: SeptemberMay 2013 

Section: 2 
Page 5 of 7 

Event 

Work Plan for the OU3 Rl/FS (Brown & Root Environmental, July 1997) was 
issued. 

Phase 1 of MK contract to construct GWTF (outside portion of work) was issued. 

Phase II of MK contract to construct GWTF (inside portion of work) was issued. 

OU3 RI Report, Revision 0 (Tetra Tech, August 1998) was issued. 

First Five-Year Review Report was issued (Tetra Tech, 1998). 

Community Relations Plan was updated and issued (Tetra Tech, 1999). 

OU3 RI Report, draft final Revision O (Tetra Tech, August 1999), was issued. 

Community Relations Plan was updated and reissued (Tetra Tech, September 
1999). 

OU3 FS issued - EPA and MPCA subsequently request Focused FS instead. 

1999 AMR issued; Revision 6 RAWP issued. 

Anoka County Park (ACP) Groundwater Investigation Report issued. 

Basewide Work Plan (CH2MHILL Constructors, Inc., May 2000) issued. 

Focused FS issued - Partnering Team subsequently shelves the FS because EPA 
determines that proceeding directly to a Proposed Plan is appropriate for this site. 

Final Work Plan Addendum 1 Modification to the Extraction System and 
Abandonment of Production Wells (CH2MHILL Constructors, Inc., August 2000) 
was issued. 

CH2MHILL Constructors, Inc., completed installation of extraction wells (AT-7, 
AT-8, AT-9, and AT-10), abandoned AT-2, and abandoned production wells No. 2 
and No. 3. 

2000 AMR was issued; Minor Modification Fact Sheet for OU1 Remedy was 
issued. 

Technical Memorandum that finalizes the 1999 AMR and ACP Groundwater 
Investigation Report issued. 

Final Work Plan Field Application to Enhance In-Situ Bioremediation of Chlorinated 
Solvents Via Vegetable Oil Injection (Parsons Engineering Science, Inc., 
September 2001) was issued. 

CH2MHILL Constructors, Inc., completed abandonment of extraction wells AT-1A 
and AT-4, installed packer at extraction well AT-3A, and upgraded 
software/hardware for the GWTF system. Start-up period for the GWTF system 
with new extraction wells begins. 

Vegetable Oil Pilot Study Work Plan for Anoka County Park finalized. 

ACP Vegetable Oil Pilot Study- vegetable oil injected in southern portion of ACP. 
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Date 

2002 
March 

April 

June 

August 2002 

2003 
March 

September 

September 

Segtember 

December 

2004 
January 

March 

17 June 

August 

2005 
March 

June 

September 

September 

2006 
March 

April 

April 

August 

November 

2007 
July 

September 
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Event 

2001 AMR issued. 

NIROP Fridley 
Five-Year Review 

Revision: 1G 
Date: SeptemberMay 2013 

Section: 2 
Page 6 of 7 

RI for OU3 and Supplemental RI Information Report (OU2) were finalized (Tetra 
Tech, April 2002). 

Excavation of PAH-contaminated soil in Area A4 of the North 40 was completed 
per an Action Memorandum issued (Tetra Tech, June 2002). 

Proposed Plan for OU2 and OU3 was finalized, and the Public Meeting for the 
Proposed Plan was held on August 22. 

Revised OU1 RAWP was finalized. 

ROD for OU2 and OU3 was signed. 

Draft Work Plan for Installation of New Wells to Confirm Groundwater Capture was 
provided to support ongoing capture analysis. 

Second Five-Year Review Regort issued. dated Segtember 11, 2003 

Draft report on capture evaluation was issued (USGS, December 2003). 

USGS Report, Cross-Borehole Radar to Monitor Field-Scale Vegetable Oil 
Injection, issued. 

Draft 2003 AMR issued 

NIROP plant sale to United Defense Limited Partnership (UDLP) completed. 

MPCA informal regional bedrock aquifer study was unable to confirm that bedrock 
PCE contamination at the northeastern NIROP boundary was from the Kurt 
Manufacturing Site. 

Draft 2004 AMR issued. 

Sale of property to EL T Minneapolis LLC. 

Five additional groundwater monitoring wells (and three additional borings) 
installed just beyond the line of groundwater extraction wells to help confirm 
capture efficiency. 

Revision 1 of the 2003 RAWP was issued. 

Final Vegetable Oil Pilot Test Technical Memorandum issued. 

Pump test at wells 11-S and 17-S pump test completed. The test was designed to 
determine which aquifer zone influences these wells and concluded that both are 
more heavily influenced by intermediate-zone pumping wells. 

Draft 2005 AMR issued. 

Draft 2006 RAWP update issued. 

Final Vegetable Oil Application Report issued. 

Draft 2006 AMR issued (delayed due to federal budget continuing resolution) . 

Final USGS Report, Evaluation of the Contributing Area for Recovery Wells, is 
issued. 
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Date 

2008 
April 

October 

2009 
March 

2010 
April 

2011 
May 

July 

November 

December 

I 
2012 
AQril 

June 

July 

I QeeeA=iseF 

August-September 

041306/P 

Event 

Draft 2007 AMR issued. 

Final Third Five-Year Review Report signed. 

Draft 2008 AMR issued. 

Draft 2009 AMR issued. 

Draft 2010 AMR issued. 
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Pre-Final Design for installation of new intermediate-zone extraction wells was 
provided to support ongoing capture analysis. 

Installation of new intermediate-zone extraction wells complete. 

Pump testing of the new intermediate-zone extraction wells AT-11 , AT-12 and AT-
13 conducted. Construction of AT-11 . AT-12 . and AT-13 com12leted. Extraction 
well AT-13 begins 12um12ing. 

NIROP O&M "Su12er Soak" Extraction Well Redevelo12ment Process Tech Memo, 
Naval Industrial Reserve Ordnance Plant. Fridley, Minnesota, dated A12ril 3, 2012 
(Su12er Soak Memo) was issued. 

Draft Pump Test Evaluation Memo issued. USGS Re12ort Simulation of 
Containment Well Ca12ture at the Naval Industrial Reserve Ordnance Plant, Fridley. 
Minnesota was issued (USGS. June 29, 2012) 

Draft 2011 AMR issued. 

Annual groundwater sampling event completed to support the Five-Year Review. 
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NIROP Fridley is located in the northern portion of the Minneapolis/St. Paul Metropolitan Area in an 

industrial/commercial area within the limits of Fridley, Minnesota (see Figures 3-1 and 3-2). The site is 

not adjacent to any residential areas and is not located in or not near any known environmentally 

sensitive areas. 

Advanced Naval weapons systems were designed and manufactured at the NIROP. The northern portion 

of the facility was government owned and operated by a private contractor (UDLP - Armament Systems 

Division), and the remainder of the facility was owned and operated independently by UDLP (Now BAE). 

In 2004, the Navy sold the property to FMC (now BAE) and BAE then sold the property to EL T 

Minneapolis, LLC. Currently, EL T Minneapolis, LLC, owns the former NIROP property and leases space 

back to UDLP. The site owners and occupants are likely to change in the future, but land use is not 

expected to change. The formerly government-owned portion of the facility constitutes what is referred to 

as the NIROP Fridley site. 

The site comprises approximately 82.6 acres, most of which are covered with buildings or pavement. The 

site is situated on a broad, flat, alluvial terrace approximately 30 feet above and a,GGGbetween 750 and 

900 feet east of the Mississippi River. 

Adjacent land use is commercial and light industrial to the north, heavy industrial to the south, 

recreational to the west, and commercial/light industrial (including railroads) to the east. These land uses 

are expected to remain the same in the future. 

Natural resource use in the area consists of recreational activities in the Anoka County Riverfront 

Regional Park (ACP), directly west of East River Road from the NIROP site and adjacent to the 

Mississippi River. No federal or state freshwater wetlands are within 1 mile of the site. No critical habitats 

of endangered species or national wildlife refuges have been identified near the site. The NIROP Fridley 

groundwater contamination does not limit public use of ACP. 

The NIROP Fridley site is underlain by an unconsolidated sand and gravel aquifer that overlies bedrock 

aquifers. The water table is 20 to 25 feet below the ground surface in the unconsolidated aquifer, which 

has a saturated thickness of approximately 100 feet. Discontinuous silty clay aquitards are present at 

various depths below the ground surface. The underlying shallow bedrock consists of Prairie du Chien 

Dolomite and Jordan Sandstone, referred to as the PCJ aquifer. The basal unit of the St. Peter 
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Sandstone that overlies the PCJ aquifer across the northern portion of the site acts as a confining layer 

where present. Where it is absent, the unconsolidated aquifer is hydraulically connected to the PCJ 

aquifer. Groundwater flow in the unconsolidated aquifer is generally from the northeast to the southwest 

across the site toward the Mississippi River. The groundwater containment and extraction system has 

altered groundwater flow characteristics. 

The City of Minneapolis Water Treatment Plant intake, which draws water from the Mississippi River, is 

located just less than 1 mile downstream (south) from the NIROP site. Approximately 500,000 people are 

served by this treatment plant. 

Groundwater in portions of the unconsolidated aquifer beneath NIROP Fridley contains VOCs. The 

VOCs typically detected are as follows (from greatest frequency detected to least detected): TCE, cis-

1,2-DCE, trans-1,2-DCE, 1,1-dichloroethane (DCA), 1,1-DCE, PCE, vinyl chloride, and 1,1,1-TCA. 

Concentrations vary widely across the site; however, TCE has been detected more frequently and at 

greater concentrations than any other VOC. TCE is therefore assumed to be the primary indicator 

parameter for monitoring contamination and remedial system performance at NIROP Fridley. Results of 

laboratory analyses of samples collected from groundwater monitoring and extraction wells during each 

calendar year are presented and discussed in the AM Rs. 

During the early 1970s, paint sludges and chlorinated solvents generated from ordnance manufacturing 

processes were disposed of in pits and trenches in the North 40 area, which is the undeveloped NIROP­

area immediately north of the building. Contaminant sources in the North 40 and beneath the NIROP 

building were not identified until December 1980, when MPCA received information concerning historical 

waste disposal practices at NIROP. Results from groundwater sampling in March and April 1981 

indicated that TCE was present at up to 200 µg/L in two on-site water supply wells. In December 1981, 

TCE was detected in Mississippi River water at the City of Minneapolis water treatment plant intake at 

1.2 µg/L. The intake is located approximately 4,900 feet downstream from NIROP. The Safe Drinking 

Water Act (SOWA) Maximum Contaminant Level (MCL) for TCE is 5.0 µg/L. In April 1981, the NIROP 

water supply wells were shut down, and a municipal water supply was connected to the plant. 

In May 1983, a report identified that drummed wastes were buried in the North 40. Groundwater 

monitoring wells were installed and sampled in the area to investigate potential impacts from drum 

disposal. From November 1983 to March 1984, approximately 1,200 cubic yards of contaminated soil 

and 43 drums were excavated and disposed of at facilities licensed to accept such wastes. An Rl/FS was 

conducted from June 1986 to May 1989. The NIROP site was listed on the NPL in November 1989. 

Following the Rl/FS, a Proposed Plan to hydraulically contain TCE-contaminated groundwater was 
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presented to the public. Phase I treatment of extracted groundwater was to be conducted at a local 

Publicly Owned Treatment Works (POTW). Phase II involved on-site treatment with discharge of treated 

water in accordance with an NPDES discharge permit to the Mississippi River. The ROD for OU1 

addressing groundwater contamination through hydraulic containment and treatment was signed in 

September 1990. 

The first Five-Year Review was drafted by EPA and signed by the Navy as Lead Agency in October 1998. 

The first Five-Year Review determined that the OU1 remedy was protective of human health and the 

environment. The First Five-Year Review report recommended that residual groundwater contamination 

in ACP would be further evaluated. These recommendations were recounted in Section 5 (Progress 

Since the Last Five-Year Review) of the Second Five-Year Review (Navy, October 2003). 

A risk assessment for OU2 was conducted in 1996. Following a revision of that risk assessment, it was 

determined that risk in ooe-subarea A4 of OU2 was inordinately influenced by a single data point.1 

specifically AB032. Therefore, during summer 2002, the Navy conducted a time-critical removal action to 

remove approximately 35 cubic yards of soil around tffis-location AB032 to a depth of 3 feet. This 

removal action was completed in June 2002 and addressed the only remaining location with 

unacceptable risks for surface soil. 

In 1997, a 48 data-point shallow groundwater study was conducted as part of the RI undertaken to define 

source areas beneath the NIROP building (OU3). The planned methodology was to insert a 3.5-foot 

screen into each temporary borehole at a depth determined to be 7 feet below the top of the encountered 

piezometric surface. The East Plating Shop was identified as the primary source area beneath the 

NIROP building. A ROD was signed in September 2003 for OU2 and OU3 requiring commercial/industrial 

land use restrictions and an engineering barrier tRe--ensure that the concrete pit floor in the former Plating 

Shop is not removed without prior regulatory approval to prevent unacceptable worker exposures. 

A pilot test was conducted voluntarily by the Navy to evaluate whether addition of refined soybean oil to 

enhance reductive dechlorination this technology would effectively decrease TCE concentrations in 

Anoka County Park. The pilot test consisted of the installation of injection and monitoring wells, baseline 

sampling, vegetable oil injection, and follow-up monitoring was conducted from October 2001 to 

November 2005, in Anoka County park. A total of 3,600 gallons of refined soybean oil and 7,200 gallons 

of native groundwater were injected into three injection wells in December 2001. Additional monitoring 

wells were installed and additional soil sampling was conducted in March and April 2005 to improve 

evaluate of pilot test performance. 
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The results of the pilot study indicated that addition of organic substrate was successful in creating 

conditions conducive to reductive dechlorination of chlorinated VOCs. The Vegetable Oil Pilot Project 

Report (Parsons, 2006) acknowledged that the induced "geochemical changes (were) neither spatially 

uniform nor temporally consistent." Nevertheless, significant reductions in chlorinated solvent 

concentrations were observed in the pilot test area. As a result, the Vegetable Oil Pilot Project Report 

concluded that ''the vegetable oil pilot test has been successful in enhancing the destruction of 

chlorinated solvent mass in the subsurface and has thus been successful in reducing the overall toxicity 

of the groundwater plume." The Vegetable Oil Pilot Project Report recommended that "organic substrate 

addition in general and vegetable oil injection specifically be considered as a future remedial option at this 

site" and also recommended that application of this technology be limited to "defined contaminant hot 

spots or source areas instead of attempting to treat large areas." The report also acknowledged that the 

decision to implement vegetable oil technology in ACP can only be made within the context of other 

factors such as the decreasing levels of contamination recently observed in ACP due presumably to 

recent upgrades in the extraction system. 

Since the previous five-year review, three new extraction wells were installed in 2011, AT-11, AT-12, and 

AT-13 to replace AT-3A (which was failing due to age) and enhance system performance. One 

investigation borehole was installed to obtain a vertical profile of groundwater contamination between the 

NIROP building and the extraction system. 

Annual groundwater monitoring continues through each year's AMR, reporting on sampling results from a 

broad network of groundwater monitoring wells screened at multiple depth intervals. Each AMR also 

provides a description of operation and maintenance (O&M) highlights, for the current year, on the 

groundwater extraction system components and system performance as a whole. 

NIROP RAB History 

Prior to issuance of the ROD, multiple public meetings were held in Fridley to present investigation results 

and proposed cleanup plans and to compile comments and input from the local community. The cleanup 

team for NIROP (MPCA, USEPA, and the Navy) participated in the meetings. The NIROP TAC, 

established in 1989, was modified to become a RAB in 1995 to improve public participation by providing 

greater direct community involvement. RAB community members provided input on technical documents 

and restoration activities. 
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More than 10 years ago, Navy tried several times to set up a document repository at the Anoka County 

Fridley public library. The Public Library was not interested and stated that they did not have the space. 

Dual repositories existed for a few years - MPCA (Dave Douglas) maintained a repository at MPCA while 

another repository was maintained at NIROP under Navy ownership. When the Navy sold the NIROP 

property, the new owners wanted to take over the space and so the repository remnants (which had not 

been maintained for several years) were shipped to Tetra Tech. In 2012, pertinent documents were 

assembled and a repository was established on line at http://go.usa.gov/DyNYhttp://go.usa.go•HYwpd. 
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Three OUs have been identified at NIROP Fridley. Groundwater is identified as OU1. OU1 is identified 

as contaminated groundwater from the NIROP. The land outside of the main NIROP manufacturing 

building but within the legal boundaries of the facility, from the ground surface to the water table, has 

been identified as OU2. The land under the main NIROP building and soil at elevations below the water 

table (the saturated zone) either under the building or outside the building but within the legal boundaries 

of the facility has been designated as OU3. The ROD for OU1 was signed in September 1990, and the 

OU1 remedy was evaluated in the First Five-Year Review Report signed in September 1998 and the 

second Five-Year Review signed in October 2003. The ROD for OU2 and OU3 was signed in September 

2003 and therefore the OU2/0U3 remedy was not evaluated in significant detail in a five-year review until 

the Third Five-Year Review Report was signed in October 2008. Additional chronology details are 

provided in Section 2 of this Five-Year Review Report. 

4.2 OU1 REMEDIAL ACTIONS 

The remedial action specified in the 1990 OU1 ROD was 'hydraulic containment and recovery of all future 

migration of contaminated groundwater from the NIROP and the recovery, to the extent feasible, of 

groundwater contamination downgradient of the NIROP." The selected remedy included installation and 

operation of groundwater containment and extraction wells with a two-phased plan for disposal of 

groundwater from the well system. Contaminated groundwater remains downgradient of the NIROP 

facility in ACP. Although no time frame for dissipation of groundwater contamination was provided in the 

ROD, to date it cannot be clearly established that natural dissipation of this groundwater contamination is 

occurring as predicted in the ROD, although there is evidence to suggest that degradation of 

contaminants is taking place. 

Natural dissipation of contaminated groundwater in ACP cannot clearly be established at this time 

because major improvements to the groundwater containment and extraction system occurred during 

2011 and 2012. Prior to this major improvement, groundwater monitoring data downgradient of the 

NIROP property line indicated the possibility that limited contaminated groundwater might be bypassing 

the previous extraction system, which may have been due to the failing extraction well AT-3A. Although 

significant improvements in groundwater quality in ACP have occurred following 1995, 2001, and 

2011/2012 extraction system upgrades, some evidence suggested that limited contaminant bypass 
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continued. Reductions in the greatest ACP contaminant concentrations occurred as a result of the 

vegetable oil remediation described in the previous section, however, these improvements were 

extremely localized. It is noted that the ROD only requires " ... the recovery, to the extent feasible, of 

groundwater contamination downgradient of the NIROP ... " 

There are no Land Use Control (LUC) components to the OU1 remedy. 

4.2.1 Phase I of OU1 Remedial Actions 

During Phase I of the groundwater extraction remedy, groundwater from the extraction system was 

discharged to an existing sanitary sewer system for treatment at the local POTW. The groundwater 

extraction system and pretreatment facilities began operating in September 1992. Monitoring of these 

facilities and associated monitoring wells has been performed since startup according to the procedures 

described in the 1995 RAWP for Groundwater Remediation as approved by EPA and MPCA. The RAWP 

was revised in September 2005 to refine the sampling frequency and number of monitoring wells to be 

sampled. 

As required by the ROD, an evaluation of the effectiveness of the groundwater extraction system in 

achieving hydraulic containment of contaminated groundwater from the site during the initial 90-day 

operating period was submitted to EPA and MPCA in December 1992 (RMT, 1992). The evaluation 

concluded that additional groundwater extraction wells would be needed to achieve effective hydraulic 

containment. A work plan for upgrading the original extraction system was prepared and approved by 

EPA and MPCA (Morrison Knudsen, April 1995). Two additional extraction wells were installed and 

placed into operation in June 1995. At that time, the combined groundwater extraction system consisted 

of six wells. With the approval of the MCES, based on water quality, the pretreatment system was shut 

down in March 1995, and the combined discharge from the extraction wells was transferred directly to the 

sanitary sewer. Discharge to the sanitary sewer continued until the startup of Phase II in 1997. 

4.2.2 Phase II of OU1 Remedial Actions 

Construction of the Phase II on-site groundwater treatment facility began in September 1997. The 

system, was completed and the facility began operation in December 1998. The discharge to the MCES 

sanitary sewer system was terminated, and treated groundwater from NIROP is now discharged to the 

Mississippi River through Outfall 020 (NPDES/SDS Permit MN0000710). 
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The OU1 groundwater containment and extraction system currently consists of nine pumping wells and 

related piping and appurtenances. A site plan showing the approximate locations of the extraction wells 

and associated facilities is presented as Figure 3-2. The ROD does not specifically list remedial action 

objectives (RAOs) for OU1; however, it states that the objective of the selected remedy is to address the 

principle threat posed by the site by providing hydraulic containment to prevent further migration of 

contaminated groundwater from the NIROP and by recovering, to the extent feasible, contaminated 

groundwater beneath ACP. The ROD further states that the initial goal of the selected remedy is to 

contain contaminated groundwater from both the NIROP and, to the extent feasible, ACP, and that the 

ultimate goal is to restore groundwater quality in the unconsolidated aquifer at the site to MCLs. The 

ROD also states that EPA has determined that MCLs are relevant and appropriate standards for 

groundwater unless, under circumstances at the site, more stringent standards must be applied to ensure 

protection of public health and the environment. 

The current extraction wells are identified as AT-5A, AT-5B, AT-7 AT-8, AT-9, AT-10, AT-11, AT-12, and 

AT-13. The wells are located and constructed to contain and extract contaminated groundwater along the 

southwestern (downgradient) portion of the NIROP site. 

A schematic diagram showing the components of the groundwater extraction system and GWTF is 

presented as Figure 4-1. The discharge from each of the extraction wells is routed via separate 

forcemains to a Control House located near the security fence on the western side of the plant. 

Instrumentation provided at the Control House includes a flow rate indicator and flow volume totalizer for 

each extraction well discharge. The combined discharge from the extraction wells flows via a single pipe 

to a Treatment Building located near the Control House. Sampling ports are located on the piping for 

each extraction well and on the combined discharge to the Treatment Building. 

The major components of the current treatment system include a feed tank, air stripping units, and 

effluent system. The feed system consists of an equalization tank to collect groundwater pumped from 

the extraction well system and feed pumps to convey the groundwater from the equalization tank to four 

low-profile, tray-type, air strippers operated in parallel. The effluent water flows by gravity to the effluent 

sump. Effluent pumps convey the treated water from the effluent sump to an existing 72-inch-diameter 

storm sewer that discharges to the Mississippi River through NPDES/SDS Outfall 020. 

Exhaust air is vented to the atmosphere in compliance with existing state and federal Clean Air Act 

regulations. Emissions are low enough that no air emission controls for the air strippers are necessary. 

In 2001, the air emission rates (AERs) for the GWTF were updated. The Navy determined that the 

emission rates from the GWTF operation were within the site-specific AERs. Site-specific AERs are 
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emission rate limits that ensure that maximum off-site ambient air impacts are less than regulatory­

defined allowable off-site concentrations (i.e., that would result in cancer risk to potential off-site receptors 

of greater than 1 X 10-5). Site-specific AERs were calculated for carcinogenic compounds that could 

potentially be emitted from operation of the GWTF. The conservatively estimated allowable groundwater 

contaminant concentrations were all significantly greater than measured groundwater concentrations. 

Therefore, no emission control measures are required for the GWTF. Samples of the air stripper influent 

and effluent were collected during startup of the GWTF to confirm that site-specific AERs were met. 

Additional samples of groundwater influent and effluent are collected quarterly to meet NPDES permit 

requirements. Based on these data, AERs have not been exceeded in the period addressed by this five­

year review or in the periods addressed by the second or third five-year reviews. 

4.2.3 OU1 Performance Measurement 

Table 4-1 identifies OU1 groundwater COCs and their respective MCLs pursuant to the federal SOWA. 

This table also identifies the state Health Risk Limits for these COCs. 

Table 4-2 identifies the current OU1 GWTF COCs, their respective daily maximum concentration limits as 

identified in the facility's NPDES/SDS Permit, and the ranges of concentrations of each COG detected 

during the last NPDES/SDS permit sampling event. 

It has been agreed by the Navy, EPA, and MPCA that a subset of 17 monitoring wells located in ACP 

nearest the bank of the Mississippi River will be used as measurement points for the purpose of 

identifying groundwater COG concentrations potentially migrating into the river. These wells are listed in 

Table 4-3. Historical results for these wells can be found in each year's Annual Monitoring Report. This 

approach was chosen because to the Navy, EPA, and MPCA could not agree on a representative 

sampling approach within the river or at the riverbank interface that included the Navy's desire to consider 

a mixing zone and MPCA's requirements for protecting surface water. The remedial objectives for 

groundwater COCs (Table 4-1) are the surface water To-Be-Considered (TBC) shown in Table 4-3. 

Minnesota TBCs for TCE include the following: the chronic standard of 120 µg/L; acute maximum aquatic 

life standard of 6,988 µg/L; final acute aquatic life criterion of 13,976 µg/L; and the range of 

concentrations of each COC detected during the last appropriate sampling event in the riverside 

monitoring wells used for monitoring the discharge of contaminated groundwater to the river. A letter 

from the MPCA on December 15, 2009, stated that MPCA indicated that meeting the Class 2B Chronic 

Standard in the riverside wells is protective of aquatic life in the Mississippi River and protective of Class 

2Bd drinking water standards in the Mississippi River. 
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As stated by the ROD, "[t]he remedy will comply with the ARARs by meeting the MCL for TCE as the 

target cleanup level for the site. The alternative [OU1 remedy] will reduce the toxicity, mobility, and 

volume of TCE in the aquifer. By meeting the MCL for TCE, other VOCs will also be reduced 

proportionately." The objectives of groundwater monitoring, as further interpreted in the September 2005 

RAWP, are as follows: 

o Evaluate the ability of the groundwater extraction system to effectively contain downgradient 

migration of contaminants and provide water quality improvement. 

o Assess the potential for contamination from on-site sources and upgradient (off-site) sources. 

• Evaluate air stripper emissions to the atmosphere. 

o Evaluate whether the remedy complies with the ROD. 

• Evaluate whether the remedy is protective of human health and the environment. 

• Evaluate the progress of the remedy in achieving the goals specified in the ROD. 

• Evaluate whether project permit requirements are met. 

• Evaluate the relative contaminant concentrations along the flow path in relation to the following: 

upgradient groundwater conditions; known and potential source areas; capture and non-capture of 

the groundwater contaminant plume; residual contamination beyond the effectiveness of the capture 

of the remedial system and discharge to the river; and vertical head relationships and the potential 

flow of contaminants from one aquifer interval to another. 

The objectives for the monitoring system were originally refined based on the data quality objectives 

(DQOs) decision-making process completed by the NIROP Partnering Team. Meetings held on March 19 

to 23, 2001, July 17 to 19, 2001, and March 6 and 7, 2002, were used to better define the objectives and 

formal decision-making process for the site. As determined at these meetings, "DQO Problem C: 

Groundwater Monitoring for Overall Contamination at NIROP" defined the following six items that should 

be addressed, at least in part, by groundwater monitoring at this site: 

1. Determination of capture system performance. 
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2. Determination of contaminant concentrations at Mississippi River compliance wells. 

3. Determination of changes in the plume shape, size, and location. 

4. Determination of contaminant concentrations relative to surface water and groundwater standards. 

5. Determination of capture system performance, evaluation of system modifications, evaluation of 

alternative approaches, evaluation of technical impracticability and/or an alternative concentration 

limit (ACL). 

6. Determination of the practicability of the remedy and evaluation of an ACL. 

4.2.4 OU1 Operations and Maintenance 

As discussed in Section 4.2.2, air stripper emissions to the atmosphere are evaluated using site-specific 

AERs established to ensure that maximum off-site ambient air impacts are less than regulatory-defined 

allowable off-site concentrations. The allowable groundwater concentration is the level, determined 

based on modeling, that will not cause the allowable air concentration to be exceeded. 

The Navy requires their O&M Contractor to develop and provide to the Navy a monthly operations and 

maintenance report detailing O&M activities associated with the wastewater treatment plant (WWTP). 

These reports include a narrative overview, summary of scheduled maintenance, summary of problems 

and solutions, and operating statistics. Operating statistics including monthly and cumulative treated 

water volumes, electrical meter readings, and well performance indicators. The Navy O&M status reports 

are provided, as a courtesy, to EPA and MPCA. 

Current annual O&M costs for treatment plant operation are approximately $400,000 but continue to vary 

from year to year based on required significant mechanical item replacements. For fiscal year 2012, the 

Navy expended more than $1.3 million to install three new extraction wells and associated equipment. 

It is not appropriate to compare current O&M costs to estimated costs developed for the 1990 ROD for 

the following reasons: 

• The original design anticipated use of granular activated carbon (GAC) to treat air from the strippers. 

To date, air emissions from the strippers have not warranted the use of GAC; therefore, costs have 

not been incurred for use and periodic replacement of GAC. 

o Two new pumping wells, AT-SA and AT-58, were added in 1995 to improve system performance. 

Four new pumping wells, AT-7, AT-8, AT-9, and AT-10 were installed in 2000 to enhance system 
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performance. Three new wells were installed in 2011: AT-11, AT-12, and AT-13 to replace AT-3A 

and enhance system performance. 

• The treatment system was designed to process a capacity of 750 gpm, but extraction well capacity is 

significantly greater, which allows the Navy flexibility to adjust extraction well rates and optimize 

plume capture. 

• Biological iron fouling has resulted in significantly increased maintenance requirements for pumps 

and well screens. 

• Mineral hardness fouling of pipes and appurtenances has resulted in significantly increased 

maintenance requirements for cleaning and replacement of these components. A food-grade 

polymer addition system to prevent mineral deposits partially mitigates this situation for downstream 

units. 

Over the past five years, the system has experienced an increase in interruptions to flow rates, primarily 

caused by fouling of wells, aging equipment, or failure of other equipment. The most significant 

disruptions in pumping durations were reported to be caused by the failure of extraction well AT-3A and 

the installation of the new extraction wells. Fouling of the other extraction wells also contributed because 

this fouling resulting in intermittent well shutdown to accommodate redevelopment activities. Other 

interruptions to individual components or system-wide shutdowns were caused by mechanical and 

electrical problems. These interruptions have necessitated the replacement of transducers, 

reprogramming of flow meters, and replacement of the air flow sensor-pressure transducer tubing. An 

automated system was installed in 2010, allowing the Navy to remotely observe and document system 

performance, resulting in less down time for the GWTF. There are no indications that these sporadic 

failures have impaired the long-term performance of the system. However, the potential exists for these 

extraction rate reductions to limit capture during periods when the system is malfunctioning. System and 

plume monitoring and impact evaluations of these failures on the long-term performance of the system is 

continuing. The majority of the system issues items are routine maintenance matters encountered when 

operating a complex industrial system that is aging. With the 2011/2012 installation of three new 

extraction wells, the extraction system is expected to perform to a level previously unachievable before. 

The ROD specifies if a water supply well system is installed in ACP, that the Navy will control health risks 

in the future by implementation of a groundwater treatment system or other appropriate measures. To 

date, no additional water supply systems have been installed in ACP; therefore, this component of the 

remedy has not been necessary. 
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A Vegetable Oil Pilot Study was initiated in December 2001, as a voluntary action by the Navy and not a 

ROD requirement, to determine whether a full-scale vegetable oil injection remedy could remediate 

contaminated groundwater in ACP. The Vegetable Oil Pilot Testing Area is shown on Figure 3-2. 

Groundwater monitoring was conducted for approximately 1 year subsequent to the injection, and the 

results were summarized in the Final Report for a Field Application to Enhance In-Situ Bioremediation of 

Chlorinated Solvents via Vegetable Oil Injection (Parsons, 2006). The results of the monitoring indicated 

that the pilot study was somewhat successful in accelerating biologically mediated reductive 

dechlorination of chlorinated ethenes. However, it was also determined that vegetable oil-derived organic 

carbon was not effectively distributed within the pilot test area and that complete reductive dechlorination 

was only induced in a relatively small area. In that small area, application of vegetable oil decreased TCE 

concentrations in groundwater from over 17 ,000 µg/L to less than 600 µg/L. 

4.3 OU2 AND OU3 REMEDIAL ACTIONS 

The remedial action specified in the August 2003 ROD for NIROP's OU2 and OU3 was LUCs, consisting 

of both engineering controls and institutional controls. The LUC performance objectives from the ROD 

are as follows: 

• To restrict the use of the property to industrial or restricted commercial use until and unless EPA and 

MPCA determine that concentrations of hazardous substances in the soils have been reduced to 

levels that allow for a less restrictive use. 

• To prohibit the disturbance of soils deeper than 3 feet below ground surface in Designated Restricted 

Areas or the removal of any soils excavated in those Areas from the facility without the prior written 

approval of EPA and MPCA. 

• To prohibit the disturbance of soils beneath the Designated Restricted Area known as the concrete pit 

foundations where metal-finishing operations previously occurred at the former Plating Shop within 

the NIROP Building without the prior written approval of EPA and MPCA. 

• To ensure that the concrete pit floor (approximately 5 to 12 feet below floor grade) where metal­

finishing operations previously occurred at the former Plating Shop within the NIROP Building is not 

041306/P 4-8 CTO F27C 



NIROP Fridley 
Five Year Review 

Revision : 1Q 
Date: Majt-Seotember 2013 

Section: 4 
Page 9 of 9 

removed without the prior written approval of EPA and MPCA. This floor serves as an engineering 

control. 

The ROD states that the property will be restricted to only industrial or restricted commercial uses. 

Industrial property uses generally include, but are not limited to, the following types of uses: public utility 

services, rail and freight services, raw storage facilities, refined material storage facilities , and 

manufacturing facilities engaged in the mechanical or chemical transformation of materials or substances 

into new products. Restricted commercial use is defined as use where access or occupancy by non­

employees is less frequent or is restricted, including a wide variety of uses ranging from non-public 

access and both outdoor and indoor activities (e.g., large-scale warehouse operations) to limited public 

access and indoor office worker activities (e.g., bank, dentist office) . In general, restricted commercial 

property use excludes uses such as day-care centers, churches, social centers, hospitals, elder care 

facilities , and nursing homes. The required LUCs are incorporated into the deed, and these restrictions 

run with the land such that any subsequent owner is bound by the same restrictions. 

COCs for OU2 and OU3 are the same as the COCs for qroundwateridentified in Table 4 1. A LUC 

Remedial Design was finalized in March 2004 that provided information on how the remedy will be 

implemented, maintained, and enforced. 

The LUCs for OU2 and OU3 remain in force, and no breach of the remedy has occurred. The Navy has 

confirmed OU2 and OU3 LUC compliance throughout the review period via regular communication with 

BAE, operator of the NIROP site. 
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TABLE 4-3 

DETECTED CONCENTRATIONS OF voes IN RIVERSIDE WELLS 
OU1 - AUGUST 2012 SAMPLING EVENT 

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT 
FRIDLEY, MINNESOTA 

Volatile Organic Compounds (ua/L) 
MN SW Criteria11

> (µg/L) cis-1,2-DCE trans-1,2-DCE PCE TCE Vinyl Chloride 
Chronic Standard (Class 2B) NA NA 8.9 120 

Maximum Standard NA NA 428 6,988 
Final Acute Value NA NA 857 13,976 

Domestic Consumption NA NA 5 5 
Wells in the Shallow Monitoring Zone (Shallow Unconfined Aquifen 

27-S 84 3.4 ND .. MS-43S 38 2.9 ND 0 

MS-44S 1.1 0.16 J 0.62 6.9 
MS-47S 3.2 0.28J 0.36J 17 
MS-49S 14 3.9 0.14 J 110 
USGS-5 ND ND 0.15 J 0.5 

Wells in the Intermediate Monitorina Zone (Shallow Unconfined Ac uifer) 
16-IS 17 0.62 1.3 28 

MS-431 16 0.74 ND 

~ MS-441 270 24 ND 
MS-471 1.6 0.38J 2.2 1 
MS-491 1.6 0.35J 2.1 21 

Wells in the Deep Monitoring Zone (Deep Confined Aquifer) 
16-D 2.4 0.4 J 4.6 23 

MS-43D 2 0.46 J 1 2.1 
MS-44D 4.9 0.49 J 0.73 14 
MS-47D 4 0.48 J 7.2 32 
MS-49D 0.22 J ND 0.4J 3.8 

Wells in the PC Bedrock Aquifer 
I MS-48PC 1.5 0.29J 0.36J 5.8 

Minnesota Surface Water Criteria source: http://www.revisor.leg.state.mn.us/arule/7050/0220.html. 
Minnesota Rule 7050.0220, Specific Standards of Quality and Purity By Association Use of Classes. 

9.2 
NA 
NA 
2 

0.12 
0.08 J 

ND 
ND 
ND 
ND 

ND 
ND 
0.39 
ND 
ND 

ND 
ND 

0.08J 
ND 
ND 

ND 

Chronic Standard - The highest water concentration of a toxicant to which organisms can be 
exposed indefinitely without causing chronic toxicity. 

Maximum Standard - The highest concentration of a toxicant in water to which aquatic organisms 
can be exposed for a brief time with zero to slight mortality. 

Final Acute Value - An estimate of the concentration of a pollutant corresponding to the 
cumulative probability of 0.05 in the distribution of all the acute toxicity 
values for the genera or species from the acceptable acute toxicity tests 
conducted on a pollutant. 

Domestic Consumption - Standard for domestic consumption of Class 1 drinking water. 
NA - Not applicable 
ND~ Not detected. 
NS - Not sampled. 
J - Estimated concentration. 
Shaded results indicate an exceedance of Minnesota Surface Water Criteria. 
Shaded results do not reflect a comparison to the Domestic Consumption criteria (provided for reference only). 
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5.0 PROGRESS SINCE THE LAST FIVE-YEAR REVIEW 

5.1 OU1 PROGRESS SINCE THE LAST FIVE-YEAR REVIEW 

The protectiveness statement for OU1 from the Third Five-Year Review Report (Tetra Tech, October 

2008) was as follows: 

The remedy at OU1 is currently protective of human health and the environment because there is 

no evidence of inconsistent uses with the objectives of the commercial and industrial land use 

restrictions and the groundwater standards. Long term protectiveness requires compliance with 

land use restrictions that prohibit interference with the limited industrial land use area and 

groundwater use restrictions. The groundwater remedy will achieve long-term protectiveness 

when the groundwater cleanup standards are achieved throughout the plume area. However, in 

order for the remedy to be protective in the long-term, effective ICs need to be demonstrated to 

be in-place and compliance with effective ICs will be ensured through long term stewardship by 

maintaining, monitoring and enforcing effective ICs for the site and until groundwater cleanup 

goals are attained. In addition, there are no known completed pathways to receptors. However, 

for the remedy to be protective in the long-term, hydraulic containment must be maintained and 

optimal performance of the extraction system must be achieved to ensure long-term 

protectiveness. 

It should be noted that there are no ICs in the Groundwater ROD which restrict groundwater use; 

groundwater use restrictions are included in the deed under "Covenants, Conditions. and Restrictions", 

Section A.2, titled "Well Installation/Groundwater Extraction Restriction". 

The last Five Year Review Report (Third Five-Year Review Report) included the following 

recommendations which were based on the identified issues (each recommendation is followed by a 

current status summary) . During th is Fourth Five-Year Review it was determined. as a part of the 

evolving Five-Year Review process that these are maintenance items inherently required by the remedy, 

or. items which had potential to improve remedy performance and/or decrease the time the remedy 

needed to be in-place, and not Five-Year Review "issues" requiring recommendations. Therefore , the 

following items are listed in this Fourth Five-Year Review to provide a current status summary, but 

beginning in this Fourth Five-Year Review. will not be carried over as "issues" requiring 

"recommendations": 
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1. Extraction of Contaminated Groundwater: The pump-and-treat system must remain in operation 

because key groundwater contaminant concentrations continue to exceed federal MCLs. 

Status: The pump-and-treat system remains in operation. The Navy has upgraded system 

performance with the addition of new pumping wells AT-11 , AT-12, and AT-13, new bldg. 52/53 

piping, a significant computer control system upgrade and the replacement of three air stripper 

sumps. 

2. Vegetable Oil Pilot Study: Certain monitoring wells have been added to the semi-annual and annual 

groundwater monitoring program that will continue to measure contaminant concentrations. While the 

potential use of the vegetable oil technology in ACP may be re-evaluated in the future, the use of this 

technology will not actively be considered at this time. However, the potential appl ication of 

vegetable oi l technology to source areas beneath the NIROP building will be considered as part of an 

exit strategy now being developed by the Navy. 

Status: The monitoring wells that would be expected to exhibit impacts of vegetable oil substrate 

injections continue to be monitored. A documented downward trend is continuing, with levels 

currently less than 600 µg/L from pre-injection concentrations of greater than 17,000 µg/L. 

3. Containment and Extraction Remediation System: (a) A proactive well maintenance program should 

be identified and implemented for the extraction wells. (b) An evaluation will be made of water 

elevation data and trends in groundwater quality obtained in the next 2 years to determine if adequate 

capture, particularly along the northern reaches of the extraction system, is being achieved. (c) The 

Navy will continue to collect data to identify system life-cycle issues maintenance items and will 

resolve these issues as appropriate. 

Status: (a) A well maintenance program for new and existing extraction wells remains in progress. To 

reflect the system upgrades, the O&M plan was revised in 2012 and is currently under review. The 

addition of the new extraction wells provides an opportunity to use proactive maintenance for these 

wells starting the day they were commissioned and also gather data on operability performance and 

impacts to the geologic units around each well. (b) The evaluation of water elevation data and trends 

in groundwater quality supported the addition of new extraction wells AT-11 , AT-12, and AT-13 to 

achieve adequate capture (as shown on the figures in Attachment 3) , although the need was primarily 

driven by the recurring mechanical fai lure of AT-3A. (c) Collection of data to identify life-cycle issl:!eS 

maintenance items continues. 
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The Third Five-Year Review stated that the Navy will continue the following activities (each activity is 

followed by a status summary): 

• Operation, routine maintenance, and repair of the OU1 remedy to meet ROD objectives. 

Status: The new extraction wells (AT-11, AT-12, and AT-13) and associated equipment and other 

equipment upgrades, added to the containment system are the outcome of continued operation of 

the OU1 remedy to meet ROD objectives. 

• Operation and monitoring of the performance of the OU1 GWTF in relation to NPDES permit 

requirements to determine if surface water quality standards required in the GWTF discharge 

have been met. 

Status: The GWTF discharge remain in compliance with the NDPES permit and the industrial 

discharge permit when discharging to the sanitary system. 

• Calculation and reporting of GWTF air emission rates of COCs to ensure that AERs are not being 

exceeded. 

Status: This evaluation continues to be included in AMRs. AERs remain in compliance. 

• Sampling and reporting data from riverside wells to determine whether surface water TBCs are 

met prior to groundwater discharge to the Mississippi River. 

Status: The Navy continues to sample and report the contaminant concentrations in the riverside 

wells. The Navy, EPA, and MPCA continue to monitor and discuss surface water COC levels. 

• Monitor hydraulic heads, groundwater chemistry, chemical trends, and pumping rates according 

to reporting requirements of the AM Rs. 

Status: This evaluation continues to be included in each AMR. 

4. Exit Strategy: An exit strategy will be developed for the NIROP facility. To this end, the Navy, EPA 

and MPCA (the Team) have tentatively agreed on a consensus statement: The team commits to 

continually evaluate the efficacy of the current remedies with the intention of moving the site to 

041306/P 5-3 CTO F27C 



NIROP Fridley 
Five Year Review 

Revision: G! 
Date: ~September 2013 

Section: 5 
Page 4 of 6 

delisting. As part of this effort, the team will consider a wide range of options from optimizing the 

current remedies to potential modifications as appropriate. 

Status: Navy informed the EPA and MPCA that they intend to perform a limited subsurfasevoluntary 

optimization sampling event that will target specific locations in order to provide new information to 

help optimize remediation of groundwater. The investigation is expected to provide important inputs 

to exit strategy development. The Team also adopted the "NIROP Vision and Goals" during the Tier I 

and Tier II meeting in Chicago on June 22, 2011 . The NIROP Vision and Goals were then edited 

during the Tier I and Tier II meeting in St. Paul on December 8, 2011 . The Vision and Goals are 

listed below: 

Vision 

Goals 

Achieve MCLs throughout the plume; protect human health and the environment until 

MCLs are achieved. 

1. Reliable O&M operation by September 2012 

2. Complete the pump and treat system evaluation and implement upgrades by 

September 2012 

3. Confirm that all wells installed prior to September 2012 are operating in accordance 

with their design. by September 2013 

4. Achieve MCLs throughout the plume in a reasonable timeframe 

a. Capture Contaminants of Concern (COCs) above 100 parts per billion (ppb) 

by September 2012, as an interim step to achieving MCLs 

a-:-b. Meet Class 28 surface water standards in compliance wells by September 

2018 

The Team also developed the following schedule for specific activities in the last Five-Year Review 

Report. The fifth column has been added to update the progress on the recommendations for this fourth 

five-year review. As stated above. these are maintenance items inherently required by the remedy, or. 

items which had potential to improve remedy performance and/or decrease the time the remedy needed 

to be in-place. and not Five-Year Review "issues" requiring "recommendations". Therefore. the following 

items are listed in this Fourth Five-Year Review to provide a current status summary, but beginning in this 

Fourth Five-Year Review. will not be carried over as "issues" requiring "recommendations": 
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Issue 
Recommendation or Party 

Follow-Up Action Responsible 

1 Employ preventative Navy 
maintenance practices 

2 Operate system within Navy 
newly specified 
operating range 

3 Update procurement of Navy 
O&M contractor 

4 Evaluate system Navy 
capture in 2 years to 
address potential 
bypass concerns 

5 Add NAVFAC technical Navy, with EPA 
resources and MPCA 

support 

6 Develop exit strategy Navy, with EPA 
and MPCA 
support 

7 Track extraction system Navy 
downtime to verify 
improvement by system 
and by well 

041306/P 

Milestone Date 

1June2009 

1 June 2009 

1 June 2009 

1 June 2011 

Ongoing 

Ongoing 

Ongoing/continuous 
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Status 

This has occurred and is 
ongoing. 

The system was operated 
within the specified operating 
range, however, due to the 
addition of new extraction 
wells the newly specified 
operating range is no longer 
applicable. The Navy is 
continuing to adjust the 
pumping rates and monitor 
the plume in order to 
maximize contamination 
removal. This will be an 
ongoing continuous action. 

This was completed with no 
loss of service (downtime). 

Ongoing capture evaluations 
contributed to the decision to 
add new extraction wells 
AT-11, AT-12, and AT-13. 
System capture is evaluated 
on an annual basis in the 
AMR. 

This has occurred and is 
ongoing. 

This has occurred and is 
ongoing. 

This activity was anticipated 
to provide data for the 
decision about whether to 
replace extraction wells. 
Because new extraction 
wells AT-11, AT-12, and AT-
13 are now in place, in part 
to replace AT-3A, this 
specific analysis is no longer 
necessary. The Navy 
continues to monitor system 
operations, as a routine 
matter, in order optimize the 
system to the extent 
practicable. 
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Issue 
Recommendation or 

Follow-Up Action 

8 Provide more detailed 
reporting on system 
performance 

9 Continue the Facilitated 
Partnering Process 

10 Perform annual review 
of adequacy of spare 
parts inventory 

Party 
Milestone Date 

Responsible 

Navy Ongoing 

Navy Ongoing 

Navy Ongoing 
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Status 

This has occurred and is 
ongoing. 

This is in progress (ongoing). 

Completed and incorporated 
into O&M contract. 

5.2 OU2 AND OU3 PROGRESS SINCE THE LAST FIVE-YEAR REVIEW 

The protectiveness statements for OU2 and OU3 from the previous Five-Year Review Report (Tetra 

Tech, October 2008) were as follows: 

The remedy at OU3 is protective of human health and the environment and in the interim, 

exposure pathways that could result in unacceptable risks are being controlled. 

The remedy at OU2 is protective of human health and the environment and in the interim, 

exposure pathways that could result in unacceptable risks are being controlled. 

For the OU2 and OU3 LUC remedy, no actions were recommended in the Third Five Year Review. 
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A public notice that the fourth five-year review was being conducted was publ ished on Thursday, 

November 15, 2012, in the Fridley Columbia Heights Sun Focus newspaper in Fridley, Minnesota. A 

public notice that the fourth five-year review was being conducted was also published on Thursday, 

November 15, 2012, and Sunday, November 18, 2012, in the Star Tribune newspaper. The Draft Fourth 

Five-Year Review Report will-Sewas provided to EPA and MPCA for review and comment on May 30, iR 

February _2013. MPCA comments on this Fourth Five-Year Review were provided to the Navy on July 2, 

2013, and U.S. EPA provided comments on this Fourth Five Year Review on July 23, 2013. Responses 

to comments and proposed revisions to the Fourth Five-Year Review text and attachments were provided 

to MPCA and U.S. EPA on September 27, 2013. 

The document has been available for public review throughout the process. The Navy will sign the 

document in September 2013. The Navy, EPA, and MPCA may agree to adjust some of the dates, 

provided that final signature is attained by October 20, 2013, 5 years after the signing of the previous 

Five-Year Review Report. 

6.2 DOCUMENT REVIEW 

To prepare this Five-Year Review Report, the following documents were reviewed: 

• Groundwater OU ROD - September 1990 

• FFA- March 1991 

• OU2 and OU3 ROD - August 2003 

• Basis of Design - June 1997 

• Third Five-Year Review - October 2008 

• LUC Remedial Design for OU2 and OU3 - March 2004 

• RAWP - September 2005 

• Hydrogeologic Analysis for Replacement of Extraction Well AT-3A- March 2011 

• CH2MHILL Construction Completion Report - February 2013 

• Aquifer Performance Test Evaluation AT-11 , AT-12, and AT-13 - February 2013 

I • Draft 2012 AMR - Marsh July 2013 
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As discussed in Section 1, each AMR includes summaries and copies of operating, maintenance, and 

monitoring data for the groundwater extraction system and treatment system from the previous calendar 

year. These data were being prepared and reviewed concurrently with preparation of this Five-Year 

Review Report. The TeE isoconcentration maps and the approximate capture zone configurations from 

the annual monitoring event conducted in August 2012 are provided as Attachment 1 to this Five-Year 

Review Report. 

6.3 DAT A REVIEW 

Data reviewed for the fourth five-year review included O&M data, summarized in each AMR. 

The groundwater monitoring well sampling program for the upcoming year is proposed in each AMR by 

the Navy and subsequently reviewed by EPA and MPeA. In addition, in each AMR, the Navy evaluates 

the adequacy of the monitoring program and in the future will propose modifications as necessary. EPA 

and MPeA review and comment on each AMR. 

A summary of the estimated amount of TeE and total voes removed from extracted groundwater since 

the start of operations is provided in each AMR. The 2012 AMR (Tetra Tech. July 2013) reported that the 

cumulative amount of TeE and total voes removed by the system were 34.063 and 38.341 pounds. 

respectively. based on a cumulative pumping volume of 4.335 billion gallons. 

Geographically. TeE continues to be the most widespread contaminant in site groundwater. TeE was 

present above the Mel in 90 of 124 wells sampled in August 2012 and is also present at the greatest 

overall concentrations. To provide a perspective of historical site conditions. the most elevated 

concentration in presumed source area monitoring well MS-331 was approximately 60.000 µg/L in 1998 

and in August 2012 was 4.600 µg/L. 1 .2-DeE (primarily cis-1 .2-DeE) was the contaminant detected at 

the greatest concentration in 36 of the 124 wells with voe detections. PeE was the primary voe in 11 

of 124 wells (mostly deep and bedrock wells) . There is some evidence to suggest that PeE may 

originate from an off-NIROP source. as stated in the 2012 AMR (Tetra Tech. 2013). 

A summary comparison between Mann-Kendall trends from annual monitoring conducted in 2006 and 

2012 (the data used in the Third Five-Year Review and in this Five Year Review. respectively). are 

presented in Table 7-1. The wells which were used in the 2006 and 2012 Mann-Kendall analysis are 

comparable (i.e. , nearly all of the same wells were used in each analysis): however. in 2006. Mann­

Kendall analysis used all available data for all wells (in some cases voe data was available from 1983) 

and in 2012, only data from 2001 to 2012 was used. Because concentrations of voes were significantly 

041306/P 6-2 CTO F27C 



NIROP Fridley 
Five Year Review 

Revision: G1 
Date: May-§eptember 2013 

Section: 6 
Page 3 of 4 

more elevated in early years of monitoring as compared to 2012, limiting the dataset used in 2012 

produces results for recent trends. When comparing the trend results for 2006 and 2012, the number of 

downward trends has increased from 2006 to 2012 for both TCE and DCE. This is notable in terms of 

overall site progress because more downwards trends are still evident in 2012 even though the early data 

with more elevated concentrations was not used for 2012 trend evaluation. The relative proportions of 

downward trends. upward trends, and no trends were similar between the 2006 and 2012 datasets. 

Current operating procedures maintain the remediation system's effectiveness. Temporary shutdown of 

individual extraction wells or of the complete well system has been necessary for regular maintenance or 

repair of wells. piping. or the entire treatment system on various occasions. To date. there is no evidence 

that downtime for system repairs places protectiveness at risk. The Navy is currently spending 

approximately $400.000 per year on O&M costs. including preventative maintenance that minimizes 

downtime, such as replacing aging components. ensuring adequate spares are available. and cleaning 

components, such as pipes. before they become a significant problem. Additionally. the Navy spent over 

$1 .3 million dollars in 2011and2012 to install three new extraction wells (AT-11. AT-12. and AT-13) and 

integrate them into the groundwater treatment system. 

The United States Geologic Survey (USGS) was contracted to construct a numerical model intended to 

be used as a tool by the Partnering Team to evaluate contaminant concentrations. groundwater flow 

pathways, and probable capture zones for extraction well pumping under different scenarios. The 

purpose of this model is that it be used to determine the most effective pumping rate/pumping well 

configuration to ensure that maximum capture of the contaminant plume is achieved. The modeling is 

complete and a draft report has been prepared and peer reviewed. The draft report is currently being 

revised. then the USGS supervisory review process will begin and the report will be published. Report 

approval is anticipated by the end of fiscal year 2013. 

6.4 SITE INSPECTION 

A formal inspection using a checklist based on an example in the EPA Five-Year Review guidance was 

conducted January 17, 2013 for all three OUs. NAVFAC Midwest personnel conducted the inspection, 

and EPA and MPCA representatives were in attendance. No significant issues were identified during the 

inspection , since the OU1 groundwater extraction system requires intense operator interface, resulting in 

frequent communication between the O&M contractor and the Navy. In other words, the system 

operators are already in regular communication with Navy to address issues potential maintenance 

problems as they emerge. No significant issues potential problems were identified for OU2 and OU3 as 

Navy personnel have had frequent opportunity to visit the facility throughout the review period and could 
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plainly observe that the LUCs at OU2 and OU3 were being maintained and enforced. Photographs 

(Attachment 1) and the Site Inspection Form (Attachment 2) are included in this Five-Year Review. 

Monitoring well 8-IS was missing its cover during the site inspection. and in 2009, monitoring well caps 

were stolen from some monitoring wells in Anoka County Park. The Naw was informed and BayWest 

replaced the caps. The cover will be replaced for monitoring well 8-IS. 

6.5 INTERVIEWS 

Interviews were conducted with the O&M Manager, Paul Walz of Bay West, and Tim Ruda of BAE 

Systems, Inc., during the five-year review site inspection. Because NIROP is a fenced operating plant 

with controlled access, there is limited access to remedy components (extraction wells, treatment 

buildings, controls systems) within NIROP. There are no institutional controls identified in the 

groundwater OU ROD; however, the Navy and MPCA [via communication with Minnesota Department of 

Health (MOH)] ensure that no drinking water wells are installed at NIROP or in ACP. Representatives of 

the ACP board are included on the RAB mailing list and frequently attended RAB meetings, although 

none have been held since 2006. All wells and injection points in ACP must be approved by the ACP 

board, in addition to meeting MOH requirements. Interview results are located in Attachment 4. 

A Community Action Group for Fridley Superfund Sites was formed during this Five-Year Review Period 

to exchange information about site activities and local concerns. The city of Fridley has also expressed 

concerns during Partnering Team meetings about the NIROP plume with regard to their intent to increase 

use of municipal well Fridley Well 13. Currently, the city of Fridley's water is supplied by the Mississippi 

River and excess water from New Brighton. Water from New Brighton is supplied from the groundwater 

treatment plant at the Twin Cities Army Ammunition Plant (TCAAP) . Groundwater from the TCAAP TCE 

plume is pumped and treated to residential drinking water standards and supplied for municipal use. 

According to city of Fridley Water Works personnel. reductions in TCAAP plume contaminant 

concentrations will result in decreased pumping, decreasing the water supply available to the city of 

Fridley and increasing the demand on Fridley's municipal wells. 
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7.1 QUESTION A: IS THE REMEDY FUNCTIONING AS INTENDED BY THE DECISION 

DOCUMENTS? 

7.1.1 OU1 

As stated in the OU1 ROD, "[t]he objective of this alternative [the OU1 remedy] is to address the principal 

threat posed by the site by providing hydraulic containment to prevent further migration of contaminated 

ground water off the NIROP [facility] and by recovering, to the extent feasible , contaminated ground water 

beneath the Anoka County Parkland .. . The ultimate goal is to restore ground water quality in the 

unconsolidated aquifer at the site to Maximum Contaminant Levels ... " 

The remedy is functioning as intended by the ROD, as described above. However, during the past five 

years, adequacy of capture along the northern reaches of the extraction system in the shallow zone (as 

evidenced by the elevated TCE concentrations in MS-568 and MS-438), and in the intermediate zone (as 

evidenced by elevated TCE concentrations near MS-341 and MS-351) has been uncertain. Per the ROD, 

the remedy was designed to provide hydraulic containment and recovery of groundwater. Since the ROD 

was signed, the Navy has conducted various evaluations of system efficiency. These evaluations 

resulted in the addition of extraction wells AT-5A and AT-58 prior to the first five-year review and wells 

AT-7, AT-8, AT-9, and AT-10 prior to the second five-year review. Prior to this fourth five-year review, 

extraction wells AT-11, AT-12, and AT-13 were added to the extraction system to replace AT-3A, and AT-

3A was removed from the system due to aging system components , which appears to be addressing the 

potential bypass situation noted above. The Navy continues to evaluate hydraulic containment on an 

annual basis in each AMR. Prior to and in conjunction with the installation of the three new extraction 

wells, the Navy recently decided to increase the sampling frequency for several monitoring wells for 

1 year after new extraction wells, AT-11, AT-12, and AT-13, began pumping to further refine the 

containment transport evaluation. 

The remedy was not intended to address VI at NIROP; and does not address VI from groundwater at 

NIROP. 

A summary of the estimated amount of TeE and total voes removed from extraoted groundwater sinoe 

the start of operations is provided in eaoh AMR. The 2011 AMR reported that the oumulative amount of 

TeE and total voes remo·1ed by the system were 33,506 and 37,514 pounds, respeotively, based on a 

oumulative pumping volume of 4 .335 billion gallons. 
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Geographically, TCE continues to be the most widespread contaminant in site groundwater. TCE was 

present above the MCL in 90 of 124 wells sampled in August 2012 and is also present at the greatest 

overall concentrations. To provide a perspective of historical site conditions, the most elevated 

concentration in presumed source area monitoring well MS 331 was approximately 60,000 µg/L in 1998 

and in August 2012 was 4 ,600 µg/L. 1,2 OGE (primarily cis 1,2 OGE) was the contaminant detected at 

the greatest concentration in 36 of the 124 wells with VOC detections. PCE was the primary VOC in 11 

of 124 wells (mostly deep and bedrock wells). There is some evidence to suggest that PCE may 

originate from an off NIROP source. 

/\ summary comparison between Mann Kendall trends from annual monitoring conducted in 2006 and 

2012 (the data used in the Third Five Year Review and in this Five Year Review, respectively), arc 

presented in Table 7 1. The wells which were used in the 2006 and 2012 Mann Kendall analysis arc 

comparable; however, in 2006, Mann Kendall analysis used all available data for all wells (in some cases 

VOC data was available from 1983) and in 2012, only data from 2001 to 2012 was used. Because 

concentrations of VOCs wore significantly more elevated in early years of monitoring as compared to 

2012, limiting the dataset used in 2012 produces results for recent trends. When comparing the trend 

results for 2006 and 2012, the number of downward trends has increased from 2006 to 2012 for both 

TCE and OGE. This is notable in terms of overall site progress because more downwards trends arc still 

evident in 2012 oven though the early data with more elevated concentrations was not used for 2012 

trend evaluation. 

Current operating procedures maintain the remediation system's effectiveness. Temporary shutdown of 

indi't'idual extraction wells or of tho complete well system has been necessary for regular maintenance or 

repair of wells, piping, or the entire treatment system on various occasions. To date, there is no evidence 

that downtime for system repairs places protectiveness at risk. Tho Navy is currently spending 

approximately $400,000 per year on O&M costs, including preventative maintenance that minimizes 

downtime, such as replacing aging components, ensuring adequate spares arc a1Jailablc, and cleaning 

components, such as pipes, before they become a significant issue. Additionally, the ~Javy spent O'.'CF 

$1.3 million dollars in 2011 and 2012 to install throe now extraction wells (AT 11, AT 12, and /\T 13) and 

integrate them into the groundwater treatment system. 

Also, as previously addressed in this document tho updated draft USGS groundwater model for ~JIROP 

was completed in September 2012. 
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NIROP remains a fenced controlled-access facility which serves to prevent exposure to contamination 

remaining in the soil OUs. LUCs remain in place and protect against unacceptable exposure to these 

soils during normal industrial operations. There are no known violations of these LUCs. There are no 

other actions necessary, and no immediate threats have been identified. 

The Navy has confirmed OU2 and OU3 LUC compliance throughout the review period. The EPA and 

MPCA, as the approval authorities for any LUC modifications, have not received any requests for LUC 

modifications. 

No breaches have been identified and therefore, Navy concludes that the LUC remedies are functioning 

as intended. The Navy therefore concludes that the LUC performance objectives as presented the ROD 

and Section 4.3. 

7.2 QUESTION B: ARE THE EXPOSURE ASSUMPTIONS, TOXICITY DATA, CLEANUP 

LEVELS, AND REMEDIAL ACTION OBJECTIVES USED AT THE TIME OF REMEDY 

SELECTION STILL VALID? 

There have been no changes in the physical conditions of the OUs that would impact the protectiveness 

of the remedies. 

7.2.1 Exposure Assumptions - OU1 

Two potential human pathways related to contaminated groundwater were identified in the OU1 ROD. 

o The first is contaminated groundwater from NIROP discharging into the Mississippi River, migrating to 

Minneapolis Water Works (MWW) intakes, then to finished water from the MWW, and finally the water 

is consumed by humans. Prior to construction of the OU1 remedy, TCE had been detected at 

concentrations less than MCLs in the MWW intake; however, in limited sampling since then (none in 

the past 5 years), COCs were not detected at the MWW intake in excess of method detection limits . 

., The second groundwater pathway in the ROD is direct consumption of NIROP-contaminated 

groundwater. Exposure assumptions involving these two potential groundwater pathways are still 

valid. 
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Another potential human pathway discussed in the ROD was inhalation of COCs from the OU1 treatment 

facility. The federal Clean Air Act is cited as an action-specific ARAR. The inhalation pathway exposure 

also remains valid . AERs are designed to evaluate emissions associated with operation of the OU1 

groundwater treatment system to ensure that humans are protected from unacceptable exposure via 

pathway. 

The ROD also discussed a surface water pathway involving human consumption of contaminated fish 

and drinking water and an ecological pathway to organisms in the Mississippi River via discharge of 

contaminated groundwater into the river. These pathways were more clearly identified and discussed in 

Attachment 1 to the Five-Year Review dated October 27, 1998. These potential exposure pathways 

remain valid . 

Vapor intrusion is an exposure pathway that was not previously evaluated. The presence of TCE in 

groundwater at sufficiently high concentrations renders the compound potentially able to volatilize, 

migrate through the soil column, and infiltrate the indoor air of a building located over the groundwater 

contamination. Using the maximum detected concentration of TCE in shallow groundwater samples 

collected during 2011 (1,800 µg/L} , the modeled indoor air concentration is 0.75 µg/m3 (Attachment 4). 

This indoor air concentration was determined using the Johnson-Ettinger Model and based on the 

following assumptions: 

• The building is slab-on-grade construction. 

• The floor surface is 1 foot thick. 

• The depth to shallow groundwater is approximately 20 feet. 

• The soil is classified as sand. 

• The average groundwater temperature is 10 degrees Celsius (°C). 

• The building size is 2,000,000 square feet. 

• The air exchange rate is one per hour. 

The modeled indoor air concentration of 0.75 ug/m3 corresponds to an exposure concentration of 0.061 

ug/m3 for carcinogenic risk and an exposure concentration of 0.172 ug/m3 for noncarcinogenic effects. 

1 Derived by using standard default exposure assumptions for industrial exposure: 0.75 ug/m3 * (8 hr/24 

hr) * (250 d/365 d) * (30 yr/70 yr)= 0.06 ug/m3
. 

2 Derived by using standard default exposure assumptions for industrial exposure: 0.75 ug/m3 * (8 hr/24 

hr) * (250 d/365 d) * (30 yr/30 yr) = 0.17 ug/m3 
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These exposure concentrations correspond to an industrial carcinogen ic risk of ag x 1 O~ and a non­

carcinogenic hazard index of 0.09g, below EPA's target risk levels. The risks were derived Qy_using_g 

risk-ratio technique and comparing to EPA's industrial Regional Screening LevelsVapor Intrusion 

Screening Level Calculator. 

The assumptions used to predict an indoor air concentration are conservative toward the protection of 

human health. In some areas of the building, the foundation thickness is reported to be up to 82 inches, 

and the building is generally wide open with much greater air exchange rates. These two factors alone 

can significantly reduce indoor air concentrations, regardless of whether the source of contamination is a 

result of vapor intrusion or indoor chemical use. 

7.2.2 Exposure Assumptions - OU2 and OU3 

Three potential human pathways related to contaminated soils were identified in the OU2/0U3 ROD. The 

first two pathways consist of ingestion of and dermal contact with contaminated soils. The other soil 

pathway cited in the ROD is inhalation of COCs from fugitive dust generated from subsurface soils. 

Exposure assumptions involving these potential soils pathways are still valid. Other potential human 

pathways discussed in the ROD involved voes from subsurface soils entering groundwater, resulting in 

hypothetical ingestion, inhalation, and dermal contact exposures. These hypothetical exposure pathways 

remain valid but become inseparable from existing OU1 pathways. 

Similar to the OU1 analysis above, a hypothetical surface water pathway results from voes entering 

groundwater that then enters surface water, resulting in potential ingestion, inhalation, and dermal 

contact. The potential exposure pathway remains valid but also becomes inseparable from existing OU1 

pathways. 

The presence of TeE and other voes in surface and subsurface soil also renders the compounds 

potentially viable to volatilize and migrate into the indoor air of a building. Using the maximum detected 

soil concentrations of each detected VOC at depth intervals of 0 to 4 feet 4 to 8 feet. and 8 to 12 feet 

from samples collected in 1997 (as reported in the 2002 Remedial Investigation). indoor air 

concentrations were predicted. The indoor air concentrations were determined using the Johnson­

Ettinger Model and were based on the same assumptions listed for OU-1 . The maximum exposure 

concentration and risk from each depth interval for each voe were used to conservatively estimate 

potential risk associated with exposure to indoor air concentrations (Attachment 4) . The exposure 

concentrations correspond to a carcinogenic risk of 1 x 10·7 and a hazard index of 0.1. below EPA's target 

risk levels. 
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The toxicity data for TCE changed since the last five-year review was submitted. EPA released its Final 

Health Assessment for TCE on September 28, 2011 . Updated toxicity values have been published in the 

Integrated Risk Information System (IRIS) database for use in risk assessment, and EPA updated its 

Regional Screening Levels (RSLs) for all media. 

Similar changes have occurred for other media, most notably for indoor air. which was not addressed at 

the time of the ROD. The new risk-based industrial indoor air RSL for TCE is 3 µg/m3 at a 1 o·6 risk level. 

At higher target risk levels used in many regulatory programs, the non-cancer RSL of 8.8 µg/m3 becomes 

limiting because regulatory programs use the lesser of the cancer and non-cancer risk-based levels for 

site evaluation. This has subsequent impacts resulting in lower screening levels for soil gas and 

groundwater for the vapor intrusion pathway. 

7.2.4 Cleanup Levels-All OUs 

The COG cleanup levels for human consumption of water remain valid and are designed to protect all 

pathways identified above and also to protect the Mississippi River as a drinking water source. It is noted 

that the cleanup goals represent a contaminant level "at the tap" and the NIROP groundwater and 

untreated Mississippi River water are not used for drinking water. However, the cleanup levels in the 

OU 1 ROD for the pathway involving human consumption of contaminated fish and the ecological pathway 

to organisms in the Mississippi River identified in the ROD were clarified and modified in the first Five­

Year Review Report dated October 27, 1998. The updated surface water criteria and standards identified 

in the first Five-Year Review Report have changed per a letter from the MPCA on December 15, 2009. 

The letter stated that MPCA indicated that meeting the Class 28 Chronic Standard in the riverside wells is 

protective of aquatic life in the Mississippi River and protective of Class 2Bd drinking water standards in 

the Mississippi River. This letter is included as Attachment 5 of this Fourth Five-Year Review. 

No cleanup levels were identified in the ROD for indoor air. 

There has been no change to the cleanup levels for COCs soil supporting the OU2/0U3 ROD. 

7.2.5 Remedial Action Objectives -All OUs 

There have been no changes in land use at the faci lity. No new human health or ecological routes of 

exposure or receptors have been identified. No new contaminants or contaminant sources have been 
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identified. There are no previously unanticipated toxic byproducts of the remedy to address. There have 

been no changes to physical site conditions or the understanding of these conditions. 

Issues at some commercial manufacturing sites in Minnesota (with no Navy affiliation) have at least in 

part lead MPCA to consider broader assessment of several emerging contaminants at manufacturing 

sites. At present, Navy is not aware of any MPCA plans to conduct additional sampling for emerging 

contaminants at NIROP. 

The overall RAOs for NIROP have not changed in the past 5 years. An analysis of the attainment of 

DQOs is included in each year's AMR. The 2012 AMR (the most recent report evaluated for this review,, 

Tetra Tech, July 2013) contains the following information for two separate but related problems (Problems 

A and D) identified in the RAWP. Problem A and Problem D are also defined in the RAWP but are not 

used for analysis of attainment of DQOs. Attainment of DQOs is the mechanism by which the Navy is 

tracking key performance metrics related to remedy performance. 

7.2.5.1 Problem B: Effectiveness of the Capture Well System 

Evaluation of Problem B from the RAWP identifies a significant list of data to be collected or calculated 

(Decision Inputs/Study Boundaries). Each "problem" is defined by stating a problem or asking a question 

as a part of the project planning/design process, which is then used to develop decision rules. The study 

question for Problem B is: "Is the capture system with the newly installed wells effective at preventing 

groundwater contamination from passing through the capture system?" The criteria used to evaluate 

Problem B are the following: 

• Hydraulic heads 

• Chemical concentrations 

• Physical parameters 

• Stratigraphy 

• Removal rate 

• Drawdown 

• Historical data 

• Pumping rate 

• Borehole flow veloci!Y 

• Tracer study 

• 3-dimensional numerical model 

• Plume dimension and location 
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• Concentrations that constitute contamination and delineate the plume 

During the 2012 AMR evaluation of DQO attainment, it was confirmed that all required data have been 

collected and calculated . 

The DQO solution requires that the well network be adjustable to accommodate refined site conceptual 

models and changing site conditions. The 2012 AMR evaluation of DQO attainment confirms that some 

minor modifications of the sampling network have occurred, and this AMR recommends additional 

modification. Therefore, this element is operating as designed to support the DQOs. 

The Decision Rule for Problem B, as presented in the RAWP, is as follows: 

If the capture well system is effective at substantially preventing the flow of contaminated 

groundwater from NIROP beyond the capture well system, then optimize the system by selecting 

different pump rates, deselecting wells from the list of monitoring/pumping, etc. , as appropriate 

based on best professional judgment using data analysis. If the capture well system is not 

effective at substantially preventing the flow of contaminated groundwater from NIROP beyond 

the capture well system, evaluate potential system enhancements, source control , etc. , as 

appropriate. 

The DQOs are being met. The capture well system is effective at substantially preventing the flow of 

contaminated groundwater from NIROP beyond the capture well system. The capture has been 

enhanced by the most recent 2012 upgrade. The system continues to show significantly improved 

performance and effectiveness in capturing contaminated groundwater (Attachment 3) . 

7.2.5.2 Problem C: Groundwater Monitoring for Overall Contamination at NIROP Fridley 

(Effectiveness of the Groundwater Monitoring Network) 

Each "problem" is defined by stating a problem or asking a study question as a part of the project 

planning/design process. which is then used to develop decision rules. The problem statement for 

Problem C is: " ... to optimize the groundwater monitoring program while providing sufficient data to 

determine whether the following are being achieved: 

1. contaminated groundwater is prevented from leaving the site, 

2. contaminated groundwater is prevented from reaching the Mississippi River, 

3. change in the shape, size. and location of plume are being tracked. 
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4. contaminant levels are being evaluated relative to surface water and groundwater standards, 

5. performance of remedial system is assessed (system = existing ongoing remedial actions 

and any future remedial actions which are implemented) 

6. practicability of achieving complete remediation is assessed (won't completely address this 

under groundwater optimization) 

The Decision Rules for Problem C, as contained in the RAWP, are as follows: 

1. If contaminated groundwater (greater than 100 ppb TCE) is migrating beyond the northern and 

southern edges of the capture well line along the NIROP compliance line, evaluate potential 

system enhancements, source control, etc., as appropriate to improve the containment system. If 

not, optimize the groundwater monitoring system by selecting different pumping rates, 

deselecting wells from the list of monitoring/pumping, etc., as appropriate, based on best 

professional judgment using data analysis tools described in Attachment 2 of Problem B: 

Effectiveness of Capture Well System. 

2. If groundwater with contaminants exceeding surface water criteria is entering the river, evaluate/ 

implement a remedy to prevent this. If contaminated groundwater is not entering the river, 

optimize the groundwater monitoring program further. 

3. If the change in shape, size, concentration , and location of the plume indicates that the remedy is 

deficient or groundwater monitoring is insufficient, then make adjustments to mitigate the 

deficiency (action depends on conditions). If no change in shape, size, and location of the plume 

that would indicate that a deficiency is observed, then optimize the groundwater monitoring 

program further. The 5 µg/L TCE concentration contour was originally designated to serve as the 

delineator of the plume. Based on recent data, this is still valid. 

4. If groundwater COG concentrations are greater than their respective groundwater regulatory 

limits, then continue the remedy, evaluate remedial alternatives (e.g., LUCs, etc.) , and/or petition 

for using ACLs. If not, recommend No Further Remedial Action Planned (NFRAP) and stop 

treatment. 

5. If cleanup performance for the entire remedial system is unsatisfactory, then enhance system 

performance, evaluate the technical impracticability of the system, evaluate remedial alternatives 

(e.g., LUCs, etc.), and/or petition for ACLs. If the cleanup performance is satisfactory, further 

optimize the remedial system, if possible. 
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Based on evaluations of the data in tJ::Hs-the 2012 AMR (Tetra Tech. 2013), TCE is still being the best 

indicator of plume size. The data evaluations lead to the following conclusions: 

• Contaminant concentrations downgradient of the capture system, up to 2009, have statistically 

decreased to show progress toward satisfying the Decision Rule #1 . Downgradient quarterly 

monitoring was continued to assess the impact of the reduced performance of AT-3A and the 

effectiveness of the implemented system upgrades, and this monitoring will continue for a period of 

one year following startup of the new wells. The Partnering Team will then re-evaluate monitoring 

frequency at that time. Note that the term "compliance wells," as defined as a part of the DQO 

exercise, were applied to a particular group of wells to differentiate them from other groups, and these 

wells are referred to in previous sections of tJ::Hs-the 2012 AMR as "Riverside wells", to avoid the 

possible assumption that the "compliance wells" have any regulatory standing in documents to date. 

• A groundwater treatment pilot study was evaluated as an active remedy that can potentially be used 

to decrease concentrations in accordance with Decision Rule #2. The capture system is also actively 

removing contamination from the aquifers. 

• The groundwater monitoring program and cleanup performance of the remedial system are still being 

evaluated because of the recent additions to the extraction system. Therefore, Decision Rule 

numbers 3, 4, and 5 are satisfied, although concentrations less than groundwater standards have not 

yet been achieved. 

None of the DQOs from the RAWP relate to OU2 or OU3. 

7.3 QUESTION C: HAS ANY OTHER INFORMATION COME TO LIGHT THAT COULD CALL 

INTO QUESTION THE PROTECTIVENESS OF THE REMEDY? 

No additional information has come to light that could call into question the protectiveness of the 

remedies. There are no newly identified human health or ecological risks. There have been no impacts 

from natural disasters. 
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There are no issues that The issues discussed in the following subsections were identified as potentially 

impactffig the protectiveness of the OU1 remedy. The following items are follow-up actions which are 

related to OU1 remedy maintenance or related to potential source area reduction . 

8.1.1. Electrical and Mechanical Device Failures 

The Navy is closely monitoring the occurrences of electrical and mechanical device outages and failures 

and other system operational iswesmaintenance items. If an increased level of electrical or mechanical 

device failures or other downtimes occur, protectiveness could be impacted. As with any large scale 

industrial system, age and continued use (24 hour per dayn days per week operations) places a large 

demand on system components. Deterioration and failure of equipment is expected and the amount of 

maintenance needed to keep the system operational increased. Since fiscal year 2006, the Navy has 

expended over $150,000 more annually than in prior periods for O&M costs for preventative maintenance 

and to replace aging components, to buy and install new pumps, and to stock critical spare parts to 

minimize any such system downtime. The Navy, EPA and MPCA recognize that the O&M issues items 

must be continually addressed to conclude that the OU1 remedy is performing as intended by the ROD, 

although the addition of new extraction wells AT-11, AT-12, and AT-13 does allow retirement of 

equipment associated with AT-3A, a former source of many O&M iswesitems. 

8.1.2 Biological Iron Fouling 

The groundwater extraction wells must be routinely treated to address biological iron fouling. There are 

several treatment options available, and the Navy is assessing which would provide the longest period of 

relief for the cost incurred. Comprehensive biological sampling of selected extraction wells is planned for 

the first quarter of 2013. Data obtained from this sampling effort will aid in long-term control of biological 

fouling . 

8.1.3 Uncertainty in Capture Zone Evaluation 

Capture zones, especially near the northern and western reaches of the extraction system in the shallow 

and intermediate zones, have been difficult to evaluate because of frequent operational difficulties with 

extraction system components. The adequacy of capture in the shallow zone is uncertain along the 
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northern reaches of the extraction system, as evidenced by high TCE concentrations in MS-56S and 

MS-43S, which are located downgradient of the northernmost extraction wells. These elevated TCE 

concentrations could be indicative of inconsistent extraction system operation or partial bypass of 

contaminated groundwater when the extraction system is function ing consistently. Uncertainty of capture 

extent in the intermediate zone along the northern reaches of the extraction system near MS-341 and 

MS-351 can be attributed to the relationship between the extent of the intermediate clays and the limited 

zone of influence of AT-3A (now retired and replaced by AT-11 , AT-12, and AT-13). The zone of 

influence itself is difficult to delineate downgradient of these extraction wells because of the low relief in 

the area. Capture in the area of the nose between AT-3A and AT-10 has also always been an area of 

uncertainty, thought to be an area of high-permeability sediments, but the analysis of the new hydraulic 

profile resulting from the new extraction wells is being evaluated and is expected to show improved 

performance in this area. The post installation capture zone analysis of the new wells indicates the wells 

are capturing the contaminated plume and meets the ROD requirements . 

8.1.4 Source Remediation 

Because the Vegetable Oil Pilot Project Report discussed in the prior Five-Year Review Report 

acknowledged that the induced "geochemical changes (were) neither spatially uniform nor temporally 

consistent", there has been no additional vegetable oil (or other pilot testing) implementations. Since the 

last five-year review, no additional remediation technologies have been determined to be viable at this 

site by the Navy, EPA, or MPCA. The Navy anticipates conducting voluntary limited optimization 

sampling under the building slab, in the vicinity of the plating shop, in 2013 that could provide new 

information to help optimize remediation of groundwater under the building via other technologies and 

assist the groundwater model. 

8.1.5 Vapor Intrusion (VI) 

Although the results of conservative screening indicate that no unacceptable VI exposures are occurring 

for OU1 , the Navy will work with EPA and MPCA to review the site conceptual model and evaluate 

whether a completed VI pathway exists. The site conceptual model may change based on the results of 

the pending limited souroe area investigationvoluntary optimization sampling, potential property transfer, 

and potential subsequent property redevelopment. Although not resulting in a specific recommendation , 

the site conceptual model will be updated as appropriate based on new information and will be used to 

evaluate whether a complete exposure pathway for VI has resulted. VI may be a potential future issue 

that may need to be addressed if the NIROP building is reoccupied and/or the NIROP property is 
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redeveloped , and the site conceptual model will be reviewed following the voluntary optimization 

sampling. which would include recalculation of the JE model. 

8.2 OU2 AND OU3 ISSUES 

No issues affecting remedy protectiveness have been identified tor OU2 or OU3. Although the results of 

conservative soil screening for OU3 indicate that no unacceptable VI exposures are occurring. the Navy 

will work with EPA and MPCA to review the site conceptual model and evaluate whether a completed VI 

pathway exists. The site conceptual model may change based on the results of the pending voluntary 

optimization sampling. property transfer. and potential subsequent property redevelopment. Although not 

resulting in a specific recommendation. the site conceptual model will be updated as appropriate based 

on new information and will be used to evaluate whether a complete exposure pathway for VI has 

resulted . VI may be a potential future issue that may need to be addressed if the NIROP building is 

reoccupied and/or the NIROP property is redeveloped, and the site conceptual model will be reviewed 

following the voluntary optimization sampling. which would include recalculation of the JE model. 
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9.0 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

There are no issues which affect remedy protectiveness that result in recommendations or follow-up 

actions. However. +!he following recommondationsitems are maintenance-related items based on 

evaluations conducted as part of documents other than this five-year review (AMR, RAWP, 600:f6e 

invostigationvoluntary optimization sampling) but are still appropriate for discussion because they support 

the Navy's ability to confirm remedy protectiveness. 

Extraction of Contaminated Groundwater: The pump-and-treat system must remain in operation because 

key groundwater contaminant concentrations continue to exceed federal MCLs. 

Containment and Extraction Remediation System: A proactive well maintenance program was 

recommended and has been implemented for the extraction wells. Because redevelopment is costly and 

requires the well to be off line (and therefore not extracting contaminated groundwater) for a period of 

time, supplemental chemical treatments to dissolve the precipitate(s) on the pump, screen, and piping 

have been investigated. Assuming that initial field tests show that this treatment works, this process can 

be implemented on a regular schedule, which will likely decrease the frequency of redevelopment and 

pump downtime. This proactive program, recommended in the previous five-year review, is in progress 

and is continually being re-evaluated. 

The Navy previously noted that some key remediation system components may be starting to experience 

life-cycle issHesmaintenance items. The Navy will continue to collect data to identify system life-cycle 

issues maintenance items and will resolve them issues as appropriate. For fiscal years 2011 and 2012, 

the Navy expended more than $1.6 million more than routine O&M costs for the installation of the new 

extraction wells and associated system upgrades. In addition, the Navy has expended additional funds 

for preventative maintenance and to replace aging components, buy and install new pumps, and stock 

critical spare parts to minimize system downtime. This proactive program. recommended in the previous 

five-year review. is currently being implemented and is continually being re-evaluated as new conditions 

arise.:+his proactive program, recommended in tho previous five year review, is in progress and is 

continually being re evaluated. 

As agreed to in the previous Five-Year Review Report, continuation of the following activities will 

continueis recommended based on this five year review: 

• Operation, routine maintenance, and repair of the OU1 remedy to meet ROD objectives. 
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• Operation and monitoring the performance of the OU1 remedy in accordance with NPDES permit 

requirements to determine if surface water quality standards are met in plant discharge. 

• Calculation and reporting of site emission rates of airborne treatment system COCs to ensure that 

AERs are not being exceeded. 

• Sampling and reporting data from riverside wells to compare to surface water TBCs for the 

Mississippi River. 

• Monitoring of hydraulic heads, groundwater chemistry, chemical trends, and pumping rates according 

to reporting requirements of the AM Rs. 

Vapor lntrusionNoluntary Optimization Sampling: 

Based on the conservative screening results for OU1 and OU3, the exposure concentrations for indoor air 

were lower than EPA's target risk levels. Following the voluntary optimization sampling, the Partnering 

Team will review the CSM to evaluate whether a completed VI pathway exists, and if the NIROP building 

is reoccupied and/or the NIROP property is redeveloped. additional lines of evidence to refute VI potential 

and vapor mitigation strategies may be necessary. 

Exit Strategy: 

The Partnering Team have committed to planning an exit strategy. The team commits to continually 

evaluate the efficacy of the current remedies with the intention of eventually moving the site to delisting. 

As part of this effort, the team will consider a wide range of options from optimizing the current remedies 

to potential modifications as appropriate. The Partnering Team will continue to discuss the site in the 

context of this Exit Strategy, and consider feasible and reasonable methods to put the Exit Strategy in 

place. 
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The OU1 remedy is currently protective of human health and the environment because the groundwater 

extraction system is functioning as intended by the ROD. Currently land use is consistent with 

commercial/industrial land use and no elements of residential land use are present, including residential 

drinking water wells. The groundwater remedy will achieve long-term protectiveness when the 

groundwater cleanup standards are achieved throughout the plume area. For the remedy to remain 

protective in the long term, hydraulic containment must be maintained, and optimal performanoe of the 

extraotion system must be aohievedand compliance with effective Institutional Controls (!Cs) must be 

maintained. 

10.2 OU2 PROTECTIVENESS STATEMENT 

The remedy at OU2 is protective of human health and the environment and exposure pathways that could 

result in unacceptable risks are being controlled via LUCs. Compliance with effective !Cs must be 

maintained. 

10.3 OU3 PROTECTIVENESS STATEMENT 

The remedy at OU3 is protective of human health and the environment and exposure pathways that could 

result in unacceptable risks are being controlled via LUCs. Compliance with effective !Cs must be 

maintained. 

10.4 SITEWIDE PROTECTIVENESS STATEMENT 

The overall remedies at NIROP Fridley are protective of human health and the environment because 

exposure pathways that could result in unacceptable risks are being controlled via LUCs and because the 

groundwater extraction system is functioning as intended by the ROD. For the remedies to remain 

protective in the long term. hydraulic containment must be maintained and compliance with effective ICs 

must be maintained. 
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ATTACHMENT 2 

FIVE-YEAR REVIEW SITE INSPEpTION CHECKLIST 



Five-Year Review Site Inspection Checklist 

I. SITE INFORMATION 

Site name: NIROP Fridley Date of Inspection: 

Location and Region: Fridley, Minnesota I Region 5 EPA ID: Sheila Desai 

Agency, Office, or Company Leading the FYR: Weatherffemperature: 7°F 

U.S. Navy (Lead Agency) 

Site Inspection Attendees: 
~ Harvey Pokorny, NAVAFAC MW 
D Paul Walz, Bay West 
D Chris Boehm Carlson, AECOM 
D Cathy Larson, AECOM 
D Stephanie Warino, Tetra-Tech NUS 
~ Paul Lucas, Antea 

Remedy Includes: 

Operable Unit (OU) 1 (Groundwater) 

Groundwater Extraction System 

• Extraction Wells 

~ Deepa de Alwis, MPCA 
D Ken Brown, AECOM 
~ Val Jurka, NA VFAC LANT 
D Scott Tarmann, AECOM 
D Dean Krebs, Antea 
~ Jack Knight, Antea 

• Associated pumps, piping, and control system (Building 52/53) 

Groundwater Treatment System 

• Air Stripper 
• Effluent discharge to Mississippi River through a National Pollutant Discharge Elimination System 

(NPDES)/State Disposal System (SDS) permitted outfall (Outfall 020) (i.e., NPDES/SDS Permit 
MN0000710). 

OU2/0U3 (Soil) 

Land Use Controls (LUCs) consisting of both engineering controls (ECs).and institutional controls (ICs). 

• Restrict use to industrial or restricted commercial use 
• Prohibit the disturbance of soils deeper than three (3) feet below ground surface (bgs) or the removal of 

any soils excavated in those areas from the facility [i.e., North 40 or Blue and Red areas on Figure 2-5 
from the Record of Decision for Operable Unit (OU) 2 and Operable Unit (OU) 3, Administrative Record 
N91192_000661, dated August 2003 (OU2/0U3 ROD)] 

• Prohibit the disturbance of soils beneath the concrete pit foundations where metal-finishing operations 
previously occurred at the former Plating Shop (Green area on Figure 2-5) , 

• Ensure that the concrete pit floor (approximately 8 to 12 feet below grade floor) where metal-finishing 
operations previously occurred at the former Plating Shop is not removed (Green area on Figure 2-5) 

Attachments: Figure 2-5 from OU2/0U3 ROD 

Plating Room Floor Figure 



II. INTERVIEWS (Check all that apply) 



Interview 1 (O&M Manager) 

Interview Participant: Paul Walz 

Interview Organization: Bay West 

Interview Date: 1117 /13 

Interview Location: D Onsite D Via Telephone ~ Office 

Summary of Interview: 

Did any unanticipated or unusually high O&M costs occur during review period? ~ Yes D No D Other 

Well replacement: system is 13 years old. 

Is the system functioning as expected? Why/why not? 

Yes, with the exception of effluent pipe flow issues. Extraction well peiformance (i.e., specific capacity) generally 
declines as the wells age. Routine rehabilitation efforts provides some temporary (but not complete) improvement 
in peiformance. 

Have any major disruptions occurred? 

Yes, failure of 3A led to system disruption and subsequent system expansion/optimization 

Have there been any spills or releases? If yes, what was done to minimize the potential for similar releases? 

No. 

Do you have any comments, suggestions, or recommendations regarding the site's management 
or operation? 

No. 

What needs to be done to optimize the system? (if not discussed for the previous question) 

In process, expanded system under optimization. 

Are there any critical upgrades needed in the next 5 years? 

Potential well replacement due to system aging. 

Are you aware of any events, incidents, or activities at the site such as vandalism, trespassing, 
or emergency responses from local authorities? If so, please give details. 

In 2009 monitoring well caps were stolen from Anoka Park. The Navy was informed, and Bay West replaced the 
caps. 

Are you aware of any community concerns regarding the site or its operation and administration? If so, please give 
details. 

No. 



Interview 2 (Community Representative) 

Intervie~ Participant: 

Interview Organization: 

Interview Date: 

Interview Location: 0 Visit 0 Telephone 0 Other 

Summary of Interview: 

What is your overall impression of the project? (general sentiment) 

What effects have site operations had on the surrounding community? 

Are you aware of any community concerns regarding the site or its operation and administration? If so, please 
give details. 

Are you aware of any events, incidents, or activities at the site such as vandalism, trespassing, 

or emergency responses from local authorities? If so, please give details. 

Do you feel well informed about the site's activities and progress? 

Do you have any comments, suggestions, or recommendations regarding the site's management 

or operation? 



Interview 3 

Interview Participant: Tim Ruda 

Interview Organization: BAE Systems 

Interview Date: 1117/13 

Interview Location: [8J Visit D Telephone D Other 

Summary of Interview: Plating Room Floor 

Interview 4 

Interview Participant: 

Concrete 8 to 12 inches 
Sand approximately 5 to 10 feet 
Concrete 8 to 12 inches 
Plating floor - coated material 

Interview Organization: 

Interview Date: 

Interview Location: D Visit D Telephone D Other 

Summary of Interview: 



III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply) 

1. O&M Documents 

O&M Manual (Old) 
As-Built Drawings 

IZI Available D Not Available D Other 
IZI Included D Not Included D Other 

O&M Manual (Updated) IZI Available D Not Available D Other 
As-Built Drawings IZI Included D Not Included D Other 

Updated O&M Manual and As-Built drawings located on Bay West server, accessible at NIROP Bay West office. 

O&M Maintenance Log (Groundwater Treatment System) IZI Available D Not Available D Other 
O&M Maintenance Log (Air Stripper) IZI Available D Not Available D Other 

Notes: Online - old ones available through 2010. 

2. Site-Specific Health and Safety Plan (SSHASP) 

Site-Specific Health and Safety Plan IZI Available D Not Available D Other 
Contingency Plan/Emergency Response Plan IZI Included D Not Included D Other 

Is acid treatment included in the SSHASP? IZI Yes D No D Other - Not in Bay West 2010, specific to acid. 

Notes: 

3. O&M and OSHA Training Records 

O&M and OSHA Training Records IZI Available D Not Available D Other 

Notes: Available offsite at Bay West office. 



4. Permits and Service Agreements 

Air Discharge Permit D Available D Not Available k8] Other Substantive requirement for air limit, no 
permit for air - reports air emissions. 

Effluent Discharge Permit (NPDES/SDS Permit MN0000710) k8] Available D Not Available D Other 

Waste Disposal Service Agreement D Available D Not Available k8J Other 
No hazardous waste generated. 

Notes: 

5. Groundwater Monitoring Records 

Groundwater Monitoring Records k8J Available D Not Available D Other 
Up-To-Date k8J Yes D No D Other 

Bay West Monthly O&M Reports k8J Available D Not Available D Other 

Spot-Check: 

August 2011 k8] Available D Not Available 

November 2011 k8] Available D Not Available 

March 2012 k8J Available D Not Available 

Notes: 



6. Discharge Compliance Records 

Air Discharge Compliance Records 0 Available 0 Not Available ~ Other Submitted on a quarterly 
basis in the Monthly Status Reports. Also included in AMR 

Up-To-Date ~ Yes 0 No 0 Other 

Have the site-specific air emission rates (AERs) been updated following the system modifications? 

0 Yes ~ No 0 Other Not close to exceeding air emission rates, calculated with new wells. 

According to the OUl ROD, no air emission controls were required for the air strippers. Site-specific AERs were 
calculated for carcinogenic compounds that could potentially be emitted from operation of the groundwater 
treatment facility. "Any system modifications are subject to permit approval and can result in permit 
modifications. These permit modifications could result in modified AERs." 

Water (Effluent) Discharge Compliance Records 
Up-To-Date ~ Yes D No 0 Other 

~ Available 0 Not Available 0 Other 
In monthly reports 

Online 

Notes: 

7. Daily Access/Security Logs 

Daily Access/Security Logs (Interior) 
Daily Access/Security Logs (Exterior) 

0 Available 0 Not Available ~ Other 
0 Available 0 Not Available ~ Other 

Notes: BAE interior - controlled locks for treatment area, and controlled access to BAE facility. 



IV. O&M COSTS 

1. O&M Organization 

O&M Organization: Bay West 

2. O&M Cost Records 

D To be evaluated during review of the FYR Report 

O&M Cost Records D Available C8J Not Available D Other 

Is a funding mechanism/agreement currently in place? C8J Yes D No D Other 

Notes: 

3. Unanticipated or Unusually High O&M Costs During Review Period 

Did any unanticipated or unusually high O&M costs occur during review period? D Yes D No C8J Other 

Notes: See Bay West interview. 



V. ACCESS AND INSTITUTIONAL CONTROLS 

A. Access 

Are access restrictions in place to prevent damage and/or exposure? 

Monitoring Wells [8J Yes D No D Other 

Locks and bollards around some. 

Extraction Wells [8J Yes D No D Other 

Locks and bollards. -

Building 52/53 [8J Yes D No D Other 

Air Stripper [8J Yes D No D Other 

Locked fence 

North 40 (Blue and Red areas on Figure 2-5) [8J Yes D No D Other 

Fence 

Former Plating Shop (Green area on Figure 2-5) [8J Yes D No D Other 

Locked room. 

Notes: 



C. Institutional Controls (ICs) 

1. Implementation and Enforcement 

Based on site condition: 

Has soil deeper than three (3) feet bgs been disturbed in the North 40? D Yes~ No D Other 

Has any soil been excavated from the North 40? 0 Yes ~ No D Other 

Does not have signs of digging or disturbance. 

Has soil beneath the concrete pit foundations in the Fonner Plating Shop been disturbed? 

0 Yes~ No D Other. 

Has the integrity of the concrete pit foundations in the Fonner Plating Shop been compromised? 

D Yes~ No D Other 

Has the integrity of the Fonner Plating Shop floor been compromised? D Yes~ No 0 Other 
Settlement cracks. 
Note: upper floor is intact with a crack between 7NW J JAve and 8NW 11 Ave (see photos 1through3) and also 
between 4NW and 5NW 11 Ave (see photos 4 through 6). 

Are ICs being fully enforced? ~ Yes D No 0 Other 

Type of monitoring being utilized for the North 40? D Self-Reporting ~ Inspection Visits D Drive By 

Frequency of monitoring? ~ Regular D Irregular D Other 



Reporting is up-to-date? [8] Yes D No D Other 

Violations have been reported? D Yes [8] No D Other 

Other Problems or Suggestions: 

2. Adequacy 

Are ICs adequate? [8] Yes D No D Other 

D. General 

1. Vandalism/trespassing 

Do any signs of vandalism/trespassing exist? D Yes [8] No D Other 

Notes: 

2. Land use changes on site 

Have land use changes occurred onsite? D Yes [8] No D Other 

Notes: 



3. Land use changes off site 

Have land use changes occurred offsite? D Yes~ No D Other 

Notes: 



VI. GENERAL SITE CONDITIONS 

A. Roads 

Are roads in good condition? [8J Yes D No [8J Other 

Not applicable 

B. Other Site Conditions 



IX. GROUNDWATER REMEDIES 

A. Groundwater Extraction Wells, Pumps, and Pipelines 

I. Groundwater Extraction Wells 

Operating as intended? igj Yes 0 No 0 Other 

Typical maintenance required on the groundwater extraction wells? 
Site walkthrough is conducted 2-3 times per week and system is observed remotely on a daily basis. During the 
site walkthrough, the following items are checked: systems, flow rates, polymer feed, SCADA. 

Frequency of maintenance? 

ongoing 

Next scheduled maintenance? 

daily 

Are there any signs of exterior damage? 0 Yes igj No 0 Other 

Are there any signs of vandalism? 0 Yes igj No 0 Other 

Are groundwater extraction wells labeled? igj Yes 0 No 0 Other 

Notes/Observations: 



2. Pumps, Wellhead Plumbing, and Electrical 

Operating as intended? ~ Yes D No D Other 

Typical maintenance required on the pumps, wellhead plumbing, and electrical? 

Yes 

Frequency of maintenance? 

Ongoing 

Next scheduled maintenance? 

Extraction wells are gauged one time per week, and pumps and drop pipes are pulled and cleaned approximately 
quarterly. Electrical system observed daily. 

Electrical issues? D Yes ~ No D Other 

Alarm system in place? ~ Yes D No D Other 

Frequency of alarm system testing? ~ Yes D No D Other 

Virtual monitoring 

Alarm system back-up in place? ~ Yes D No D Other 

Is an automatic shut-off system in place? ~ Yes D No D Other 

F.requency of shut-off system testing? ~ Yes D No D Other 

Notes/Observations: 



3. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances 

Operating as intended? ~ Yes D No D Other 

Typical maintenance required on extraction system pipelines, valves, valve boxes, and other appurtenances? 
Yes 

Frequency of maintenance? 
Ongoing 

Next scheduled maintenance? 
Ongoing 

Are extraction system pipelines, valves, valve boxes, and other appurtenances labeled? 
Yes 

Are there any signs of leaks or staining? D Yes~ No D Other 

Are electrical enclosures and panels properly rated and functional? ~ Yes D No D Other 

Are electrical panels properly labeled? ~ Yes D No D Other 

Notes/Observations: 



4. Building 52/53 

Are all doors lockable? IZ;J Yes D No D Other 

Is the building roof in good condition? iZ;J Yes D No D Other 

Are parts, equipment, chemicals properly stored? iZ;J Yes D No D Other 

Are there any signs of staining present on the floor? D Yes iZ;J No D Other 

Are signs of leaks in the building roof present? D Yes iZ;J No D Other 

Does the building floor appear to be in good condition? iZ;J Yes D No D Other 

Are there any signs of exterior damage? D Yes iZ;J No D Other 

Are there any signs of vandalism? D Yes iZ;J No D Other 

Notes/Observations: 



5. Spare Parts and Equipment 

Inventory of parts/spare parts readily available? l:8J Yes D No D Other 

Is contact information for ordering spare parts readily available? l:8J Yes D No D Other 

Notes/Observations: 

C. Treatment System (Air Stripper) 

1. Treatment Train 

Are any additives utilized? l:8J Yes D No 

If yes, what type of additive is utilized? l:8J Chelation Agent l:8J Flocculent l:8J Polymers 

How/where are additives stored? 

Pallets and containment pads on concrete and secondary containment. 

Are additives utilized to prevent dissolved metals in the groundwater from precipitating out of the groundwater in 
process piping? l:8J Yes D No D Other 

Are sampling ports properly marked and functional? l:8J Yes D No D Other 

Operating as intended? ~ Yes D No D Other 



Typical maintenance required? 
yes 

Frequency of maintenance? 
ongoing 

Next scheduled maintenance? 
Ongoing 

Are sampling/maintenance logs displayed and up-to-date? ~ Yes 0 No 0 Other 

Online 

Is equipment properly labeled/identifiable? ~ Yes 0 No D Other 

How much groundwater is treated annually? See Annual Monitoring Report (AMR) 

Notes/Observations: 

2. Electrical Enclosures and Panels (properly rated and functional) 

Are electrical enclosures and panels properly rated and functional? ~ Yes D No D Other 

Are electrical panels properly labeled? ~ Yes D No D Other 

Notes/Observations: 



3. Tanks, Vaults, and Storage Vessels 

Operating/functioning as intended? 1::8] Yes D No D Other 

Typical maintenance required on tanks, vaults, and storage vessels? 

Checked for leaks/deficiencies during regular inspection. 

Frequency of maintenance? 

Weekly 

Next scheduled maintenance? 

ongoing 

Secondary containment in place? 1::8] Yes D No D Other 

Notes/Observations: 



4. Treatment Building(s) 

Are parts, equipment, chemicals properly stored? IZI Yes D No D Other 

Are there any signs of staining present on the floor? D Yes 1Z1 No D Other 

Are signs of leaks in the building roof present? D Yes IZI No D Other 

Does the building floor appear to be in good condition? IZI Yes D No D Other 

Notes/Observations: 



D. Monitoring Wells 

1. Monitoring Wells 

Can all monitoring wells be assessed for sampling and/or water levels? D Yes D No ~ Other 
All accessible with proper clearance. 

Typical maintenance required for the monitoring wells? 
No. 

Frequency of inspections? 
Annually. 

Next scheduled inspection? 
November 2013 for all wellss. A limited number of wells are inspected more frequently. 

Are wells that are not sampled inspected during sampling events? 
All wells inspected during annual groundwater monitoring event. 

Frequency of maintenance? 
NIA 

Next scheduled maintenance? 
NIA 

Are there any signs of exterior damage? D Yes ~ No D Other 

Are there any signs of vandalism? D Yes ~ No D Other 

Are monitoring wells labeled? IZ! Yes D No 0 Other 

Notes/Observations: 



2. Monitoring Data 

Has monitoring data been routinely submitted? ~ Yes 0 No 0 Other 

Is the monitoring data of acceptable quality? ~ Yes 0 No 0 Other 

Notes: 

3. Monitoring Data Suggests 

~ To be evaluated during review of the FYR Report 



XI. OVERALL OBSERVATIONS 

A. Implementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning as designed. Begin 
with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant plume, minimize 
infiltration and gas emission, etc.). 

Remedy is functioning as designed. 

B. Adequacy of O&M 

Describe issues and observations related to the implementation and scope of O&M procedures. In particular, 
discuss their relationship to the current and long-term protectiveness of the remedy. 

No obvious issues. 

c. Early Indicators of Potential Remedy Problems 

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high frequency of 
unscheduled repairs that suggest that the protectiveness of the remedy may be compromised in the future. 

Some extraction wells are aging and may lose efficiency over time. Mechanical failure of extraction wells has 
also occurred. 

Were any early indicators of potential remedy problem observed that suggest the protectiveness of the remedy 
may be compromised in the future? D Yes~ No D Other 

Will measures be proposed to address vapor intrusion? D Yes D No ~ Other 

Not at this time. Conservative screening results indicate exposure concentrations are lower than EPA's target risk 
levels. 

D. Opportunities for Optimization 

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 

~ To be evaluated during review of the FYR Report 



N otes/0 bserva tions 



Notes/Observations 



Is the well in good condition? 

Monitoring Wells 
1-IS D Yes D No D Other 
1-PC D Yes D No D Other 
1-S D Yes D No D Other 
1-D D Yes D No D Other 
2-IS D Yes D No D Other 
2-PC D Yes D No D Other 
2-S D Yes D No D Other 
2-D D Yes D No D Other 
3-PC D Yes D No D Other 
3-IS D Yes D No D Other 
3-S D Yes D No D Other 
3-D D Yes D No D Other 
4-IS D Yes D No D Other 
4-PC D Yes D No D Other 
4-S D Yes D No D Other 
4-D D Yes D No D Other 
5-IS D Yes D No D Other 
5-PC D Yes D No D Other 
5-S D Yes D No D Other 
5-D D Yes D No D Other 
6-IS D Yes D No D Other 
6-S D Yes D No D Other 
6-D D Yes D No D Other 
7-IS D Yes D No D Other 
7-S D Yes D No D Other 
7-D D Yes D No D Other 
8-IS D Yes D No ~ Other Missing 
cover 
8-S D Yes D No D Other 
8-D D Yes D No D Other 
9-S' D Yes D No D Other 
9-D D Yes D No D Other 
10-IS D Yes D No D Other 
10-S D Yes D No D Other 
10-D D Yes D No D Other 
11-SB D Yes D No D Other 
11-S D Yes D No D Other 
11-D D Yes D No D Other 
12-IS D Yes D No D Other 
12-S D Yes D No D Other 
12-D D Yes D No D Other 
13-IS D Yes D No D Other 
13-S D Yes D No D Other 
13-D D Yes D No D Other 
14-IS D Yes D No D Other 
14-S D Yes D No D Other 
14-D D Yes D No D Other 

Wells 

15-IS 

15-S 
15-D 
16-IS 
16-S 
16-D 
17-S 
17-D 
18-S 
19-S 
20-S 
21-S 
22-S 
23-S 
24-S 
25-S 
26-S 
27-S 
PES-MW-1 
PES-MW-2 
PES-MW-5 
PES-CW-2 
UD-63S 
USGS-1 
USGS-2 
USGS-3 
USGS-4 
USGS-5 
USGS-6 
USGS-7 
USGS-8 
USGS-9 
USGS-10 
MS-28S 
MS-281 
MS-28D 
MS-29S 
MS-291 
MS-29D 
MS-30S 
MS-301 
MS-30D 
MS-31S 
MS-311 
MS-31D 
MS-32S 
MS-321 

D Yes D No D Other 

D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D YesD No D Other. 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 

· D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 



MS-32D 
MS-33S 
MS-331 
MS-33D 
MS-34S 
MS-341 
MS-34D 
MS-3SS 
MS-3SI 
MS-3SD 
MS-36S 
MS-361 
MS-36D 
MS-37S 
MS-38S 
MS-39S 
MS-401 
MS-40D 
MS-40S 
MS-41D 
MS-41S 
MS-411 
MS-421 
MS-43S 
MS-431 
MS-43D 

Extraction Wells 
AT-3A 
AT-SA 
AT-SB 
AT-7 
AT-8 
AT-9 
AT-10 
AT-11 
AT-12 
AT-13 

D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 
D Yes D No D Other 

MS-44S 
MS-441 
MS-44D 
MS-4SS 
MS-4SI 
MS-46S 
MS-461 
MS-47S 
MS-471 
MS-47D 
MS-48PC 
MS-49S 
MS-491 
MS-49D 
MS-50PC 
MS-Sll 
MS-S2S 
MS-S21 
MS-S2D 
MS-S3PC 
MS-S4S 
MS-541 
MS-SSI 
MS-S6S 
MS-S61 

D Yes D No 0 Other-Abandoned in 2012 
0 Yes D No D Other 
0 Yes D No D Other 
0 Yes D No D Other 
0 Yes D No D Other 
0 Yes D No D Other 
0 Yes D No D Other 
0 Yes D No D Other 
0 Yes D No D Other 
0 Yes D No D Other 

D Yes D No 0 Other 
D Yes D No 0 Other 
D Yes D No 0 Other 
D Yes D No 0 Other 
D Yes D No 0 Other 
D Yes D No 0 Other 
D Yes D No 0 Other 
D Yes D No 0 Other 
D Yes D No 0 Other 
D Yes 0 No 0 Other 
D Yes 0 No 0 Other 
D Yes 0 No 0 Other 
D Yes 0 No 0 Other 
D Yes 0 No 0 Other 
D Yes 0 No 0 Other 
D Yes D No 0 Other 
D Yes D No 0 Other 
D Yes D No 0 Other 
D Yes D No 0 Other 
D Yes D No 0 Other 
D Yes D No 0 Other 
D Yes D No 0 Other 
D Yes D No 0 Other 
D Yes D No 0 Other 
D Yes 0 No 0 Other 



Supplemental Information for Five-Year Review Site Inspection 

Information from Records of Decision 

OUl (Groundwater) 

The remedial action specified in the Record of Decision for Ground Water Remediation, Administrative Record 
N91192_000078, dated September 28, 1990 (OUl ROD) was 'hydraulic containment and recovery of all future 
migration of contamination groundwater from the NIROP and the recovery, to the extent feasible, of groundwater 
contamination downgradient of the NIROP.' 

The selected remedy included the installation and operation of groundwater containment and extraction wells with a 
two-phased plan for disposal of groundwater from the well system. Under Phase I, groundwater from the extraction 
system was discharged to an existing sanitary sewer system for treatment at a local wastewater treatment facility. 
Under Phase II, a groundwater treatment system was constructed and is being operated to provide longer-term 
groundwater treatment. Treated groundwater from the on-site treatment facility is discharged to the Mississippi River 
through a National Pollutant Discharge Elimination System (NPDES)/State Disposal System (SDS) permitted outfall 
(Outfall 020) (i.e., NPDES/SDS Permit MN0000710). 

No air emission controls were required for the air strippers. Site-specific air emission rates (AERs) were calculated for 
carcinogenic compounds that could potentially be emitted from operation of the groundwater treatment facility. "Any 
system modifications are subject to permit approval and can result in permit modifications. These permit 
modifications could result in modified AERs." 

According to the Five Year Review Report, dated November 13, 1998 (1998 FYR), the remedial objectives include: 

• Installation and operation of a groundwater containment and recovery system to hydraulically contain TCE 
contaminated groundwater to prevent further migration and to ultimately restore groundwater quality in the 
aquifer to MCLs. 

• Installation and operation of a groundwater containment and recovery system to recover, to the extent 
feasible, TCE contaminated groundwater beneath Anoka County Park. 

OU2/0U3 (Soil) 

The remedial action specified in the Record of Decision for Operable Unit (OU) 2 and Operable Unit (OU) 3, 
Administrative Record N91192_000661, dated August 2003 (OU2/0U3 ROD) was Land Use Controls (LUCs) 
consisting of both engineering controls and institutional controls. The LUC performance objectives are: 

• To restrict the use of the Property to industrial or restricted commercial use, until and unless EPA and MPCA 
determine that concentrations of hazardous substances in the soils have been reduced to levels that allow for a 
less restrictive use. 

• To prohibit the disturbance of soils deeper than 3 feet below ground surface in those Designated Restricted 
Areas shown in Figure 2-5 or the removal of any soils excavated in those Areas from the facility without the 
prior written approval of the U.S. EPA and MPCA. 

o To prohibit the disturbance of soils beneath the Designated Restricted Area known as the concrete pit 
foundations where metal-finishing operations previously occurred at the former Plating Shop within the Main 
Manufacturing Building without the prior written approval of the U.S. EPA and MPCA. 

• To ensure that the concrete pit floor (approximately 8 to 12 feet below grade floor) where metal finishing 
operations previously occurred at the former Plating Shop within the Main Manufacturing Building is not 
removed without the prior written approval of U.S. EPA anci MPCA. That floor will serve as an Engineering 
Control. 



Information from Comprehensive Five-Year Review Guidance, EPA 540-R-O 1-007, dated June 2001 CFYR Guidance) 

Technical Assessment Questions 

Question A: Is the remedy functioning as intended by the decision document? 

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action objectives (RAOs) used 
at the time of the remedy still valid? 

Question C: Has any other information come to light that could call into question the protectiveness of the remedy? 



ATTACHMENT 3 

TCE ISOCONCENTRATION MAPS AND 

APPROXIMATE CAPTURE ZONE CONFIGURATIONS 

FIGURES WERE DEVELOPED FROM DATA COLLECTED DURING THE 

AUGUST 2012 ANNUAL SAMPLING EVENT 

Figure 1 

Figure 2 

Figure 3 

Figure 4 

Approximate Capture Zone Configurations and TCE lsoconcentration Map, 

Shallow Drift Extraction Wells 

Approximate Capture Zone Configurations and TCE-lsoconcentration Map, 

Intermediate Drift Extraction Wells 

Approximate Capture Zone Configurations and TCE lsoconcentration Map, Deep 

Drift Extraction Wells 

August and September 2012 TCE Concentrations and Potentiometric Surface, 

Bedrock Wells 



PGH P:IGISIFRIDLEY _NIROP\MAPDOCSIMXD\2012 AMRl2012_TCE_SHALLOW_CAPTURE_ZONE.MXD 09118113 JEE 

300 0 300 

Feet --- -
USGS-3 

DRAWN BY DATE 

J . ENGLI SH 09/27/12 

CHECKED BY DATE 

S. WARINO 09/1 8/13 

REVISED BY DATE 

J . ENGLISH 09/18/13 

SCALE 

AS NOTED 

NOTES: 
1) UDLP data from 2011 shown on this figure is from June 2011 , and was collected by Arcadis. 
2) The cone of depression around AT-SA is shown because it was shown this way in Davis (2007). 

FMC-F 

M S - 4 7 S 
20 

S ~ ~ o 
1L 

P E S -C W- 2 
25 
20 

27- S 17 
42 ~ 

~~_....... 
54 
ll 

too 

s 
FMC-16 

S FMC-24 

SFMC-21 

Legend 

0 Shallow Monitoring Well -- Capture Zone 

NIROP Fridley 

FMC 

Burl ington Northern RR 

OU-1 

~OU-2 
[SJ ou-3 
rYYl Approximate Location 
~ of East Plating Shop 

CJ Building 

-- Road 

-+-- Railroad 

Shallow Potentiometric Surlace 
Contour (2-foot interval, 

-- feet above mean sea level, 
dashed where inferred) 

46-S Monitoring Well Location ID 

- s- 201 2 TCE lsocontour 
(dashed where inferred) 

1.1 Fall 2009 TCE Concentration in ug/L 

1.1 Fall 2010 TCE Concentration in ug/L 

1.1 February 2011 TCE Concentration in ug/L 

1 1 May/June 2011 TCE Concentration in ug/L 

1 1 August 2011 TCE Concentration in ug/L 

1.1 November2011 TCE Concentration in ug/L 

MISSISSIPPI 
RI VER ... River 

- Clay Ridge 

Shallow Clay 

1 1 February 2012 TCE Concentration in ug/L 

1.1 May 2012 TCE Concentration in ug/L 

NWRM: 

APPROXIMATE CAPTURE ZONE CONFIGURATIONS 

UNDER PUMPING CONDITIONS 

SHALLOW ZONE EXTRACTION WELLS 

2012 ANNUAL MONITORING REPORT 

NIROP FRIDLEY, MINNESOTA 

Ll September 2012 TCE Concentration in ug/L 

CONTRACT NUMBER 

2583 

APPROVED BY 

APPROVED BY 

FIGURE NO. 

CTONUMBER 

F27C 

DATE 

DATE 

REV 

0 



PGH P:IGISIFRIDLEY_NIROP\MAPDOCSIMXD\2012 AMR\2012_TC E_ INTERMEDIATE_CAPTURE_ZONE.MXD 09/18/13 JEE 

NOTES: 
1) UDLP data shown on th is figure is from 

June 2011 , and was collected by Arcadis. 
2) Data for UD59-I is from October 2010. 
3) Data for AT-11 , AT-12 , AT-1 3 from 
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ATTACHMENT 4 

JOHNSON-ETTINGER MODEL RESULTS 



GW-ADV 
Version 3.1; 02104 

Reset to 

MORE ... 

MORE 

"' 

I M~RE I 

MORE ... 

END 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter 'X' in "YES" box and initial groundwater cone. below) 

YES x 

ENTER ENTER 
Initial .. 

Chemical groundwaler 
CAS No. cone., 

(numbers only, Cw 
no dashes) (119/L) Chemic al 

79016 1.80E+03 Trichloroethylene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Lwr (cell G28) Soil 

Average below grade Thickness Thickness slratumA 
soil/ to bottom Depth Thickness of soil of soil Soil scs 

groundwater of enclosed below grade of soil stratum B, slralumc, stratum scs soil type 
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to eslimale 

Ts LF Lwr hA he he water table, directly above soil vapor 

("C) (cm) (cml (cm) (cm) (cm) (Enter A, B, or Cl water table permeability) 

10 I 30 I 580 580 I 0 I 0 A I s I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A StralumA SlratumA Stratum B Stratum B Stratum B Stratum B StratumC 

scs soil dry soil total soil waler-filled scs soil dry soiltolal soil waler-filled scs 
soil typ'1 bulk density, porosily, porosity, ~~ii type bulk density, porosity, porosity, soil type 

p.• n• e.: p," ne e." Lookup Soll Lookup son Lool<up Soll 
(g/cm3

) (unitless) (cm3/cm3
) (glcm3

) (unitless) (cm3/cm3
) 

s 1.66 0.375 0.054 c 1.43 0.459 0.215 c 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg. 
floor pressure floor floor space seam crack air exchange OR 

thickness, differential, length, widlh, height, width, rate, Leave blank lo calculale 

le rack t.P Le We He w ER O.oi1 

(cm) (g/cm-s2
) (cm) (cm) (cm) (cm) pth) (Um) 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Target hazard 

time for timelor Exposure Exposure risk for quotient for 
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens, 

ATc AT Ne ED EF TR THO 

!~s) (~rs) {~rs) {da~sl~r) {unilless) {unilless) 

70 I 30 I 30 I 350 1.0E-06 I 

Used to calculate risk-based 
aroundwa1er concentration. 

1of1 

ENTER 

User-defined 
stratum A 
soil vapor 

OR permeability, 
k, 

(cm2
) 

I 1.00E·OB 

ENTER ENTER ENTER 
StratumC StralumC Stratum C 

soil dry soil total soil water-filled 
bulk density, porosity, porosity, 

Poe nc e.c 
(g/cm3

) (unilless) (cm3/cm3
) 

1.43 0.459 0.2t5 



INTERMEDIATE CALCULATIONS SHEET 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thickness of porosity In porosity In porosity in wall 

Exposure building air-filled air-filled air-filled total fluid Intrinsic relative air effective vapor capillary capillary capillary capillary seam 
duration, separation, porosity, porosily, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter, 

Lr 0/ 0,e 0 c • s,. k; k,g kv lcz nez Ba.cz Bw,cz Xe rack 

(sec! (cm! (cm31cm3
) (cm31cm3) (cm31cm3> (cm31cm3

) (cm2
) (cm2

) (cm2
) (cm) (cm31cm3) (cm31cm3) (cm31cm3) (cm) 

9.46E+06 550 0.321 0.244 0.244 #NIA #NIA #NIA 1.00E-06 17.05 0.375 0.122 0.253 175,564 

Area of Stratum Stratum Stratum Capillary Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Dilfusion 
venlilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion dilfusion dilfusion diffusion path 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length, 

Qbullding Ae 11 Ze.aek liHv,TS Hrs H'rs µyg D""A D""e D'"c D'" CZ D"\ Ld 
(cm3ls) (cm2) !unitless) (cm) (callmol) (atm-m31mol) !unitless) !glcm-s) (cm2ls) (cm21s) (cm21s) (cm21s) (cm2/s) !cm) 

1.90E+OB 1.BBE+09 9.35E-06 30 81557 4.76E-03 2.06E-01 1.75E-04 1.26E-02 O.OOE+OO O.OOE+OO 5.09E-04 7.31E-03 550 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Convection Source vapor effective foundation indoor source Unit 
path vapor Crack flow rate dilfusion Area of Pee let attenuation bldg. risk Reference 

length, cone., radius, Into bldg., coefficient, crack, number, coefficient, cone., factor, cone., 

Lp Csource rcrack Osoil 
ocrack 

A crack. exp(Pe1
) a Cbuilding URF RIC 

(cm) (µg/mJ) (cm) (cm3ls) (cm21s) (cm2
) (unitless) (unitless) (µg/m3) (µg/m3r' (mg/m3

) 

30 3.70E+05 0.10 3.93E+02 1.2BE-02 1.76E+04 4.14E+07 2.03E-06 7.53E-01 1.1E-04 4.0E-02 

ENO 
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Industrial Risks Associated with Maximum Deteded Concentrations of VOCs in Surface Soil 

voe 
1, 1, 1-Trichloroet ha ne 

1, 1, 2-Trichloroet hane 

l, 1-Dichloroethane 

1,2-Dichloroethene (Total) 

2-Butanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromomethane 

Carbon Disulfide 

Ethyl benzene 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Xylene 

NA - Not Available 

VOC - Volatile Organic Compound 

IND - Industrial 

Soil (O to 4 ft) 

Maximum (ug/Kg) 

.28 

NA 

5.5 

15 

210 

120 

NA 

NA 

2 

13 

19 

54 

90 

14 

640 

71 

RSL - EPA Regional Scrreening Level (May 2013) 

EC - Exposure Concentration 

CARC - Carcinogenic 

NONCARC - Noncarcinogenic 

J-E Model IND EC (ug/m
3

) 

Indoor Air (ug/m3
) CARC1 NONCARC2 

1.18E-01 9.62E-03 2.69E-02 

NA NA NA 

2.32E-02 1.89E-03 5.30E-03 

6.33E-02 5.16E-03 1.45E-02 

1.28E-01 l.04E-02 2.92E-02 

1.lSE-01 9.38E-03 2.63E"02 

NA NA NA 

NA NA NA 

8.45E-03 6.89E-04 1.93E-03 

S.49E-02 4.48E-03 1.25E-02 

6.54E-02 S.33E-03 1.49E-02 

3.15E-02 2.57E-03 7.19E-03 

3.80E-01 3.lOE-02 8.68E-02 

5.91E-02 4.82E-03 1.35E-02 

2.70E+OO 2.20E-01 6.16E-01 

2.20E-01 l.79E-02 5.02E-02 

1
CARC IND EC= Indoor Air Concentration • (8 hr/24 hr) • (250 days/365 days) • (25 yr/70 yr) 

2NONCARC IND EC= Indoor Air Concentration• (8 hr/24 hr)"' (250 days/365 days)"' (25 yr/25 yr) 
3CAR IND RISK= IND EC • 1 x 10·6 /IND CARC RSL (Incremental Lifetime Cancer Risk) 
4
NONCARC IND RISK= IND EC/ IND NONCARC RSL (Hazard Quotient) 

IND RSLS (ug/m3
) 

CARC NONCARC 

NA 22000 

0.77 0.88 

7.7 NA 

NA 260 

NA 22000 

NA 13000 

NA 140000 

1.6 130 

NA 220 

NA 3100 

4.9 4400 

NA 4400 

47 180 

NA 22000 

3 8.8 

NA 440 

TOTAL 

IND RISKS 

CARC3 NONCARC
4 

NA 1.2E-06 

NA NA 

2.5E-10 NA 

NA 5.GE-05 

NA l.3E-06 

NA 2.0E-06 

NA NA 

NA NA 

NA 8.8E-06 

NA 4.0E-06 

1.lE-09 3.4E-06 

NA 1.GE-06 

6.6E-10 4.8E-04 

NA 6.lE-07 

7.3E-08 7.0E-02 

NA 1.lE-04 

7.SE-08 7.lE-02 



Industrial Risks Associated with Maximum Detected Concentrations of VOCs in Subsurface Soil (4 to 8 ft) 

voe 
1, 1, 1-Trichloroethane 

1, 1,2-Trichloroethane 

1, 1-Dichloroethane 

1,2-Dichloroethene {Total) 

2-Butanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromomethane 

Carbon Disulfide 

Ethylbenzene 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Xylene 

NA - Not Available 

VOC - Volatile Organic Compound 

IND - Industrial 

EC - Exposure Concentration 

CARC - Carcinogenic 

NONCARC - Noncarcinogenic 

Soil (4 to 8 ft) 

Maximum {ug/Kg) 

2 

9 

NA 

26 

87 

150 

460 

1 

1 

14 

8 

1 

760 

13 

770 

54 

J-E Model IND EC {ug/m
3

) 

Indoor Air {ug/m3) CARC
1 

NONCARC
2 

0.00422 3.44E-04 9.63E-04 

0.019 l.55E-03 4.34E-03 

NA NA NA 

0.0549 4.48E-03 1.25E-02 

0.052 4.24E-03 1.19E-02 

0.141 1.15E-02 3.22E:-02 

0.23 l.88E-02 5.25E-02 

0.00211 1.72E-04 4.82E-04 

0.00211 1.72E-04 4.82E-04 

0.0296 2.41E-03 6.76E-03 

0.0169 l.38E-03 3.86E-03 

0.000572 4.66E-05 1.31E-04 

1.6 1.30E-01 3.65E-01 

0.0274 2.23E-03 6.26E-03 

1.63 l.33E-01 3.72E-01 

0.114 9.30E-03 2.60E-02 

1
CARC IND EC= Indoor Air Concentration "' (8 hr/24 hr) * (250 days/365 days) * (25 yr/70 yr) 

2NONCARC IND EC= Indoor Air Concentration "' (8 hr/24 hr) "' (250 days/365 days) * {25 yr/25 yr) 
3CAR IND RISK= IND EC* 1x10·6 /IND CARC RSL (Incremental Lifetime Cancer Risk) 
4 NONCARC IND RISK= IND EC/ IND NONCARC RSL (Hazard Quotient) 

IND RSLS (ug/m
3

) 

CARC NONCARC 

NA 22000 

0.77 0.88 

7.7 NA 

NA 260 

NA 22000 

NA 13000 

NA 140000 

1.6 130 

NA 220 

NA 3100 

4.9 4400 

NA 4400 

47 180 

NA 22000 

3 8.8 

NA 440 

TOTAL 

IND RISKS 

CARC3 NONCARC
4 

NA 4.4E-08 

2.0E-09 4.9E-03 

NA NA 

NA 4.8E-05 

NA 5.4E-07 

NA 2.5E-06 

NA 3.8E-07 

1.lE-10 3.7E-06 

NA 2.2E-06 

NA 2.2E-06 

2.8E-10 8.8E-07 

NA 3.0E-08 

2.SE-09 2.0E-03 

NA 2.8E-07 

4.4E-08 4.2E-02 

NA 5.9E-05 

4.9E-08 4.9E-02 



Industrial Risks Associated with Maximum Detected Concentrations of VOCs in Subsurface Soil (8 to 12 ft) 

COPC 

1,1,1-Trichloroethane 

1, 1,2~Trichloroethane 

l, 1-Dichloroetha ne 

1,2-Dichloroethene {Total) 

2-Butanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromomethane 

Carbon Disulfide 

Ethylbenzene 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Xylene 

NA - Not Available 

VOC - Volatile Organic Compound 

IND - Industrial 

EC - Exposure Concentration 

CARC - Carcinogenic 

NONCARC - Noncarcinogenic 

Soil {Oto 4') 

Maximum (ug/Kg) 

1 

NA 

11 

15000 

41 

84 

1700 

24 

2 

11 

720 

NA 

390 

1000 

1100 

7300 

J-E Model IND EC (ug/m
3

) 

Indoor Air (ug/m3} CARC
1 

NONCARC
2 

0.00156 1.27E-04 3.56E-04 

NA NA NA 

0.0171 1.39E-03 3.90E-03 

23.4 1.91E+OO 5.34E+OO 

0.024 1.96E-03 5.48E-03 

0.0776 6.33E-03 1.77E-b2 

0.84 6.85E-02 1.92E-01 

0.0374 3.05E-03 8.54E-03 

0.0312 2.54E-03 7.12E-03 

0.0171 1.39E-03 3.90E-03 

1.12 9.13E-02 2.SGE-01 

NA NA NA 

0.607 4.95E-02 1.39E-01 

1.56 1.27E-01 3.SGE-01 

1.71 1.39E-01 3.90E-01 

11.4 9.30E-01 2.60E+OO 

1
CARC IND EC= Indoor Air Concentration* (8 hr/24 hr) * (250 days/365 days) * (25 yr/70 yr) 

2
NONCARC IND EC= Indoor Air Concentration* (8 hr/24 hr)* (250 days/365 days)* (25 yr/25 yr) 

3CAR IND RISK= IND EC* 1x10·6 /IND CARC RSL (Incremental Lifetime Cancer Risk) 
4
NONCARC IND RISK= IND EC/ IND NONCARC RSL (Hazard Quotient) 

IND RSLS (ug/m
3

) 

CARC NONCARC 

NA 22000 

0.77 0.88 

7.7 NA 

NA 260 

NA 22000 

NA 13000 

NA 140000 

1.6 130 

NA 220 

NA 3100 

4.9 4400 

NA 4400 

47 180 

NA 22000 

3 8.8 

NA 440 

TOTAL 

IND RISKS 

CARC
3 

NONCARC
4 

NA 1.GE-08 

NA NA 

1.8E-10 NA 

NA 2.lE-02 

NA 2.5E-07 

NA 1.4E-06 

NA 1.4E-06 

1.9E-09 6.6E-05 

NA 3.2E-05 

NA 1.3E-06 

1.9E-08 S.8E-05 

NA NA 

1.lE-09 7.7E-04 

NA 1.GE-05 

4.GE-08 4.4E-02 

NA 5.9E-03 

6.BE-08 7.ZE-02 



Summary of Vapor Intrusion Risks (industrial Exposure) • Maximum Risks 

SURFACE SOIL 4T08FT 8 TO 12 FT MAXIMUM RISKS1 

voe CANCER NONCANCER CANCER NONCANCER CANCER NONCANCER CANCER NONCANCER 

l, l,1-Trichloroethane NA 1.2E-06 NA 4.4E-08 NA l.6E-08 NA 1.2E-06 

1, 1,2-Trichloroethane NA NA 2.0E-09 4.9E-03 NA NA 2.0E-09 4.9E-03 

1,1-Dichloroethane 2.SE-10 NA NA NA 1.8E-10 NA 2.SE-10 NA 

1,2-Dichloroethene (Total) NA 5.6E-OS NA 4.BE-05 NA 2.lE-02 NA 2.lE-02 

2-Butanone NA 1.3E-06 NA 5.4E-07 NA 2.SE-07 NA 1.3E-06 

2-Hexanone NA NA NA NA NA NA NA NA 

4-Melhyl-2-Pentanone NA 2.0E-06 NA 2.SE-06 NA 1.4E-06 NA 2.5E-06 

Acetone NA NA NA 3.BE-07 NA l.4E-06 NA 1.4E-06 

Benzene NA NA 1.lE-10 3.7E-06 1·.9E-09 6.6E-05 1.9E-09 6.6E-OS 

llromomethane NA 8.8E-06 NA 2.2E-06 NA 3.2E-05 NA 3.2E-05 

Carbon Disulfide NA 4.0E-06 NA 2.2E-06 NA 1.3E-06 NA 4.0E-06 

Chorobenzene NA NA NA NA NA NA NA O.OE+OO 

Chloromethane NA NA NA NA NA NA NA O.OE+OO 

Elhylbenzene 1.lE-09 3.4E-06 2.SE-10 8.BE-07 1.9E-08 5.BE-05 1.9E-08 5.BE-05 

Styrene NA 1.6E-06 NA 3.0E-08 NA NA NA 1.6E-06 

Tetrachloroethene 6.GE-10 4.8E-04 2.BE-09 2.0E-03 1.lE-09 7.7E-04 2.8E-09 2.0E-03 

Toluene NA 6.lE-07 NA 2.BE-07 NA 1.6E-05 NA 1.GE-05 

Trlchloroethene 7.3E-08 7.0E-02 4.4E-08 4.2E-02 4.6E-08 4.4E-02 7.3E-08 7.0E-02 

Xylene NA 1.lE-04 NA 5.9E-05 NA ' S.9E-03 NA 5.9E-03 

TOTAL 9.9E-08 1.0E-01 

NA - Not Available 

VOC - Volatile Organic Compound 

1Maxlmum Risk of each depth interval for each voe 



SL-ADV 
Version 3.1; 02/04 

Reset to 

I M~RE I 

I M~RE I 

c:::fillLJ 

I 

DATA ENTRY SHEET 

CALCULATE RISK·BASED SOIL CONCENTRATION (enler "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler ·x· In ·vEs• bo,_ and mllial soil cone. below) 

YES 

ENTER ENTER 
Initial 

Chemical soil 
CAS No. cone., 

(numbers only, c. 
no dashes~ ~rg/kg) Chemical 

71556 2.80E+01 1.1, 1-Trichloroethane 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Depth below Tolals musl add up lo value ol L1 (cell G2B) 

below grade grade lo bottom Thickness Thickness 
Average lobollom Deplhbelow of conlaminatlon. Thickness ol sell of soil 

Soll ol enclosed grade to lop (enler value of O ol soil slralum B. slretumC, 
temperature, space noor, ol conlemlnallon, If value Is unknown) slralum A, (Enter value or 0) (Enter value or 0) 

r, Lr L, L, h. h, he 
("C) !cml !cml (cml !cm\ !cm\ (cm) 

10 I 30 I 122 I 366 122 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum A Slralum A SlratumA Stralum A SlmlumA SlralumB StralumB 

scs soil dry soil lolal sotl waler-lilled soll organic scs soil dry 
soil.~ype bulk densily, porosily, porosily, carbon lracllon, ~~11.XP~ ... bulk densily, 

p,,• n• o: I A Pt." 
Lookup Soll lookup Soil 

(glcm') tunilless~ (cm3/cm3
) junillessi (glcm') 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soll·bldg. space space Enclosed Floor-wall Indoor 
floor pressure floor floor space seam crack air eJ11change 

lhlckness, differential, length, wlcfth, heigh!, widlh, rale, 

L,,." LIP Le w. H, w ER 

~c;ml (glcm·s') {cm! 'cmJ 'cml (cml !11hl 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target T argel hazard 

limelor llmefor Exposure EJ11posure risk lor quollent tor 
carcinogens, noncarcinogcms, duralion, frequency, cardnogel\s, noncarclnogens, 

Ale AT.., ED EF TR THO 

!:C:5I '~'"t (~"l ~da~s'r.:;t ~unlllcss} ~uollless1 

70 30 30 350 1.0E·06 

Used lo calculate risk-based 
soil concenlralion. 

1 oil 

1, 1, 1-TRICHLOROETHANE SURFACE (0 TO 4 Fl) MAXIMUM AND EPC 

ENTER ENTER 
son 

stratum A User-defined 
scs &lralum A 

sod lype soi1 vapor 
(usod lo esllmate OR permeablllly, 

soil vapor k,. 
permeability). (cm') 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slratum B Slralum B SlralumB Slralum C Strarum C SlralumC Slralum C SlralumC 
soil lolal soll waler-Idled soil organic SGS soil dry soll lolal soll waler-lllled soil organic 
poroslly, poroshy, carbon fraclion. soll lype bulk denslly, porosity, porosily, carbon fraction, 

n' 9. 

·~· 
Pbc nc 9 c '~c 

Lookup Soll 

'unillessJ (cm3/cm3
) iunlllessl (glcm') 1unilless~ (cm3/cm~) 'unrtless1 

0.375 0.054 0.002 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

llow rale inlo bldg. 
OR 

Leave blank lo calculate 
a,., 

(Uml 



INTERMEDIATE CALCULATIONS SHEET 

1,1,1-TRICHLOROETHANE SURFACE (0 TO 4 FT) MAXIMUM AND EPC 

Stratum A Stratum B StratumC SlralumA Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

t Lr 0/ 0." 0.c s,. k; k,. kv Xcrack Cn ObuDdlng 

(sec) (cm) (cm3/cm3
) (cm3/cm3

) (cm3/cm3
) (cm3/cm3

) (cm2
) (cm2

) (cm2
) (cm) (µg/kg) (cm3/s) 

9.46E+08 92 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 2.80E+01 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection 
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coeflicient, coeflicient, coeflicient, coeflicient, length, length, 

Ae '1 Z.:rack t.H •. rs His H'rs µTS 0•llA D""a D·"c D"'\ L,, Lo 
(cm2

) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (gicm-s) (cm'IS) (cm2/s) (cm2/s) (cm2/s) (cm) (cm) 

1.88E+09 9.35E-06 30 7,885 8.48E-03 3.65E·01 1.75E-04 1.26E-02 O.OOE+OO O.OOE+OO 1.26E-02 92 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peel et attenuation bldg. Finite Finite source time for 

coeflicient, cone., radius, into bldg., coefficient, crack, number, coefliclent, cone., source source depletion, source 

Kd Csource rcrack Osoi1 
ocreck 

Acrack exp(Pe1
) a cbuilding pterm ljfterm to depletion 

(cm3/g) (µglm'} (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unit less) (µg/m3
) (unitless) (seer' (sec) (YES/NO) 

2.20E-01 3.16E+04 0.10 3.90E+03 1.26E-02 1.76E+04 2.61E+76 NA NA 6.71E+01 1.01E-06 1.79E+08 YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coeflicient. cone., cone., cone., factor, cone., 

<a> Cbulldlng Cbuilding cbuitding URF RIC 

(unitless) (11g/m3
) (µg/m3

) (µg/m3
) (µgtm')"' (mg/m3

) 

NA 1.18E-01 NA 1.18E·01 NA 2.2E+OO 

END 

1of1 



SL-ADV 
Version 3. 1; 02/04 

Reset to 

I M~E I 

I M~RE I 

~ 

, 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter ·x~ in ·ves~ boJI and lnitlal soil cone. below) 

YES 

ENTER ENTER 
Initial 

Chemlcal soil 
CASNo. cone., 

(numbers only, c. 
no dashes) (11gik9) Chemical 

75343 5.SOE+OO 1 , 1 ·Dichloroethane 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Deplhbelow Tolals musl add up lo value of L1 (cell G28) 

below grade grade lo bollom Thickness Thickness 
Average lo bottom Deplh below of conlaminalion, Thickness ol soil of soil 

sod of enclosed grade lo top (enter value ol O or son stratum B, stratumC, 
lomperalure, space floor, of conlaminallon, II value is unknown) slralum A, (Enler value or O) (Enler value or O) 

T, L, L, !.,, h. he he 
('C) lcml lcml lcml lcml lcml lcml 

10 I 30 I 122 I 366 122 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlralumA SlrelumA SlralumA Stratum A Stratum A SlratumB Stratum B 

scs son dry soil total son waler-filled son organic SGS soil dry 

. .- ... ~lll~e bulk density, poroslly, porosity, carbon fracllon, soil type bulk densily, 
Pb. n• 0. '~· Pb" 

LookupSoit lookup Soll 
(g/cm') {unillessl (cm3/cm3

) {uniUoss} (g/cm'J 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTEf) ENTER ENTER ENTER 
Enclosed Encklsed Enclosed 

space Soil-bldg. space space Enclosed Floor-wall Indoor 
noor pressure noor floor space seam crack air exchange 

lhickness, diHarontlal, longlh, wldlh, heigh!, wldlh, rate, 
L.,,,. dP Le We He ER 

'cm~ (!J'cm-s2
) 'cmi 'cm) (cm! (cm! (11hj 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER EIHER 
Averaging Averaging Target Target hazard 
limelor lime fOf Exposure Exposure risk ror quotient for 

carcinogens, noncarclnogens. durallon. frequency, carcinogens, noncarcinogens, 

Ale AT,., ED EF TR THO 

!~·l i~S! !~si !da~s.l~r) ~unltless) (unilless) 

70 JO 30 350 1.0E-06 

Used lo calculate risk-based 
soil concenlralion. 

1ol1 

1,1·DICHLOROETHANE SURFACE (D TO 4 FT) MAXIMUM AND EPC 

ENTER ENTER 
Soll 

slrelum A User-defined 
scs slralum A 

soll lype so~ vapor 
(used lo esllmele OR permeabilny, 

soil vapor k,, 

oermeabililv) (cm') 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
StralumB Slralum B Slralum B Slralum C SlratumC SltalumC StralumC Strelumc 
soll lotal soil water-filled soil organic scs soil dry soil Iola.I soll waler-filled soil organic 
porosity, porosity, carbon lracllon, soil type bulk denslly, porosity, porosity, carbon fracllon, 

n• o.• '~e p,c nc 0 c '~c 
Lookup Soll 

'unlllessi (cm'lcm'J iunilless~ (IJ'cm'J funiltoss~ (cm3/cm3
) 'unit less! 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

now rale fnlo bldg. 

OR 
Leave blank lo calculale 

a.., 
'Um~ 



INTERMEDIATE CALCULATIONS SHEET 

1,1-DICHLOROETHANE SURFACE (0 TO 4 FT) MAXIMUM AND EPC 

Stratum A Stralum B Stratum C Slralum A Slralum A Stratum A Stralum A Floor-
Source- soil soil soil ellective soil soil soil wall lnilial soil Bldg. 

Exposure building air-filled air-filled air-filled total lluld intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosily, porosity, saturation, permeabilily, permeability, permeability, perimeter, used, rate, 

l L1 e/ o.e o,c s,. k; k,g kv l<orack CR abullding 

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3
) (cm3/cm3) (cm2

) (cm2
) (cm2

) (cm) (µg/kg) (cm3/s) 

9.46E+08 92 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 5.50E+OO 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at ellective effective ellective ellective Diffusion Convection 
below area below ave. soil ave. soil ave.soil ave. soil dillusion diffusion diffusion dilfusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient. coelllcient, length, length, 

Ae IJ Zcrack <'>Hv.TS H1s H'TS iJTS 0•ffA o•'fe o•lfc D"\ Lo LP 
(cm2

) (unilless) (cm) (callmol) (atm-m3/mol) (unitless) (glcm-s) (cm2/s) (cm2/s) (cm2ts) (cm2/s) (cm) (cm) 

1.88E+09 9.35E-06 30 7,450 2.88E-03 1.24E-01 1.75E-04 1.20E-02 O.OOE+OO O.OOE+OO 1.20E-02 92 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor elfeclive foundation Indoor source Time for duration> 
partition vapor Crack llowrate diffusion Area of Pee let attenuation bldg. Finite Finite source lime for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coefficienl, cone., source source depletion, source 

Ko Csource rcrack Osoil 
ocrock 

Acrack exp(Pe1
) Cl Cbuilding pterm ljllerm lo depletion 

(cm3/g) (µglm3
) cm (cm3/s) (cm2/s) (cm2

) unitless unitless (µglmJ) unilless (seer' sec YES/NO 

6.32E-02 5.69E+03 0.10 3.90E+03 1.20E-02 1.76E+04 2.14E+80 NA NA 6.39E+01 8.84E-07 1.96E+08 YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenualion bldg. bldg. source bldg. risk Reference 
coefficienl, cone., cone., cone., factor, cone., 

<CI> Cbul~lng cbuilding Cbulldlng URF RfC 

(unltless) (µg/m3) (µg/m3
) (µgim'} (µgtm'r' (mg/m3) 

NA 2.32E-02 NA 2.32E-02 NA 5.0E-01 

END 

1or1 



SL-ADV 
Version 3.1; 02/04 

Reset lo 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler "X" In "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter ·x• tn ·vEs· box and ini!lel soil cone. below) 

ENTER 

Chemical 
CAS No. 

(numbers onty, 
no dashes} 

156605 

ENTER 

Average 
soil 

lempmaluro, 

Ts 
("C) 

10 

ENTER 
Slralum A 

scs 
son .. ~YP-~. 

lookup Soil 

s 

ENTER 
Enclosed 

space 
noor 

lhickness, 

L.,.... 

jcm! 

10 

ENTER 
Averaging 

lime for 
carcinogens. 

Ale 
i~rs} 

70 

I 

YES 

ENTER 
lni1ial 

&Oil 

cone., 
c. 

(µglkg) 

1.SOE•01 

ENTER 
Deplh 

below grade 
lo bollom 

ol enclosed 
space floor, 

L, 

lcml 

30 

ENTER 
Shetum A 

sou dry 
burk densily, 

p,,• 

(g/cm') 

1.69 

ENTER 

Soil-bldg. 
pressure 

dlfferentlal, 
AP 

(g/cm-s') 

40 

ENTER 
Averaging 

llme for 
noncarclnogens, 

AT.., 

1'5! 
30 

ENTER 

Oeplh below 
grade to top 

ol contamlnallon, 
L, 

lcml 

I 122 I 

ENTER 
Stralum A 
soillolar 
porosily, 

n• 

'unilless! 

0.375 

ENTER 
Enclosed 

space 
noor 

lenglh, 

L, 

'cmi 

36576 

ENTER 

Exposure 
duralion, 

ED 

!~··! 

30 

Chemical 

trans-1,2-Dichloroethylene 

ENTER ENTER ENTER ENTER 
Oeplh below Totals mus! add up to value ol L1 (cell G28) 

grade to bollom Thickness Thickness 
ol conlaminalton, Thickness of son of soil 
(enler value of O of soil slrelum B, slrelum C, 

If value Is unknown} stralum A, (Enter value or O) (Enlor value or 0) 

L, hA ho 

"" lcml lcml lcml (cm) 

366 122 I 0 I 0 

ENTER ENTER ENTER ENTER 
SlralumA Slratum A Slralum B Slralum B 

soil water-filled son organic scs soil dry 
poroslly, carbon fracilon, 

... -.. ~~~-~-~~-- .. bulk dcmsily, 
9 • '~· p,,' 

Lookup Son 
(cm3/cm3) ~unilless~ (g/cm3

) 

0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER 
Enclosed 

space Enclosed Floor-wall Indoor 
llocr space seam crack air exchange 

wldlh, heigh I, widlh, rale, 
w, H, ER 

jcm! (crnj icml pth! 

51206 366 0.1 

ENTER ENTER ENTER 
Target Targel hazard 

Exposure risk lor quolient for 

lrequency, carcinogens, noncarclnogens, 

EF TR THO 

[da;tstxr! 1uni1less} [unllless} 

350 1.0E·06 

Used lo calculale risk-based 
soil concenlrelion. 

1ol1 

1,2-0ICHLOROETHENE SURFACE (0 TO 4 FT} MAXIMUM AND EPC 

ENTER ENTER 
Soil 

slralumA User·defined 
SGS slralum A 

soil type soil vapor 
(used to est1mele OR permeabili1y, 

soil vapor k., 

permeabttnvl (cm') 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum B Slrelum B Slratum B SlralumC Strntumc Slralum C Stratum C Slratum C 
soil Iola! soll waler-fllled soil organic SGS Soll dry soillolal soil waler-fined soil organic 
porosity, porosity, car1?<>n lraclion, sod lype bulk denslly, porosily, porosily, carbon lracllon, 

n' e.." '~' ,.,.c nc 9 c '~c 
lookup Soil 

funllless1 (cm'tcm') 'uni11essl (g/cm') {unlllessJ (cm3/cm3
) 'uni'lless1 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

now rate Into bldg. 
OR 

Leave blank lo calculale 

a, .. 
~ml 



INTERMEDIATE CALCULATIONS SHEET 

1,2-DICHLOROETHENE SURFACE (0 TO 4 FT) MAXIMUM AND EPC 

Stratum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid Intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, po rosily, porosity, saturation. permeability, permeability, permeability, perimeter, used, rate. 

i: Lr 0 A • o.a o.c s,. k; k,. kv X.:reck CR Obundlng 

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2
) (cm2

) (cm2
) (cm) (µglkg) (cm3/s) 

9.46E+08 92 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 1.50E+01 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack . Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant al viscosity at effective effective effective effective Diffusion Convection 
below area below ave. soil ave.soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length, 

As 11 Z.,,eck 11.Hv.TS Hrs H'rn µTS o·". o•"a D""c D""r Ld LP 
(cm2

) (unitless) (cm) (cal/mol) (atm-m3/mol) (unilless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm! 

1.88E+09 9.35E-06 30 7,136 4.94E-03 2.13E-01 1.75E·04 1.14E-02 O.OOE+OO O.OOE+OO 1.14E-02 92 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peel et attenuation bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg., coefficient, crack. number, coefficient, cone .• source source depletion, source 

Kd Csourca rcrack Os oil 
octack 

A.crack exp( Pe') IX Cbuik:ling ptenn IV tenn <o depletion 

(cm3/g) (µg/m3
) (cm) (cm3/s) (cm2/s) (cm2

) !unilless) (unitless) (µg/m3) (unlllessl (secr1 
(sec) (YES/NO! 

1.05E-01 1.79E+04 0.10 3.90E+03 1.14E-02 1.76E+04 2.03E+84 NA NA 6.09E+01 9.69E-07 1.70E+08 YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone .• factor, cone., 

<ll> cbuilding Cbullding cbuilding URF RIC 

(unilless) (µg/m3
) (~1g/m3) (µglm3

) (µgtm'r' (mglm3
) 

NA 6.33E-02 NA 6.33E-02 NA 7.0E-02 

END 

1of1 



SL-ADV 
Version 3.1: 02/04 

Reset to 

I M~RE I 

I M~RE I 

~ 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler "X" In "YES" boK ond lnilial soH cone. below) 

YES 

ENTER ENTER 
lnhlel 

Chemical soil 
CAS No. cone., 

(numbers only, Cn 
no dashes) (119/kg) Chem lea I 

70933 2.10Ef02 Methytethytketone (2-butanone) 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Oeplh below Totals musl add up lo value or l 1 (cell G28) 

below grade grade lo bo11om Thickness lhickness 
Average lo bottom Deplh below of contaminalion, Thlckness of soil ol soil 

Boil of enclosed grade lo lop (enler value of o of sol! slralumB. slralum C, 
temperature, space Roor, of contamlnalion. ii value Is unknown} slralum A, (Enler value or 0) (Enler value or 0) 

Ts L, L, L, hA he he 

("C) (cm) lcm) (cm) lcm) lcml (cm) 

I 10 I 30 I 122 I 366 122 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum A Stratum A Slralum A Slralum A SlralumA Slralum B SlralumB 

scs soil dry soillolal soil waler-rilled son organic scs soil dry 

sollt~~-. bulk denslly, porosity, porosity, carbon traction, solll~~-··· bulk. density, 
P,, A n• 9 A '~· p,,e 

lookup Soll 
(g/cm") (cm3/cm~ 

lookup Soil 
(g/cm") 'unitlessl iun~less} 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soll-bldg. space space Enclosed Floor-wall Indoor 

Ooor pressure Ooor floor space seam crack air exchange 
thickness, differenlial, length, widlh, heigh!, widlh, ralo, 

lcr•clil 6P Le w, He w ER 

~cml (glcm-s') ~cm} jcm~ {cm} !<ml 111h! 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Targel hazard 

:imelor llmelor Exposure Exposure risk for quollent for 
carcinogens, noncarclnogens, duralion, frequency, carcinogens, noncarcinogens, 

Ale AT.., ED EF TR THO 

!:trs} {}!Si 'xrsJ !d•~sll!! {unillessJ {unillessl 

70 30 30 350 1.0E-06 

Used 10 calculale rtsk-based 
soil conccnlralion. 

1ol1 

2-BUTANONE SURFACE (0 TO 4 FT) MAXIMUM 

ENTER ENTER 
Soil 

slralumA User-defmed 
scs strelumA 

soil lype soll vapor 
(used lo estimate OR permeablllly, 

soil vapor k, 

permeebilitvY (cm2
) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slratum B Stratum B S1ralumB StralumC SlralumC SlralumC Slratum C SlrelumC 
soil Iola! son water-filled soil organic scs soil dry &oillolal soil waler-filled soll organic 
porosity, porosily, carbon fracUon, ... "'11 l)'P_• bulk densi1y. poroslly, poroslly, carbon lrecllon, 

n' e e '~' p,," nc e.c loec 

(cm3/cm3
) 

lookup Soll 
(g/cm") (cm'tcm") 1unitlessl 'unitless! 'unillessl iunltlessl 

0.315 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

Row rale Into bldg. 
OR 

Leave blank lo calculate 

a~, 

!Um) 



INTERMEDIATE CALCULATIONS SHEET 

2-BUTANONE SURFACE (0 TO 4 FT) MAXIMUM 

Slralum A Slralum B Stratum C Slratum A Stralum A Stratum A Stratum A Floor-
Source· soil soil soil effeclive soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled lolal fluid Intrinsic relative air effeclive vapor seam concenlralion venlilation 
duration, separalion, porosity, porosily, porosily, saluralion, permeabilily, permeabilily, permeabilily, perimeler, used, rate, 

't Lr a/ a.a a.c s,. k1 k,g kv Xcrock CA Qbulldlng 

(sec) (cm) (cm3/cm3
) (cm3/cm3

) (cm3/cm3) (cm3tcm3) (cm2
) (cm2

) (cm') (cm) (µg/kg) (cm3/s) 

9.46E+OB 92 0.321 0.321 0.321 0.003 I 9.92E-OB 0.998 9.91E·OB 175,564 2.10E+02 1.90E+OB 

Area of Stralum Stratum Slratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space lo-lolal deplh vaporizalion al constanl at constanl al viscosily al eff ectlve effeclive efleclive effective Diffusion Conveclion 
below area below ave. soil ave.soil ave. soil ave.soil diffusion diffusion diffusion diffusion palh path 
grade, ralio, grade, temperalure, temperalure, temperalure, temperalure, coellicienl, coefficienl, coefficient, coefficient, lenglh, length, 

Ae 'l Zcrack i'iHv.TS Hrs H'rs µTS D""A D""e D""c D""r Ld Lo 
(cm2

) (unilless) (cm) icallmol! (atm-m3/mol) (unilless) !glcm·s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) !cm! !cm) 

1.BBE+09 9.35E·06 30 8,419 2.63E-05 1.13E·03 1.75E·04 1.31E·02 O.OOE+OO O.OOE+OO 1.31 E-02 92 30 

Exponenl ol lnfinile 
Average Crack equivalent source Infinite Exposure 

Soil-waler Source vapor effeclive foundation indoor source Time for duration> 
partilion vapor Crack flow rate diffusion Area of Peel et attenuation bldg. Finite Finile source time for 

coefficient, cone., radius, into bldg., coellicienl, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcreck Osoil 
ocrack 

Acr&ck exp(Pe1
) a Cbuilding p lerm 'I' term 'to deplelion 

(cm3/g) (~1glm3) (cm) (cm3/s) (cm2/s) (cm2
) iunilless) (unitless) (i1g/m3) !unitless) (sec)"' !sec! (YES/NO) 

4.60E·03 6.36E+03 0.10 3.90E+03 1.31E·02 1.76E+04 5.59E+73 NA NA 6.95E+01 2.81E·OB 6.67E+09 NO 

Finite 
source Mass Finile Final 
Indoor limil source finite Unit 

atlenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<Cl> cbuilding Cbulldlng Cbui1dtng URF RIC 

!unitless) (µg/mo) (µg/m3) (µg/m3) (µgtm3r' (mg/m3) 

2.01E-05 NA 1.2BE-01 1.28E·01 NA 5.0E+OO 

END 

1of1 



SL·AOV 
Version 3. 1; 02/04 

Reset lo 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK·BASED SOIL CONCENTRATION (enler "X" In "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler ·x· in ·vEs· box end "1ilial soil cone. below) 

YES 

ENTER ENTER 
Initial 

Chemical soil 
CAS No. cone., 

(numbers only, c. 
no dashes) (µglkg) Chemical 

78933 7.09E+01 Methylethylketone (2-butanone) 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Depth below Tolals must add up lo value or L1 (cell G28) 

below grede grade lo bollam Thk.kness Thickness 
Average lobollom Doplh below or conlaminallon, Thickness of soil of soil 

Soll al enclosed grade lo lop (enler value ol O or soil strelumB, slralumC, 
lemperalure, space Door. al conleminaUon, ii value ls unknown) slrelum A, (Enter value or 0) (Enler value or 0) 

Ts L, l., L, h, ho he 
rCJ {cm) (cm) {cm) {cm) (cm) tcml 

10 I 30 I 122 I 366 122 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slrelum A SlratumA Slralum A Slralum A Slretum A Stratum B SlralumB 

scs soil dry soillolal soil water-lillet.1 soil organic scs soil dry 

s~il_lyp~" bulk denslly, poroslly, porosity, carbon fraclion, sotrt~e bulk density, 
A n• e.' I A p,," 

lookup son 
p, 

lookup Soll 
(g/cm') 'unillessi (cm31crn3

) 'unHlessi· (gtcm') 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soll-bldg. space space Enclosed Floor·well Indoor 

lloor pressure noor lloor space seem crack air exchange 
thickness, diHerenlial, lenglh, wldlh, halght. widlh, rale, 

LD'llC. AP La w, Ha w ER 

{cm! (C)'cm·s2
) fem! 'cmJ 1cml 'cm} pih) 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Targel hazard 
limolor llmelor Exposure Exposure rlsk for quolienl lor 

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncercrnogens, 

Ale ATNC ED EF TR THO 

f~rs} !l:l;SJ i~rsl (daz:s!~r! iunlUess! ~unilless~ 

70 30 30 350 1.0E·06 

Used lo calculate risk-based 
soil concenlralion. 

I oil 

2·BUTANONE SURFACE (0 TO 4 FT) EPC 

ENTER ENTER 
Soil 

slralum A User-defined 
scs strelum A 

soil type soil vapor 
(used to estimate OR permeability, 

soll vapor k,, 
Dermeabi!i1vl (cm~) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slratum B Slrelum B Stratum B SlralumC SlralumC Slralum C SlralumC Stratum C 
soll lolal soil waler.filled eoll organic scs soil dry soillolal soll waler·filled soil CKganlc 

porosity, porosity. carbon fraction, soil l)'.Pe bulk densily, poroslly, porosity, carbon lreclion, 

n" e.' I a p,c nc o.c '~c 
lookup Soil 

~unit less~ ~cm3/cm3) ~unlllessl (g/cm') (unlllessl (cm
3
/cm

3l 1unHlessJ 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Averege vapor 

llow rale lnlo bldg. 
OR 

Leave blank lo calculale 

a,,. 
(Um) 



INTERMEDIATE CALCULATIONS SHEET 

2-BUTANONE SURFACE (0 TO 4 FT) EPC 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

' Lr 0 A 
a 008 e.c s,. k, k,g k. Xe rack CA Qbl.Jilding 

(sec) !Cm) (cm3fcm3
) (cm3fcm 3

) (cm3fcm3
) (cm3fcm3> (cm2

) · (cm2
) (cm2

) (cm) (µgfkg) (cm3fs) 

9.46E+08 92 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 7.09E+01 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-lotal depth vaporization at constant at constant at viscosily at effective effeclive effective effective Diffusion Convection 
below area below ave. soil ave. soil ave.soil ave. soil diffusion dill us ion dilfusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coeflicient, coefficient, coefficient, length, length, 

An 11 Z.rack 11.Hv,TS Hrs H'rs µTS 0•llA o""s o•"c o•"r ~ LP 
(cm2

) (unitless) (cm) !calimol) (atm-m3fmol) (unitless) (9/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) !cm) 

1.88E+09 9.35E-06 30 8,419 2.63E-05 1.13E-03 1.75E-04 1.31E-02 O.OOE+OO O.OOE+OO 1.31E-02 92 30 

Exponent of lnfinile 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flowrale diffusion Area of Peel et attenuation bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coefficient. cone., source source depletion, source 

Kd Csource rcrack Osoi1 
ocrack 

Acrack. exp(Pe1
) (l Cbuilding J} term ljlterm •o depletion 

(cm3/g) (µg/m') (cm) (cm3ts) (cm2/s) (cm2
) iunitless) (unitless) (µgtm3) (unitless) (seer' (sec) (YES/NO) 

4.60E-03 2.15E+03 0.10 3.90E+03 1.31E-02 1.76E+04 5.59E+73 NA NA 6.95E+01 2.81E-08 6.67E+09 NO 

Finite 
source Mass Finite Final 
Indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coeflicient, cone., cone., cone., factor, cone., 

<a> Cbullding cbuilding Cbulldlng URF RIC 

(unitless) (µg/m') (~1glm') (µglm3
) (µglm 3

)"
1 (mglm3

) 

2.01E-05 NA 4.31E-02 4.31E-02 NA 5.0E+OO 

END 

1of1 



SL-ADV 
Version 3.1; 02/04 

Reset to 

I M~RE I 

I M~RE I 

c:::!@=] 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler 'X' In 'YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FAOM ACTUAL SOIL CONCENTRATION (enler •x• In "Yes· box and inllial soil cone. below) 

YES 

ENTER ENTER 
Initial 

Chemk:al SOii 

CASNo. cone., 
(numbers only, CR 

no dashes} (µg/kg) Chemical 

108101 1.20E+02 Me1hylisobuty1kelone (4-melhyl·2·penlanone) 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Oeplhbelow T olals must odd up lo value or t, (coll G28) 

be1ow grade grade lo bollom Thickness Thickness 
Averago lobotlom Depth below of conlaminalion, Thickness of soil of soil 

soll of enclosed grade to top (enter value ol o of soil slralum D, stratum C, 
lemperalure. space Door, or conlaminalion, ii value is unknown) stratum A, (Enter value or O) (Enter valuo or 0) 

Ts L, L, L, h. ho he 
("C) (cm) (cm) (cm) (cm) (crn) (cm) 

10 I 30 I 122 I 366 122 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum A Stratum A Stratum A Slralum A Slrelum A Slralum B Stratum B 

SGS soil dry soil Iola! sod waler-fined soil organic SGS soil dry 
soil type bulk denslly, porosity, porosity, carbon fTacllon, . , .. s~itiwe bulk density, 

p,,' n' e.' 1~' r..' Lookup Soil 
(g/cm') (cm3/cm3

) 

lookup Soll 
(g/cm') ~unitless! ~unilless) 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soll-bldg. space space Enclosed Floor-wall Indoor 

noor pressure lloor noor space seam crack air eJchange 
lhlckness, dllferenllal, teng1h, width, heighl. width, rate, 

t..~, AP L,, w, He w ER 

'cm} (g/cm-s'J 'cm} (cml {cm~ {cm} {1/h) 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Targel large! hazard 

lime for lime for Exposure Exposure risk for quotient for 
carcinogens. noncarc\nogons, duralion, frequency, carcinoger:s, noncarclnogens, 

AT0 AT.., ED EF TR THO 

J~rsl !~•I ~l:si ~dax~~ 'unillessi (unrlless! 

70 30 30 350 1.0E-06 

Used to calcutale rtsk-based 
son concenlrallon. 

1of1 

4-METHYL-2-PENTANONE SURFACE (0 TO 4 FT) MAXIMUM 

ENTER ENTER 
Soil 

slralum A User-delined 
SGS stratum A 

soil lype soil vapor 
(used lo eslimate OR permeabiltty, 

son vapor k, 
petmeab111lyf (cm2

) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum B SlratumB Strelum B SlrelumC StratumC SlralumC Slratum C Stratum C 
soil lotal soil waler-filled soil organic SGS soil dry soll lolal soil waler-filled soil organtc 
porosily, porosUy, carbon fraction, soil type bulk denslly, porosity, poroslly, carbon fraction, 

n" a.' 1~· p,c nc a." I G 

(cm3/cm3
) 

Looti;upSoll 

(!J'cm'J (cm3/cm3
) 'unillessl 'unll\essJ iunllless) 'unttlessi 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

flow rale Into bk:fg. 
OR 

Leave blank lo calculate 

Oao11 

JUml 



INTERMEDIATE CALCULATIONS SHEET 

4-METHYL-2-PENTANONE SURFACE (0 TO 4 FT) MAXIMUM 

Slralum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-lilied air-filled total lluid intrinsic relative air effective vapor seam concentration ventilation 
duration. separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

t Lr 0aA OaB a.c s,. k, k,. k. Xe rack CR a ... ,d,,,. 

(sec) (cm) (cm3/cm3) (cm3/cm3
) (cm3/cm3) (cm3/cm3) (cm2

) (cm2
) (cm2

) (cm) (µg/kg) (cm3ts) 

9.46E+08 92 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 1.20E+02 1.90E+08 

Area ol Stratum Stratum SI rat um Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at effective effective elfective effective Diflusion Convection 
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diflusion diflusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient. coefficient, coefficient, length, length, 

Ae 11 Zcreck l'>Hv.rs Hrs H'rs µ,5 0•"A o•"e o•"c De" T. Ld LP 
(cm2

) (unitless) !cm) (cal/mol) (atm-m3/mol) !unitless) !g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm) 

1.88E+09 9.35E-06 30 9,862 5.70E-05 2.45E-03 1.75E-04 1.21E-02 0.00E+OO O.OOE+OO 1.21E-02 92 30 

Exponent ol lnlinite 
Average Crack equivalent source lnlinite Exposure 

Soil-water Source vapor effective loundalion indoor source Time for duration> 
partition vapor Crack flow rate diflusion Areaol Peel et allenuation bldg. Finite Finite source tim13for 

coefficient, cone., radius. Into bldg., coelficient, crack, number, coelficient, cone., source source depletion; source 

Kd Csource rcrack Osoll 
ocrack 

Ac rack exp(Pe1
) Cl Cbullding P term 'V term to depletion 

(cm3/g) (µg/m') !cm) (cm3/s) (cm2/s) (cm2
) !unilless) (unitless) (µg/m') !unitless) (seer' (sec) (YES/NO) 

1.81 E-02 5.76E+03 0.10 3.90E+03 1.21 E-02 1.76E+04 2.91E+79 NA NA 6.46E+01 4.14E-08 4.22E+09 NO 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Relerence 
coefficient, cone., cone., cone .. factor, cone., 

<Cl> Cbuikling Coondlng Cbuilding URF RIC 

!unitless) (µg/m3) (µg/m3) (µg/m3
) (µg/m3r' (mg/m3) 

2.00E-05 NA 1.15E-01 1.15E-01 NA 3.0E+OO 

END 

1of1 



SL-ADV 
Version 3. 1; 02104 

Reset to 

I M~RE I 

I M~RE I 

c::1i!D 

I 

DAT A ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and ln~lal soff cone. below) 

YES 

ENTER ENTER 
lnrtlal 

Chemical soil 
CAS No. cone., 

(numbers only, c. 
no dashes) ~lg/kg) Chemical 

108to1 5.42E+01 Melhylisobulylkelone (4-melhyl-2-pentanone) 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Depth below Totals must add up lo value of L1 (cell G2B) 

below grade grade to bollom lhickness Thickness 
Average lobollom Deplh below ol conlamlnatlon, Thickness or soil ol soll 

sou or enclosed grade lo lop (enler value ol O or son slralumB, s1ra1umC, 
temperature, space noor, ol contamination, ii value is unknown) shalum A, (Enter value or O) (Enter value or 0) 

Ts L, l., L, h. he he 
(°C) (cm) (cml (cm) (cm) (cm) (cm) 

10 I 30 I 122 I 366 122 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlralumA Slralum A Stratum A SlratumA Slralum A SlralumB SlralumB 

scs soil dry soil lotal soil waler-fiDod Boll organic scs soil dry 
soil lype bulk density, porosity. porosity, carbon frecllon, soil type bulk density, 

p,,• n• a: '~· 
. 

Pb 
Look~Sorl 

(glcm') (cm3/~m3) 
Lookup Soll 

1unltless} iunltlessl (gtcm3l 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
EncJosed Enclosed Enclosed 

space Soil-bldg. space space Enclosed Floor-well Indoor 
floor pressure lloor floor space seam crack air exchange 

lhickness, dillerenllal, lenglh. width, helghl. widlh, rale, 

LctllCk ~p Le w. Ha ER 

~cm! (g/cm-s') jc,ml 'cml icmi Jcm) {1/h) 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Targel hazard 

limelor lime lor Exposure Exposure risk for quollent for 
carcinogens, noncarctnogens. duration, frequency, carclnoger.s, noncarclnogens. 

Ale AT.., ED EF TR THO 

f~rsl {~si f}:rs~ (da~s/~r~ ~unit1essl (um11ess~ 

70 30 30 350 1.0E-06 

Used lo calculale risk-based 
soil conccnlrallon. 

I ol 1 

4-METHYL-2-PENTANONE SURFACE (0 TO 4 FT) EPC 

ENTER ENTER 
Soil 

slralum A Us"er-derined 
scs stralum A 

soll type son vaPor 
(used lo eslimale OR permeabllily, 

soil vapor I<,. 

permeabllny) {cm7
) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slrelum B SlralumB Slrelum B StralumC SlralumC SlralumC SlrelumC Slretum C 
soll lolal soil waler-filled soil organic scs 6011 dry solllotal soil waler-lillod soil organlc 
porosity, poros~y. carbon lreclion, soil lype bulk density, poroslly, porosily, carbon lracUon, 

n" e.• 1~· Pbc nc 9 c '~c 
(cm3/cm3

) 

Lookup Soil 
(g/cm') (cm3/cm3

) iunilless~ 'unltless! 1unllless1 ~unltless! 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

llow rale inlo bklg. 
OR 

Leave blank lo calculate 

a • ..ir 
!Lim) 



INTERMEDIATE CALCULATIONS SHEET 

4-METHYL-2-PENTANONE SURFACE (0 TO 4 Fn EPC 

S1ra1umA S1ratum B S1ra1um C Stra1umA Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soll soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentra1ion ventilation 
duration, separa1ion, po rosily, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

Lr o/ o.e o.c s,. k1 k,g kv Xcrack Cn Obu1101ng 

(sec) (cm) {cm3/cm3
) {cm3/cm3

) {cm3/cm3
) (cm3/cm3

) (cm2
) (cm2

) {cm2
) (cm) (µg/kg) {cm3/s) 

9.46E+08 92 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 5.42E+01 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space lo-total depth vaporization at constant at constant at viscosity at effective effective effective eff eclive Diffusion Convection 
below area below ave. soil ave. soil ave. soil ave.soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coel!icient, coefficient, coefficient, length, length, 

Ae '1 Z.:,ack t.Hv.TS Hrs H'rs µTS 0"11
A 0•118 o""c 0•llT L,i Lo 

{cm2
) (unitless) (cm) (cal/mol) {atm-m3/mol) (unitless) (g/cm-s) {cm2/s) {cm2/s) {cm2/s) {cm2/s) (cm) !cm) 

1.88E+09 9.35E·06 30 9,862 5.70E-05 2.45E-03 1.75E-04 1.21E-02 O.OOE+OO O.OOE+OO 1.21E-02 92 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-waler Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peel et attenuation bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coelficlent, cone., source source depletion, source 

Ko Csource re tack Os oil 
ocrack 

Ac rack exp( Pe') a cbuilding jlterm wtenn •o depletion 

{cm3/g) {µgim'} (cm) {cm3/s) (cm2/s) (cm2
) (unilless) (unitless) {µg/m3

) (unitless) (seer' (sec) (YES/NO) 

1.81 E-02 2.60E+03 0.10 3.90E+03 t.21E-02 1.76E+04 2.91E+79 NA NA 6.46E+01 4.14E-08 4.22E+09 NO 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<U> Cbuilding Cbui!ding Cbulld•ng URF RIC 

(unllless) (i1g/m3
) (µg/m 3

) (µg/mJ) (µgtm'r' {mg/m3
) 

2.00E-05 NA 5.21E-02 5.21 E-02 NA 3.0E+OO 

END 

1of1 



SL-ADV 
Version 3.1; 02/04 

Resel 10 

I M~RE I 

I M~RE I 

~ 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in 'YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (en1er •x• 1n •vEs· box and lnillal soil cone. below) 

YES 

ENTER ENTER 
Initial 

Chemical son 
CASNo. cone., 

(numbers only, CR 
no dashes) (µglkg) Clicmical 

74839 2.00E+OO Melhyl bromide 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Deplhbelow Totals musl add up 10 value ol l 1 (ceU G2B) 

below grade grade lo bollom Thickness Thlcknes9 
Average loboltom Depth bek>w ol conlaminallon, Thickness ol soll olsoll 

soil of enclosed grsde lo lop (enter value ol O or soil slralum B. slralumC, 
lemperalure, space noor, of conlamtnallon, If vah.Je ts unknown) sltalum A, {Enter value or O) (Enter value or O} 

Ts L, L, L,, h, he he 
IC) {cm) {cm) {cm) {cm) {cm) {cm) 

I 10 I 30 I 122 I 366 122 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Slfalum A Slratum A SlralumA Stratum A Slralum B Stratum B 

SGS soil dry soil lolal soil waler-lilled soil organic SGS EIOildry 

soi! -~vp_e ___ bulk denslly, porusily, poroslly, carbon fracllon, ___ -~-~~11_~~ bulk denslly, 

Pt.' n' e.' ·~· Pt." 
lookup Soil' Lookup Soil 

(gicm3
) junilless} (cm31cm'} (unitless} (g/cm') 

s 1.66 0.375 O.OM 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosod 

space Soil-bldg. space space Enclosed Floor-wall Indoor 
11oor pressure floor Poor space seam crack air exchange 

lhlckness, dillerenlial, lenglh, wlctlh, holghl, width, rate, 

~HICk 6P L, w, H, w ER 

(cm! (glcm-s') tern} (cm! (cm! {cm) l''h! 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Tergel hazard 

time for limelor Exposure Exposure risk for quo1ient lor 
carcinogens, noncarcinogens, duralion, frequency, carcinogens. noncarcinogens, 

ATc AT.., ED EF TR THO 

i~rsl ~~si l~rsi ~dalsf;.:r} 1unllless} junllless) 

70 30 30 350 1.0E-06 

Used lo calculate risk-based 
soil concentration. 

1ol1 

BROMOMETHANE SURFACE (0 TO 4 FT) MAXIMUM AND EPC 

ENTER ENTER 
son 

stratum A User-defined 
SGS slralum A 

sod type soil vapor 
(used lo estimate OR permeabDity, 

soil vapor k,, 
permeability). (cm') 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stralum B SlralumB StralumB SlralumC Stralum C Slralum C Slrelum C SlratumC 
soil Iola! soil water-lllled soll organic scs solldry soll1olal &oil waler-filled soll orgenk: 
porosity, poroslly, carbon lracllon, soil type bulk densily, porosily, porosity, carbon lreclion, 

n' e." foc
8 Pt.c n< e.C l~c 

lookup Soll 
~unlllcss} (cm3/cm3

) ~unitlessl (gicm3
) ~unilless! (cm3/cm3

) {unllless~ 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

flow rale lnlo bldg. 
OR 

Leave blank lo calculate 
a,., 

1!;!mt 



INTERMEDIATE CALCULATIONS SHEET 

BROMOMETHANE SURFACE (0 TO 4 FT) MAXIMUM AND EPC 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effecllve soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity. porosity, porosity, saturation, permeability, permeability, permeability, P.erimeter, used, rate, 

t Lr OA o.s o.c s,. k; k,g k, Xcrack CR Obullding . 
(sec) !Cm) (cm3/cm3

) (cm3/cm3
) (cm3/cm3> (cm3/cm3

) (cm2
) (cm2

) (cm2
) (cm) (µg/kg) (cm3/s) 

9.46E+08 92 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 2.00E+OO 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at elfective effective e!f ective effective Diffusion Convection 
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length, 

As Tt Zcrack 6.Hv.TS Hrs H'rs llrs D
011

A D""s D""c D"\ L• Lo 
(cm2

) !unilless) !cm) !cal/mo!) (atm-m3/mol) !unitless) (g/cm-s) (cm%) (cm2/s) (cm2/s) (cm2is) !cm) !cm) 

1.88E+09 9.35E-06 30 5,651 3.76E-03 1.62E-01 1.75E-04 1.18E-02 O.OOE+OO O.OOE+OO 1.18E-02 92 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor elfective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peel et attenuation bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg .. coefllcient, crack, number, coefficient. cone., source source depletion, source 

Kd Csource rcraC:k Oso11 
ocrack Ac,.ok exp(Pe1

) .a Cbuilding p term 'V term to depletion 

(cm3/g) (µg/m3
) (cm) (cm3/s) (cm2/s) (cm2

) (unilless) (unltless) (µglm') !unilless) (seer' (sec) !YES/NO) 

2.10E-02 3.81E+03 0.10 3.90E+03 1.18E-02 1.76E+04 7.49Et81 NA NA 6~27E+01 1.60E-06 1.06E+08 YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<ll> Cbuilding Cbuilding Cbuilding URF RfC 

!unitless) (µg/m3
) (µg/m 3

) (µg/m3
) (µgim'r' (mg/m3

) 

NA 8.45E-03 NA 8.45E-03 NA 5.0E-03 

END 

1of1 



SL-ADV 

Version 3.1; 02/04 

Reset to 

I M~RE I 

I Mc:E I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enlor "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTnATION (enler "X" In "YES" box and inl\\al sol\ cone. below) 

YES 

ENTER ENTER 
lnlllal 

Chemical sol\ 
CASNo. cone., 

(numbers only, CR 
no dash'E!s} (µg/kg) Chemlcal 

75150 1.30E+01 Carbon disulfide 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Depth below Totals must add up to value or L1 (cell G28) 

below grade grade lo bollom "fhlckncss Thickness 
Average loboltom Oeplh below or contaminalion, Thickness or soil ol soil 

soll ol enclosed grade lo lop (enler value or o or soll slratum B, slralum C, 
temperature, space lloor. of conlammal10n, if value Is unknown) stralum A, (Enter value or 0) (Enter value or O) 

r, L, L, L,, h. he he 
('C) Cerni Cerni Cerni Cerni Cerni Cerni 

10 I 30 I 122 I 366 122 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlralumA SlralumA Stratum A Stratum A SlralumA Slralum B Stratum B 

scs soil dry soillolal soil waler-filled soil organic scs sell dry 
soil lype bulk donsily, porosily, porosily, carbon lracUon, soll lype bulk density, 

p,,• n• ... ·~· r." Lookup Soil Lookup Soil 
(g/cm3

) (unillessJ (cm'lcm') 1unilless1 (glcm3
) 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enctosed Enclosed Enclosed 

space Soil-bklg. space space Enclosed Floor-wall Indoor 
noor pressure noor floor space seam crack air exchange 

lhickness, diHorenllal, length, width, heigh!, widlh, ralc, 
1..,,_, 6P Le w, He ER 

'cml (g/cm-s'J 'cml !<ml !<m) itml !11h) 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Targcl Targel hazard 

1imelor lime lor Exposure Exposure risk lor quollent lor 

carcinogens. noncarclnogcns, duration, frequency, carcinogens, noncarcmogens, 

Ale AT.., ED EF TR THO 

'}'.!SJ 1~·1 i~rsJ 'da~s/~~ 1unillcss) tunlllessJ 

70 30 JO 350 1.0E-06 

Used 10 celculale risk-based 
soil concenlralion. 

1ol1 

CARBON DISULFIDE SURFACE (0 TO 4 FT) MAXIMUM AND EPC 

ENTER ENTER 
Soil 

s1ra1umA User-defined 
scs slratum A 

soil lype son vapor 
(used to estimate OR penTieab1llly, 

soil vepor k. 
oermeablllM {cm2

) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
StralumB S!talum B Stralum B SlralumC SlratumC SlralumC Slratum C Slralum C 
soil total soil water-filled soil organic scs soil dry soil total soH waler-lined soil organic 
porosily, porosity, carbon lrectlon, s~lll~~- bulk density, porosity, porosity, carbon fraction, 

n" •." ·~e p,,c nc •.C •~c 
lookup Soil 

'unillcss} (cm3/cm3
) ~unillessl (g/cm'l tunilless} (cm3/cm3

) (unlllessl 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

now rare inlo bldg. 
OR 

Leave blank lo calculate 

a.on 
!Lim) 



INTERMEDIATE CALCULATIONS SHEET 

CARBON DISULFIDE SURFACE (0 TO 4 Fn MAXIMUM AND EPC 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability. perimeter. used, rate, 

t Lr 0 A . ea . e.c s,. k; k,g k. Xcrack CR QtMlding 

(sec) jcm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2
) (cm2

) (cm2
) (cm) (µg/kg) (cm3/s) 

9.46E+08 92 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 1.30E+01 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection 
below area below ave.soil ave.soil ave.soil ave. soil dilfusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length, 

Ae 'l Zcrack t.Hv,TS Hrs H'rs µTS Dell A o•"e o""c 08"1 Ld Lo 
(cm2

) !unitless) !cm) (cal/mol) (atm-m3/mol) !unitless) !9/cm-s) (cm' is) (cm2/s) (cm2/s) (cm2/s) !cm) (cm! 

1.88E+09 9.35E-06 30 6,682 1.66E-02 7.16E-01 1.75E-04 1.68E-02 O.OOE+OO O.OOE+OO 1.68E-02 92 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor elfective foundation indoor source Time for duration>· 
partition vapor Crack flow rate diffusion Area of Pee let attenuation bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coefficient, cone .• source source depletion, source 

Kd Csource rcrack Osoil 0cr11.ck 
Acrack exp(Pe1

) a Cbulldlng !}term "'term to depletion 

(cm3/g) (µgim'} (cm) (cm3/s) (cm2/s) (cm') (unit less) !unilless) (11g/m3) (unitless) (seer' !sec) !YES/NO) 

9.14E-02 3.55E+04 0.10 3.90E+03 1.68E-02 1.76E+04 2.05E+57 NA NA 8.91E+01 3.26E-06 7.35E+07 YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<<l> Cbullding Cbullding Cbu11d1ng URF RIC 

!unitless) (11g/m') (µg/mJ) (µg/m3) (µglm'r' (mg/m3) 

NA 5.49E-02 NA 5.49E-02 NA 7.0E-01 

END 

1of1 



SL-ADV 
Version 3. 1: 02104 

Resel lo 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler ·x· in "YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION {enler "X" In "YES" box and inttial soil cone. below) 

YES 

ENTER ENTER 
lnttlal 

Chemical son 
CAS No. cone., 

(numbers only, c. 
no dashes~ (119/kg) Chemical 

100414 1.90E+01 Ethrlbenzene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Oeplhbelow Tolals musl add up lo value of L, (cell G28} 

below grade grade lo bollom Thickness Thickness 
Average tobollom Oeplhbelow of conleminalion, Thickness of soil of soil 

soil of enclosed grade lo lop (cnler value of O • olsoil slratum B, slralum C, 
lemperalure, space floor, ol conlnminalion, If value is unknown) stratum A, (Enter value or O) (Enter value or O) 

Ts L, L, L,, h, ho he 
(C) lcml lcml (cm) (cm) (cml (cm) 

10 I 30 I 122 I 366 122 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum A Stralum A SUelumA Stratum A Stratum A Stralum B SlralumB 

scs soil dry soillolal soil waler-fined soil organic scs soO dry 
soil l}'.Pe bulk densily, porosily, porosity, carbon fraction, ·--~~il_.'Yl?e~ bulk densily, 

P.' n• e.' I«' p," 
Lookup~ lookup Soil 

(g/cm'J 1unillessJ (cm'lcm'J 1uni1less~ (glcmJ) 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soil-bldg space space Enclosed Floor-well Indoor 
lloor pressure lloor floor space seam crack air exchange 

lhickness, dHJerontial, lenglh, widlh. heigh!. width, rale, 
!.,~, &P Lo w. H, ER 

!cm) (g/cm-s') !cm) icm! icm~ ~cm} Pih~ 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Targel Target hazard 
limelor lime rm Exposure Exposure risk lor quollent for 

carcinogens, noncarc.1nogens, durallon. rrequency, carcinogens, noncarctnogens, 

ATc AT.., ED EF TR THO 

'~rs! '~I j~sJ lda~~rl jumtlessJ lunllles!J 

70 30 30 350 1.0E-06 

Used to calculale risk-based 
soll concenlrallon. 

1 011 

ETHYLBENZENE SURFACE (0 TO 4 FT) MAXIMUM AND EPC 

ENTER ENTER 
Soil 

slralum A User-defined 
scs slralum A 

soil type soD vapor 
(used lo eslimate OR permeabiliiy, 

soil vapor k. 
permeabimv) (cm') 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slratum B SlralumB Stralum B StralumC Stratum C Slratum C Sttalumc Slrelum C 
solllolal soil waler-filled soil organic scs soil dry soillotal soil waler-filled soil organic 
porosily, porosily, carbon lracUon, soil type bulk densily, porosity, poroslly, carbon lracllon, 

n" e." 1«" p,c nc e.c l«c 
Lookuri Soil 

~unlllessl (cm3/cm:1) 'unitless! (g/cmJ 'unlllessl (cm:t/cm3} ~unillessJ 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

now rale lnlo bldg. 
OR 

Leave blank lo calculale 

a .. 
'Llm~ 



INTERMEDIATE CALCULATIONS SHEET 

ETHYLBENZENE SURFACE (0 TO 4 FT) MAXIMUM ANO EPC 

Slralum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

Lr 0aA as . ac . s,. k; k,g k. Xcrack CA QIMldlng 

!sec) !cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2
) (cm2

) (cm2
) !cm) (µg/kg) (cm3ts) 

9.46E+08 92 0.321 0.321 0.321 0.003 9.92E-OB 0.998 9.91E-08 175,564 1.90E+01 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant al constant at viscosity al effective effective effective effective Diffusion Convection 
below area below ave. soil ave.soil ave. soil ave.soil diffusion diffusion diffusion diffusion path path 
grade. ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length, 

As '1 ~rack llHv.TS Hrs H'rs µTS D'\ 0•118 D'11c 0•llT Ld Lo 
(cm2

) unilless cm cal/mol (atm-m3/mol) unitless /cm-s (cm'IS) (cm2/s) (cm2/s) (cm2/s) cm cm 

1.88E+09 9.35E-06 30 10,155 3.17E-03 1.36E-01 1.75E-04 1.21E-02 O.OOE+OO O.OOE+OO 1.21E-02 92 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soll-water Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Pee let attenuation bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Kd Csource fcrack Osoil 0 crack 
Ac rack exp(Pe1

) a Cbuildlng (I term \jlterm 'to depletion 

(cm3/g) (µgtm3) cm (cm3/s) (cm2/s) (cm2
) unitless unilless (µg/m3) unitless (seer' sec YES/NO 

7.26E-01 3.30E+03 0.10 3.90E+03 1.21E-02 1.76E+04 2.97E+79 NA NA 6.45E+01 1.50E-07 1.16E+09 NO 

Finite 
source Mass Finite Final 
Indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<a> Cbuildlng Cbu110tng Cbullding URF RIC 

!unillessl (µg/m3) (µg/m3) (µg/m3) (~1glm3)' 1 (mg/m3) 

1.98E-05 NA 6.54E-02 6.54E-02 NA 1.0E+OO 

ENO 

1ol1 



SL-ADV 

Version 3.1: 02104 

Reset to 

I M~E I 

I M~RE I 

D11LJ 

I 

DAT A ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler "X" In 'YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler ~x· in ·vEs• boit and lnillal soll cone. below) 

YES 

ENTER ENTER 
lni1ial 

Chemical soil 
CASNo. cone., 

(numbers only, c. 
no dashes} (µglkg) Chemical 

100425 5.40E.+Ot Styrene 

ENTER ENTER HITER ENTER ENTER ENTER ENTER 
Deplh Oeplh below T olals mus! add up lo value of L1 (cell G28) 

below grade grade to bollom Thickness Thick.ness 
Average lo bottom Depth below ol conlamlnauon, Thickness of soil ol soil 

soil ol enclosed grade lo top (enler value of o of son s1ratum B, slralum C, 
temperalure, space noor, ol conlaminalion, ti value Is unknown) slralum A, (Enler value or 0) (Enler value or 0) 

Ts L, L, 4. h. he he 

("C) (cm) rem) (cm) (cm) (cm) (cm) 

10 I 30 I 122 I 366 122 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlralumA StralumA Stratum A Slratum A Slratum A Slralum B Slralum 0 

SGS soil dry soil total soll water-filled soil organic scs soil dry 
sorl lype bulk denslly, porosily, porosily, carbon lracl1on, ... ~?.~I_ I~~--- bulk density, 

p,,• n• 9 A 1~· p,,• 
LoolrupSoi 

(g/cm') ~cm3/cm1 
Looll~Soil 

(g/cm') ~unltlessl 'unitlcss} 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soif·bldg. space space Enclosed Floor-wall Indoor 

lloor pressure Door lloor space seam crack air exchange 
lhlckness, differential, length, wid1h, heigh1. whllh, ralo, 

lm1e~ AP Ls w. He w En 

1cm! (g/cm-s"') ~cm~ ~cm~ 1cml {cml j11h) 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Targel Targel hazard 
tlmeror Umelor Exposure Exposure risk lor quolienl tor 

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarctnogens, 

A Tc ATNC EQ EF TR THO 

l~rs) {I!•! ~xrsi (da~s/~r) {unllless) 'unilless! 

70 30 30 350 1.0E-06 

Us~ lo calculale risk-based 
son concenlralion. 

1of1 

STYRENE SURFACE (0 TO 4 FT) MAXIMUM 

ENTER ENTER 
Soil 

slralum A User·defined 
SGS slratumA 

soll lype son vapor 
(used lo eslimale OR permeabillly, 

soll vapor k,, 

permeebilllyJ (cm') 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SUalumB SlralumB Slralum B SlralumC Slralumc SlralumC Stratum c Slrarum G 
soil lolal soil waler-filled soil organic SGS soil dry soll lolal GOU W81er-1111ed sol! organic 
porosity, porosity, carbon lraclion, -~illyp~. bulk denslly, porosity, porosity, carbon lracllon, 

n• e.' f • p,,c nc e.c '~c 
(cm'lcm') 

LookupSoff 
(g/cm') (cm3/cm3

) ~unilless} (unilktss~ ~unilless~ 1unillesa1 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

How rale inlo bktg. 
OR 

Leave blank lo calculate 
a,,. 
~umi 



INTERMEDIATE CALCULATIONS SHEET 

STYRENE SURFACE (0 TO 4 FT) MAXIMUM 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

l Lr 9A 
a 

9B 
a a.c s,. k; k,g kv Xe reek CA Qb\JRdlng 

(sec! (cm) (cm3/cm3
) (cm3/cm3

) (cm3/cm3) (cm3/cm3) (cm2
) (cm2

) (cm2
) (cm) (µg/kg) (cm3/s) 

9.46E+08 92 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 5.40E+01 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant al constant at viscosity at effective effective effective effective Dilfusion Convection 
below area below ave. soil ave. soil ave.soil ave.soil dilfusion dilfusion dilfusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coeflicient, coefficient, coefficient, length, length, 

Ae 'l Z.rack t.Hv.TS Hrs H'rs llts D""A D""e D""c D"\ Ld L• 
(cm2

) (unitless) (cm) (cal/mol) (atm-m3/mol) (unilless) (glcm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm) 

1.88E+09 9.35E-06 30 10,450 1.0BE-03 4.64E-02 1.75E-04 1.15E-02. O.OOE+OO O.OOE+OO 1.15E-02 92 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Pectet attenuation bldg. Finite Finite source time for 

coeflicient, cone .. radius, into bldg., coeflicient, crack, number, coefficient, cone., source source depletion, source 

Kd Csourco rcrack Osoil 
ocrack 

Acrack exp(Pe
1
) (l Cbuilding pterm lflterm 'to depletion 

(cm3/g) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2
) (unitless) (unitless) (µglm3

) (unilless) (seer' (sec) (YES/NO) 

1.55E+OO 1.57E+03 0.10 3.90E+03 1.15E-02 1.76E+04 8.91E+B3 NA NA 6.12E+01 2.3BE-08 6.97E+09 NO 

Finite 
source Mass Finite Final 
Indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coelficient, cone., cone., cone., factor, cone., 

<(l> cbuitdlng Cbullding Cbuilding URF RIC 

(unitless) (pglm3) (µglm 3
) (µg/m3) (µgtm3r' (mg/m3

) 

2.01E-05 NA 3.15E-02 3.15E-02 NA 1.0E+OO 

END 

1of1 



SL·ADV 
Version 3.1; 02/04 

Resel lo 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTHAflON (enler "X" in 'YES" box and in~lal soil cone. below) 

YES 

ENTER ENTER 
lnilial 

Chemical soll 
CASNo. cone., 

(numbers only, CR 
no dastlesJ (~gll<g) Chemical 

100425 3.92E+01 Slyrene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Deplhbelow Totals must add up to value of L, (cell 028) 

below grade grade lo bollom Thickness Thickness 
Average lo bollom Depth below ol conlaminalkm, Thickness of sod of soil 

soil or enclosed grade lo lop (el"ller value of O ol soil slralum B, slralum C, 
temperature. space lloor, of conlaminelion, ii value is unknown) slralumA, (Enter value or O) (Enler value or 0) 

Ts L, L. L,, h, he he 
('C) tcml tcml lcml lcml lcml lcml 

10 I 30 I 122 I 366 122 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum A Stratum A StralumA Stratum A SlralumA Slrelum B S1ratumB 

scs soil dry soil lolal soil water-Ulled soil organic scs soil dry 
SOii lype bulk densrly, porosily, porosily, carbon Jrachon, soll lype burk densily, 

p,: n• o.' ·~· p,," 
lookup So~ 

(g/cm3
) (cm3/cm') 

lookup Soll 
(g/cm') {unillessi 'unltless} 

s 1.66 0.375 0,054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soil-bldg. space space Enclosed Floor-wall Indoor 
floor pressure noor floor space seam crack air exchange 

thickness, diHerenlial, length, width. heigh!, widlh, rale, 

1.,,_, AP Le We He ER 

'cml (g/cm-s') 1cmJ 1cm! (cm} (cmJ Pih~ 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Targgl Targel hazard 
tlmolor llmefor Ellposure Ellposure risk for quolienl for 

carcinogens, noncarcinogens, duration, lrequoncy, carcinogens, noncarcinogens, 

ATc ATNC ED EF TR THO 

!~! i~l !l'.!•l {daist~ri (unit less) 'unillcsst 

70 JO 30 350 1.0E-06 

Used 10 celculale risk-based 
soil concenlralion. 

1ol1 

STYRENE SURFACE (0 TO 4 FT) EPC 

ENTER ENTER 
Soil 

slralumA User-defined 
scs stratum A 

soil lype soil vapor 
{used to eslimale OR permeabillly, 

soil vapor k., 

oermeablliM (cm2
) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
S1relumB SlratumB Stratum B SlratumC SlralumC Slratum C Slralum C SlratumC 
soil Iola.I son waler-lilJed soil organic scs soil dry soil lolal soll waler·lllled soll organic 
porosity, porosity, carbon rraclion. soil I~~--- bulk denslly, porosily. porosily, carbon lracllon, 

ne e.• I e Pbc nc •• c '~c 

(cm3/cm') 
lookup Soil 

(g/cm') (cm3/cm3} {unilless} 'uniUessl 'unillessl {unlllessl 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

flow rale inlo bldg. 
OR 

Leave blank lo calculale 
a_, 
(Lim) 



INTERMEDIATE CALCULATIONS SHEET 

STYRENE SURFACE (0 TO 4 FT) EPC 

Stratum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-lilied air-filled air-filled total fluid inlririsic relative air effective vapor seam concentration ventilation 
durallon, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

Lr 0 A . 0.0 o.C s,. k, k,g kv Xcrack CR Oou,diog 

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2
) (cm2

) (cm'l (cm) (µg/kg) (cm3/s) 

9.46E+06 92 0.321 0.321 0.321 0.003 9.92E-06 0.996 9.91E-06 175,564 3.92E+01 1.90E+06 

Area of Stratum Stratum Stratum Total 
enclosed Crack- · Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at elf eclive eff eclive ellective effective Diffusion Convection 
below area below ave.soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coelficient, coefficierit, length, length, 

As 11 z,,'8Ck llHv.Ts Hrs H'm µTS 0•llA o""e o""c o""r L" LP 
(cm'l (unitless) (cm) (cal/mo!) (atm-m3/mol) (unitless) (9/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) !Cm) 

1.66E+09 9.35E-06 30 10,450 1.0BE-03 4.64E-02 1.75E-04 1.15E-02 O.OOE+OO 0.00E+OO 1.15E-02 92 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor elfective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peel et allenuation bldg. Finite Finite source lime for 

coefficient. cone., radius, into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcrsck Osoil 
ocrack 

Acrnck exp(Pe1
) a Cb1.1llding ~term 'II term to depletion 

(cm3/g) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2
). (unilless) (unitless) (µg/m3) (unitless) (seer' (sec) (YES/NO) 

1.55E+OO 1.14E+03 0.10 3.90E+03 1.15E-02 1.76E+04 6.91E+63 NA NA 6.12E+01 2.36E-06 6.97E+09 NO 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<ct> cbuilding Cbuilding Cbulldln!J URF RIC 

(unitless) (µg/m3
) (µg/m3) (µg/m3

) (µg/m3r' (mg/m3
) 

2.01E-05 NA 2.29E-02 2.29E-02 NA 1.0E+OO 

END 

1ol1 



SL-ADV 
Version 3.1; 02/04 

Reset lo 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler-x· in-YES-bo•) 

YES 

OR 
CALCULATE INCREMENT AL RISKS FROM ACTUAL SOIL CONCENTf:lA TION (enler ·x· in ·vEs~ box and ini1ial soil cone. below) 

YES 

ENTER ENTER 
Initial 

Chemical soil 
CASNo. cone., 

(numbers only, Cn 
no dashesJ (11g/kg) Chemical 

127184 9.00E+OI Telrechloroelhllene 

EKTER ENTER EKTER ENTER ENTER ENTER ENTER 
Oeplh Deplh below Toh1ls must add up lo value ol L1 (cell G~B) 

below grade grade lo bottom Thickness Thickness 
Average lo bottom Deplh below of contam1nallon, Thickness of soll of soil 

soil of enclosed grade lo lop (enter value of 0 or soil slralumB, slralumC, 
lemperalure, space Door, ol conlamination, if value is unknown) slrelumA, (Enter value or O) (Enler value or 0) 

Ts L, l., l.,, h, he he 
(°C) lcml lcml !cm! lcml lcml lcml 

10 I 30 I 122 I 366 122 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum A Slratum A Slralum A Slralum A Slralum A Slralum B Stratum B 

SGS son dry son lolal soil water-filled soil organic scs soil dry 

_s?il_I~~ bulk denslly, porosily, porosity, carbon lractlon, sott lype bulk dens11y, 

r>.' n• e • r~• r.." Lookup Soil 
(glcm') (cm3/cm3

) 

LooftupSoil 
(glcm') 'unitless1 tunHless) 

s 1.66 0.375 0.054 0.002 s 1.66 

EKTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soil·bkfg. space space Enclosed Floor-wall Indoor 
lloor pressure noor "°"' space seam crack air exchange 

lhickness, diHerential, lenglh, width, heigh!. wldlh, rare, 

lo:rac• AP Le w. He ER 

'cm~ (glcm-s') !cm! !<ml 'cml !cm! Pih~ 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER EKTER ENTER 
Averaging Averaging Target Targel hazard 
llmelor limelor E•posure Exposure risk ror quolienl lor 

carcinogens, noncarcinogens, duralion, frequency, carcinogeno, noncarcinogens, 

Ale ATNC ED EF TA THO 

~~s} {~l {:trs) ~da:r:sll!:l ium11essl ~unitless} 

70 30 30 350 1.0E·06 

Used lo celculale risk-based 
soil concenlralion. 

1ol1 

TETRACHLOROETHENE SURFACE (0 TO 4 FT) MAXIMUM 

ENTER ENTER 
Soil 

slrarumA User·delined 
SGS slralum A 

soil type soil vapor 
(used lo eslimale OR pcrmeablhly, 

soil vapor k., 
oermeabllitvl- (cm') 

s I I 

ENTER ENTER ENTER ENTER EKTER ENTER EKTER ENTER 
Slrelum B SlralumB SlralumB S!relumC Slralum C Slralum C SlralumC StralumC 
soil lolal soil waler-filled soil organic scs soil dry soil lolal soil waler-filled soil organic 
poroslly, poroslly, carbon lraclion, soil type bulk density, porosity, porosity, catbon fraction, 

ne e." I e Pbc nc e c I c 

(cm3/cm,) 
lookup Soil 

(!Pcm') (cm3/cm3
) {unitlessi 'unilless} tunilless} ~unltless! 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

now rate lnlo bldg. 
OR 

Leave blank lo calculate 
o,.. 
!Um! 



INTERMEDIATE CALCULATIONS SHEET 

TETRACHLOROETHENE SURFACE (0 TO 4 FT) MAXIMUM 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soll Bldg. 

Exposure building air-filled air-filled air-filled total fluid Intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

T Lr 0aA 0 8 . o.c s,. k1 k,g kv Xcrack CA Obui1omg 

(sec) (cm) (cm3/cm3
) (cm3/cm'} (cm3/cm3

) (cm3/cm3
) (cm2

) (cm2
) (cm2

) (cm) (µg/kg) (cm3/s) 

9.46E+OB 92 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E·08 175,564 9.00E+01 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy ol Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection 
below area below ave.soil ave. soil ave. soil ave. soil diffusion diflusion diffusion diffusion path path 
grade, ratio, grade, temperatu_re, temperature, temperature, temperature, coefficient, coelficient, coefficient, coefficient, length, length, 

Ae l1 Zcrack 6Hv,TS Hrs H'rs µTS Dell A D""e D""c D""r Ld LP 

(cm2
) unltless cm callmol (atm-m3/mol) unitless lcm-s (cm2/s) (cm2/s) (cm2/s) (cm2/s) cm cm 

1.8BE+09 9.35E-06 30 9,553 7.B1E·03 3.36E-01 1.75E·04 1.16E-02 O.OOE+OO O.OOE+OO 1.16E-02 92 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area ol Peel et attenuation bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcrack Osoil 
ocrack 

Ac!OCk exp( Pe') Cl Cbuildlrlg p term 'V term To depletion 

(cm3/g) (µglm3
) (cm) (cm3/s) (em2/s) (cm2

) (unltless) (unitless) (µglm3
) (unitless) (seer' (sec) !YES/NO) 

3.10E-01 7.42E+04 0.10 3.90E+03 1.16E·02 1.76E+04 6.09E+B2 NA NA 6.20E+01 6.83E·07 2.46E+OB YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

allenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<Cl> Cbullding Cbuilding Cbuitding URF RIC 

(unitless) (11g/m3
) (µglm3

) (11glm3
) (µgtm'r' (mglm3

) 

NA 3.BOE-01 NA 3.BOE-01 5.9E-06 6.0E-01 

END 

1ol1 



SL-ADV 

Version 3.1; 02/04 

Reset to 

I M~RE I 

I M~RE I 

~ 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enter 'X' in "YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler 'X' In 'YES' box and inilial soil cone. below) 

YES 

ENTER ENTER 
lnllial 

Chemical soil 
GAS No. cone., 

(numbers only, c. 
no dashes) ()lg/kg) Chemical 

127104 5.16E+01 Tetrachloroethylene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Depth below Totals must add up lo value of L1 {cell G28) 

below grade grade lo botlom Thickness Thickness 
Average lo bollom Depth below of conlaminalion, Thickness of sell of soil 

soil of enclosed grado to top (onler value ol 0 of sell s1ta1um8, slralum C, 
temperalura, space Door, ol conleminalion, II value Is unknown) slralumA, (Enler value or O) {Enler value or 0) 

Ts L, L, L, h, he he 
("C) (cml (cml lcml (cml (cml (cml 

I 10 I 30 I 122 I 366 122 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Slra1umA Slralum A SlralumA Stratum B Slralum B 

scs soil dry soillolal soll waler-filled soil organic scs soil dry 
son type bulk densily, porosity, porosity. carbon fraction, SO!l_t~e bulk dcnsily, 

P,,A n• 0 ' ·~· r." Lookup Soil 
(glcm') (cm3/cm3) 

lookup Soll 
(glcm') 'unitless! 'unlllessJ 

1.66 0.375 0.054 0.002 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soil-bldg. space space Enclosed Floor-wall Indoor 

noor pressure noor floor space seam crack air exchange 
lhicknoss, dilferenllal, lenglh, widlh, height, wldlh, rale, 

L,,." AP Le We He w ER 

icmt (glcm·•') icmJ 1cml !cm~ !<ml ~1/hl 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Target hazard 

llrne for time lor Exposure Exposure risk for quolionl lor 
carcinogens. noncarcinogcms, duration, frequency, carcinogens, noncarcinogene, 

ATc AT.., ED EF TR THQ 

{~rs) !l'.!•! 1~rs1 !d•~·l tunitless! (un!lless} 

70 30 30 350 1.0E-06 

Used lo calculate risk-based 
soil concenlralion. 

1 oft 

TETRACHLOROETHENE SURFACE (0 TO 4 FT) EPC 

ENTER ENTER 
Soil 

slratumA User.defined 
scs slrelum A 

soil lypo soil vapor 
(used lo esllmate OR permeability, 

soil vapor k, 

permeablll1vf (cm2
) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slratum B Slratum B Slrelum B Suatum C SlralumC StrelumC StratumC Slralum C 
soil lolal soil waler-filled soil organic scs soil dry soll lolal soil waler-tllled soil organic 
porosity, poroeny, carbon lraclion, soil type bulk densily, poroslly, porosity, carbon fraction, 

.. 
ne e.• (. p,,< n< e c '~c 

~cm3/cm3) 
Lookup Soll 

(glcm') (cm'lcm'} (unllless! (unillessJ 'unilless~ 'unillessi 

0.375 0 054 0.002 I s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

flow role tn10 bldg. 
OR 

Leave blank lo calculate 

a.o11 
1um1 



INTERMEDIATE CALCULATIONS SHEET 

TETRACHLOROETHENE SURFACE (0 TO 4 Fn EPC 

Stratum A Stralum B Stratum C Stratum A Slratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

Lr 0 A . e,s e.c s,. k; k,g kv Xcrack CR Qbullding 

(sec) (cm) (cm3/cm3
) (cm3/cm3

) (cm3/cm3
) (cm3/cm3

) (cm2
) (cm2

) (cm2
) (cm) (µg/kg) (cm3/s) 

9.46E+OB 92 0.321 0.321 0.321 0.003 9.92E-OB 0.998 9.91E-08 175,564 5.16E+01 1.90E+OB 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constanl at conslant at vlscosily at effective effective effective effective Diffusion Convection 
below area below ave.soil ave.soil ave.soil ave. soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coelficient, coelficient, length, length, 

As ,, 
Zcrack. i'.Hv.TS Hrs H'rs µTS 0•ffA o·"~ o'"c 0•llT Ld L,, 

(cm2
) !unilfess) !cm) (cal/mo!) (atm-m3/mol) !unilfess) \9/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) !cm) !cm) 

1.88E+09 9.35E-06 30 9,553 7.81E-03 3.36E-01 1.75E-04 1.16E-02 0.00E+OO O.OOE+OO 1.16E-02 92 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Pee let attenuation bldg. Finite Finite source time for 

. coefficient, cone., radius, inlo bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcrack O,ol, 
ocreck 

Acrack exp( Pe') a Cbuilding (3term ljlterm to depletion 

(cm3/g) (µg/m3
) !cm) (cm3/s) (cm2/s) (cm2

) !unilfess) iunitless) (µg/m3
) (unitlessl (seer' !sec) !YES/NO) 

3.10E-01 I 4.26E+04 0.10 3.90E+03 1.16E-02 1.76E+04 6.09E+82 NA NA 6.20E+01 6.83E-07 2.46E+OB YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone .. 

<a> Cbuilding Cbuildlng Cbulldlng URF RIC 

!unitlessl (µgtm3
) (µg/m3

) (µg/m3
) (µgtm'r' (mg/m3

) 

NA 2.18E-01 NA 2.18E-01 5.9E-06 6.0E-01 

END 

1of1 



SL·ADV 
Version 3.1; 02/04 

Reset to 

I M~RE I 

I M~RE I 

c::JBD 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler ·x· in "YES" boK) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler "X" In "YES" boK end lniliel soil cone. below) 

YES 

ENTER ENTER 
lnlllel 

Chem lea I sou 
CAS No. cone., 

(numbers only, c. 
no dashes} ()Jg/kg) Chemical 

108883 1.40E•01 Toluene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Oeplh Depth below Totals musl add up to value or L1 (cell G2B) 

belowgrede grade to bottom Thickness Thickness 
Avorago lobollom Depth below of contamination, Thickness of soil of soil 

SOii of enclosed grade lo lop (enler value o' 0 of soil slralumB, slratum C, 
lemporelure, space noor, of conlemlnalion, ii value Is unknown) stratum A, (Enler value or O) (Enler value or 0) 

T, L, L, L, h, ho he 
('C) (cml lcml lcml (cm) (cm) (cm) 

10 I 30 I 122 I 366 122 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum A Slralum A Stralum A Stra1um A Stralum A Slralum B SUalum B 

scs soll dry soil Iota! soil water-filled soil organic scs sari dry 
soil lype bulk denslly, porosity, poroslly, carbon frac1ion, soil type bulk densily, 

p,,• n• a• 1~· 
.. 

p,,• 
locl<..,Soll lookup Soil 

(g/cm') lunitless! (cm3/cm3) {uniTlessl (g/cm') 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 

Enclosed Enclosed Enclosed 
space Soll-bldg. space space Enclosed Floor-wall Indoor 
noor pressure noor lloor space seem creek air oxchange 

thickness, differential, lenglh, wldlh, heigh!, wldlh, rale, 

r..,,. .. AP Lo w. He w ER 

1cmt (g/cm-s') !cm) lcmJ 1cmt !<ml !1'hl 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Tergel hazard 
t1metor lime tor Exposure EKposure risk for quoli!ml for 

carcinogens, noncarclnogens, duraUon, lrequency, carcinogens, noncarcinogens, 

Ale ATNC ED EF TR THO 

'~9J !:t!Sl l~rs! Ida~~ {unillcssl 1unilless1 

70 30 30 350 1.0E-00 

Usod lo calculale risk-based 
soll concenlrallon. 

1or1 

TOLUENE SURFACE (0 TO 4 FT) MAXIMUM AND EPC 

ENTER ENTER 
Soil 

stratum A User-defined 

scs stratum A 
son type soil vapor 

(usod lo eslimate OR permeebillly, 
soil vapor k,, 

permeabillly) ·(cm2) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum B Stratum 8 Slralum B StralumC Slratum C Stratum C Slratum C Slratum C 
son total soil water-rilled soll organic scs eoll dry soil lolal soil waler-lllled son organic 
pot'Oslly, porosity, carbon lraction, soll IYP:~. bulk denslly, porosily, porosity, carbon fraction, 

n• a.• 1~· p,,c nc 0 c '~c 
lookupSoH 

iunilless~ (cm3/cm) {un1lless1 (g/cm'} iunillessl (cm3/cm3
) {unlllessl 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

El'ITER 
Average vapor 

now rale lnlo bldg. 
OR 

Leave blank lo calculale 

a ... 
!Um) 



INTERMEDIATE CALCULATIONS SHEET 

TETRACHLOROETHENE SURFACE (0 TO 4 FT) EPC 

SlratumA Slralum B SlralumC Slralum A Slralum A SlralumA SlralumA Floor-
Source- soil soil soil effeclive soil soil soil wall lnilial soil Bldg. 

Exposure building air-filled air-filled air-filled lolalfluid inlrinsic relative air effective vapor seam concentralion venlilalion 
duralion, separalion. porosity, porosity, porosily, saturation, permeability, permeability, permeability, perimeter, used, rate, 

T Lr OaA 0 B • o.c s,. k1 k,g kv Xe rack CA Oooilding 

!sec) (cm) (cm3/cm3
) (cm3/cm3

) (cm3/cm3
) (cm3/cm3

) (cm2
) (cm2

) (cm2
) (cm) (µglkg) (cm3ts) 

9.46E+08 92 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 1.40E+01 1.90E+08 

Area of Stralum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscoslly at effeclive eff eclive effeclive effeclive Diffusion Conveclion 
below area below ave.soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion palh path 
grade, ralio, grade, temperature, temperature, temperature, lemperalure, coefficient, coefficienl, coefficient, coefficient, length, length, 

Ae I] Zcreck t.Hv.TS Hrs H'rs µTS 0•llA Delle o•llc 0•llT Ld L,, 
(cm2

) !unitless) (cm) !callmol) (atm-m3/mol) !unitlessl !glcm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) !cm) !cm) 

1.8BE+09 9.35E-06 30 9,154 2.92E-03 1.26E-01 1.75E-04 1.41E-02 O.OOE+OO O.OOE+OO 1.41E-02 92 30 

Exponenl of lnfinile 
Average Crack equivalent source lnfinile Exposure 

Soil-water Source vapor effective foundalion indoor source Time for duration> 
partilion vapor Crack flowrale diffusion Area of Peclet al!enuation bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg., coefficienl, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcrack Osoll 0creck 
Acrack exp(Pe1) a CbuHdlng J3term wterm To depletion 

(cm3/g) (µg/mJ) !cm) (cm3ts) (cm2/s) (cm2
) 1unitless) !unilless) (µg/mJ) !unitless) (seer' !sec) (YES/NO) 

3.64E-01 4.18E+03 0.10 3.90E+03 1.41E-02 1.76E+04 3.25E+68 NA NA 7.47E+01 2.99E-07 6.74E+08 YES 

Finile 
source Mass Fini le Final 
indoor limil source finile Uni I 

atlenuation bldg. bldg. source bldg. risk Reference 
coeflicienl, cone., cone .• cone., factor, cone., 

<O.> Cbuilding cblJilding Cw~ding URF RIC 

(unitless) (µg/mJ) (11g/m3
) (µg/mJ) (µgtm

3r' (mg/m3
) 

NA 5.91E-02 NA 5.91E-02 NA 4.0E-01 

END 

1Of1 



SL·ADV 

Version 3.1; 02/04 

Reset to 

I M~RE I 

I M~E I 

~ 

I 

DAT A ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter ·x• 1n ~vEs· box and lnlllal soil cone. below} 

YES 

ENTER ENTER 
lnlllal 

Chomlcal soil 
Cf\SNo cone~. 

{numbers only. Cn 
no dashes! ~1g/kg) Chem Ice I 

79016 6.40E+02 Trichloroethylene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Deplh below Totals must add up to value of L1 (cell G28) 

below grade grade lo bollom Thickness Thickness 
Average lobollom Depth below or conlaminallon, Thickness ol soil OIMIJ 

soil of enclosed grade lo lop (enler value ol o ol son slralum B, slratum C, 
lemperalure, space floor, ol conleminalion, U value Is unknown) slralum A, (Enter value or O) (Enler value or 0) 

T, L, L, L, h, h, he 
('C) lcml lcml lcml lcml lcml lcml 

10 I JO I 122 I 366 122 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A SlratumA Stra1um A StratumB Slratum B 

scs soil dry soil total soil waler·fllled soil organic scs soil dry 
soil type bulk denslly, porosity, porosily, carbon rraclion, soH type bulk density, 

... : n• e.' 1~· p,,o 
Loot.up Sall lookup Soil 

(g/cm') 1unillessi (cm3/cm3
} 1unilless1 (g/cm') 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soll-bldg. space space Enclosed Floor.wall Indoor 
lloor pressure noor noor space seam crack air eitchange 

lhlcknass, dillorenliel, lenglh. widlh, height, wic:flh, rate, 

lcrK"ll ~p lo Wo Ho w ER 

(cml (!>'cm-s') [cm) 1cml 'cm! (cm) !1'~l 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Target hazard 
limeror timelor Exposure Exposure risk for quolienl ror 

carcinogens, noncarclnogens, duralion, frequency, carcinoger.s, noncarclnogens, 

A Tc AT.., ED EF TR THO 

~~rs! (l'.!•l ~~s~ 'da:t:91:i'.'l iunilles&l [unllless) 

70 30 30 350 1.0E·06 

Used lo calculale risk-based 
soil concenlratlon. 

1of1 

TRICHLOROETHENE SURFACE (OTO 4 FT) MAXIMUM 

ENTER ENTER 
Soll 

stratum A Uscr-derined 
scs slrelumA 

soil type soH vapor 
(used to eslimale OR permeabll~y. 

soil vapor k. 
oermeablhtv}· (cm2

) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum B Slralum B Slralum B SlralumC StratumC SlralumC SlretumC Stratum C 
soil Iola! soil waler-Idled soil organic scs soil dry soil lotal soil waler-fllled son organic 
porosity, porosi1y, carbon lracllon, solll·~-~ ... bulk densily, porosity, porosity, carbon traction, 

n' •• o ·~o p,c nc e.C '~c 
Loolwp Soo1 

1unilless~ (cm'lcm') 1unilless1 (g/cm') 'unitlessJ (cm3/cm3
) 1uni1lessJ 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

llow rale Into bldg. 
OR 

Leave blank lo calculale 

a. .. 
1um1 



INTERMEDIATE CALCULATIONS SHEET 

TRICHLOROETHENE SURFACE (0 TO 4 FT) MAXIMUM 

Stratum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-lilied air-filled air-filled total lluid intrinsic relative air effective vapor seam concentration venlilation 
duration, separation, porosity, porosily, porosity, saturation, permeability, permeability, permeabilily, perimeter, used, rate, 

Lr 0,A 0.0 0.c s,. k1 k,g kv Xe rack CR Obuilding 

sec cm (cm3/cm3
) (cm3/cm3

) (cm3/cm3
) (cm3/cm3

) (cm2
) (cm2

) (cm2
) cm (µg/kg) (cm3/s) 

9.46E+08 92 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91 E-08 175,564 6.40E+02 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization al constant al constant at viscosily al effective effective effective ellective Diffusion Convection 
below area below ave.soil ave. soil ave.soil ave. soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficienl, coefficient, coefficienl, lenglh, lenglh, 

As 11 Zcrack 6Hv.TS Hrs H'rs µTS 0•ffA o•lle D""c D""r Ld L,, 
(cm2

) !unitless) !Cm) !cal/moll (atm-m3/mol) !unitless) (glcm-s) (cm2is) (cm21s) (cm2/s) (cm2/s) !cm) !cm) 

1.88E+09 9.35E-06 30 8,557 4.78E-03 2.06E-01 1.75E-04 1.28E-02 O.OOE+OO O.OOE+OO 1.28E-02 92 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-waler Source vapor effective foundalion indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peel et attenuation bldg. Finite Finile source time for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcreck a ... , 0 crac\I: 
Ac rack exp(Pe1) (l Cbulldlng 13 term 'V term To depletion 

(cm3/g) (µg/m") !cm) (cm3/s) (cm2/s) (cm2
) !unitless) iunitless) (µg/mJ) !unitless) (seer' !sec) !YES/NO) 

3.32E-01 3.26E+05 0.10 3.90E+03 1.28E-02 1.76E+04 2.81E+75 NA NA 6.79E+01 4.63E-07 3.97E+08 YES 

Finile 
source Mass Finite Final 
indoor limit source finite Uni! 

allenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<<l> Cbuilding Cbuilding Coonding URF RIC 

(unltless) (µglm3
) (11gtm") (µg/mJ) (µgtm3

)'' (mg/m3
) 

NA 2.70E+OO NA 2.70E+OO 1.1E-04 4.0E-02 

END 

1of1 



Sl·ADV 
Version 3.1; 02/04 

Resel lo 

I M~RE I 

I M~RE I 

OHO 

I 

DATA ENTRY SllEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler "X" In "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler "X" in "YES" box and lnHlal soll cone. below) 

YES 

ENTER ENTER 
lnrllal 

Chemicol soil 
CASNo. cone_, 

(numbers only, CR 
no dashes! (µg/kg) Chemical 

79016 8.24E+OI Trichloroelhylene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Oeplh Deplhbelow Tolals musl add up to value of L, {cell 028) 

below grade grade to bottom "Thickness lhicknegs 
Average lobollom Deplhbelow of contamlnalron, Thickness cl soil of son 

soil or enclosed grade lo lop (enter value of O Of soil slratum B, slralum C, 
temperature, space rloor, of conlamrnallon, II value is unknown) slralumA, (Enter value or 0) (Enler value or 0) 

ls L, L, L,, h, he he 
(°C) tcml lcml lcml lcml lcml lcml 

10 I 30 I 122 I 366 122 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlralumA Stratum A Slralum A SlralurnA Slralum A Slralum B Slmlum B 

scs sotl dry soll tolal soil water-filled soil organic SGS soil dry 

soll l}'.P~ bulk density, porosily, porosity, carbon fraction. soil type bulk donslly, 

p,,' n' 0 • locA p,,a 
lookup Sol lookup Soll 

(g/cm'l 1unilless1 (cm3/cm3
) iunltlessl (gfcm:t) 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

spece Soll-bldg. space space Enclosed Floor-wall Indoor 
lloor pressure lloor floor space seam crack air exchange 

thickness, dillerenllal, length, widlh. height, widlh, rate, 

1.,, .... dP La Wa Ha w ER 

(cm~ (g/cm-s') (cm! (cml 1cm! (cm! (11hl 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Targel hazard 
hmefor Ume for Exposure Exposure risk lor quolienl lor 

carcinogens, noncarclnogene, durallon, lrequency, carclnoger.s, noncarcinogens, 

Ale ATNC ED EF TA THO 

~~sl ~~sl '~rsi ida~s/~r~ ~unilless~ 'umllessi 

70 30 30 350 1.0E-06 

Used lo calculale risk-based 
soil concenlrellon. 

1al1 

TRICHLOROETHENE SURFACE (0 TO 4 FT) EPC 

ENTER ENTER 
Soil 

stratum A User-defined 
scs slralum A 

son lype soil vapor 
(used lo esllmale OR permeabiltly, 

soil vapor k. 
oemmabllllVl. (cm'l 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stra1umB Stratum B SlratumB StralumC SlralumC SlratumC SlralumC SlralumC 
soillolal soil waler-lilletl eoll organic scs soil dry soil lolal sou waler-filled soil organic 
porosity, porosily, carbon hacllon, soll ~rr'.~. bulk densily, porosity, poroslly, carbon fraction, 

na 0 e loca p,,c nc o.c I c 
lookup Soll 

tunilless! (cm3/cm1 tunitlessl (g/cm') 'unillessl (cm3/cm3
) 1unrlless! 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

now rale Into bldg. 
OR 

Leave blank to calcutale 
o,., 
(Um! 



INTERMEDIATE CALCULATIONS SHEET 

TRICHLOROETHENE SURFACE (0 TO 4 FT) EPC 

Stratum A Stratum B SlralumC Stratum A Slralum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure bull ding air-filled air-filled air-filled total lluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

Lr 6,A 6,B 6,c s,. k; k,g kv Xo•eck CR Obulldlng 

sec cm (cm3/cm3
) (cm3/cm3

) (cm3/cm3
) (cm3/cm3) (cm2

) (cm2
) (cm2

) cm (µg/kg) (cm3/s) 

9.46E+08 92 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 8.24E+01 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization al constant at constant al viscosity at eff eclive effective effective effective Diffusion Convection 
below area below ave.soil ave.soil ave.soil ave. soil diffusion diffusion ·diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefflcienl, coefficient, coefficient, length, length, 

As Tl Z.•eck llHv,TS Hrs H'rs µTS 0•"A D""e D""c D""r Ld Lo 
(cm2

) !unitless) !cm) !cal/mol) (alm-m3/mol) !unilless) (9/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm) 

1.88E+09 9.35E-06 30 8,557 4.78E-03 2.06E-01 1.75E-04 1.28E-02 O.OOE+OO O.OOE+OO 1.2BE-02 92 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-waler Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack llowrate diffusion Area of Pee let attenuation bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg., coelficient, crack, number, coelficienl, cone., source source depletion, source 

Kd Csource rcrack O,°'' 0 crack 
Ac rack exp(Pe1

) a cbuitdmg (}term 'I' term 1o depletion 

(cm3/g) (pg/m3) (cm) (cm3/s) (cm2/s) (cm2
) (unitless) (unilless) (pg/m3) (unltless) (seer' (sec) (YES/NO) 

3.32E-01 4.19E+04 0.10 3.90E+03 1.2BE-02 1.76E+04 2.B1E+75 NA NA 6.79E+01 4.63E-07 3.97E+08 YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

allenuallon bldg. bldg. source bldg. risk Reference 
coelficient, cone., cone., cone., faclor, cone., 

<a> cbuilding Coo1ding Cbuitding URF RIC 

(unilless) (µg/ma) (µg/m3) (µg/m3) (~1glm\' (mg/m3
) 

NA 3.4BE-01 NA 3.48E-01 1.1E-04 4.0E-02 

ENO 

1of1 



SL-ADV 
Version 3. 1: 02/04 

Reset to 

I M~RE I 

I M~RE I 

O!!D 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" In "YES" box) 

YES 

OR 
CAL CU LA TE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler ·x· In ·ves· box end intllal soil cone. below) 

YES 

ENTER ENTER 
lnillal 

Chemical soil 
CAS No. cone., 

(numbers only. c. 
no dashesl (11g/kg) Chemlcal 

106423 7.10E ... 01 p-Xylene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Oeplh below Tolals musl add up lo value of L, (cell G28) 

below grade grade lo bottom Thickness Thickness 
Average lobo11om Depth below of contamlnallon, Thickness ol soil or son 

soil of enclosed grade 10 lop (enler value of 0 of soil slratum B, slralum C, 
temperalure, space floor, of conlaminallon, II value is unknown) stralumA, (Enter value or O) (Enler value or 0) 

T, L, t. 4, h, ho he 
('C) fcml lcml (cm) lcmJ (cm) (cm) 

10 I 30 I 122 I 366 122 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slratum A .Slrelum A Stra1um A Slralum A Slralum A Slralum B Slrnlum B 

scs 6011 dry soil lolel sail waler-filled soil organic scs soil dry 
soil lype bulk density. porosity, porosity, carbon traction, "'~-«:>~'·'·~-~-. bulk densJty, 

p,,' n' U A (~· p,,• 
LoolmpSoi 

(g/cm') (cm'lcm'} 
lOOll.t4>SOll 

(glcm') 1unlllessi 'unttlessl 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soll-bldg. space space Enclosed Floor-wall Indoor 
noor pressure floor floor space seam crack air exchange 

lh1ekness, differential, lenglh, width, height. widlh, rale, 

L~" ~p Le We He w ER 

{cm) (g/cm-s'} 'cmJ {cml 'cm} !cm} {flhl 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging large1 Tergel hazard 

llmelor lime for Exposure Exposure risk for quollenl lor 
carcinogens, noncarcinogens, durallon, frequency, carcinogens, noncarcinogens, 

ATc AT.., ED EF TR THO 

l~rs} !~rs} !~'sl ~da~sl~J 'umtless} 'unillcsst 

70 30 30 350 1.0E-06 

Used lo celculale risk-based 
soil concentrallon. 

1of1 

XYLENE SURFACE (0 TO 4 FT) MAXIMUM 

ENTER ENTER 
Soil 

slralumA User-defined 
scs slralum A 

soil lype soil vapor 
(used to eslimate OR permeab~ily, 

soil vapor k. 
permeability) (cm') 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlrelumB StrelumB Stratum 8 Stratum C Slralum C Slralum C StralumC Stratum C 
soil total soil water-lilled son organic scs solldry solltolal soil waler-filled soll organic 
porosity, porosity, carbon fraction, soil~~.~ bulk denslly, porosily, porosity, carbon lraclion, 

ne e • '~e p,,c nc o.c l~c 

(cm3/cm1 
lookupSoU 

(glcm') (cm3/cm'} {unlllessl lunltless! iunitlessl 1unlllesst 

0.375 0.054 0,002 s 1.66 0.375 0.054 0.002 

ENTER 
Averago vapor 

flow rale lnlo bldg. 
OR 

Leave blank 10 calculale 
a,., 
{Vml 



INTERMEDIATE CALCULATIONS SHEET 

XYLENE SURFACE (0 TO 4 FT) MAXIMUM 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil eflective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-lilied air-filled tolal fluid intrinsic relative air elfective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

T Lr o/ OaB e.c s,. k; k,g kv Xcrack CR Obullding 

(sec) (cm) (cm3/cm3
) (cm3/cm3

) (cm3/cm3} (cm3/cm3
) (cm2

) (cm2
) (cm2

) (cm) (µg/kg) (cm3/s) 

9.46E+OB 92 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 7.10E+01 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy ol Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at elfective eff ec!ive effective eflective Diffusion Convection 
below area below ave. soil ave. soil ave.soil ave. soil dilfusion dillusion diffusion dilfuslon path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coelficient, coeflicient, coelliclent, coellicient, length, length, 

As 11 Zcrack C.Hv.TS Hrs H'rs µTS D""A Della D""c D"\ Ld Lo 
(cm2

) (unit less) (cm) (cal/moll (atm-m3/mol) (unitless) !glcm-s) (cm2is) (cm2/s) (cm2/s) (cm2/s) (cm) (cm) 

1.88E+09 9.35E-06 30 10,248 3.06E-03 1.32E-01 1.75E-04 1.24E-02 O.OOE+OO I O.OOE+OO 1.24E-02 92 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor eflecllve foundation Indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peele! attenuation bldg. Finite Finite source timelor 

coefliclent, cone., radius, into bldg., coeflicienl, crack, number, coelliclent, cone., source source depletion, source 

Kd Csource rcro.ck Osoil 
ocrack 

Acrack exp(Pe1
) (l Cbuildlng (3 term ljlterm ~D depletion 

(cm3/g) (µg/ma) (cm) (cm3/s) (cm2/s) (cm2
) (unitless) (unilless) (µg/ma) (unitless) (seer' (sec) (YES/NO) 

7.7BE-01 1.12E+04 0.10 3.90E+03 1.24E-02 1.76E+04 3.23E+77 NA NA 6.62E+01 1.39E-07 1.29E+09 NO 

Finite 
source Mass Finite Final 
indoor limit source finile Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coeflicienl, cone., cone., cone., factor, cone., 

<a> cbuilding Cbullding Cbuilding URF RIC 

(unilless) (µg/mJ) (µg/ma) (µg/m3
) (µg/m3

)"
1 (mg/m3

) 

1.99E-05 NA 2.22E-01 2.22E-01 NA 1.0E-01 

ENO 

1ol1 



Sl·ADV 

Version 3.1; 02/04 

Reset lo 

I M~RE I 

I M~RE I 

~ 

I 

DAT A ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler "X" In "YES" Im) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler "X" In "YES" box end in~ial soil cone. below) 

YES 

ENTER ENTER 
Initial 

Chemical soil 
CASNo. cone., 

(numbers only, c. 
no dashes) (pg/kg) Chemical 

106423 3.BOE+01 p·Xylene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Depth below Tolals musl add up lo value ol L, (cell G28) 

below grade grade to bollom Thickness Thickness 
Avorage lo bollom Depth below of contamination, Thickness or soil al soil 

soil ol enclosed grade lo lop (enter value of o Of SOii stralum B. &lralum C, 
temperalure, space Door, ol conlaminelion, if value Is unknown) stratum A, (Enter value or O) (Enter value or O) 

Ts L, L, 4, h. he he 

("C) (cm! (cm! tcml !cml (cml tcml 

10 I 30 I 122 I 366 122 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Strelum A Slralum A Slralum A SlralumA Slralum A Slralum B S1ratum a 

SGS soil dry solllolal soil watE!f-liHed soil organic SGS soil dry 
soil type bulk denslly, porosity, porosily, carbon lraclion, soill~e ... bulk densily, 

P.' n• o.' foc' p,," 
LookupSoa LooltupSoll 

(glcm'l 1unilless1 (cm3/cm'l 'uni11ess! (glcm') 

s 1.66 0,375 0.054 0.002 s f.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soll· bldg. space space Enclosed Floor-wall Indoor 
noor pressure Roor floor space seam crack air exchange 

lhickness. diHerentlal, lenglh, wldlh, height, widlh, rale, 

l.,,m" ~p Le w, H, w ER 

'cm) (glcm-s') 1cmJ 'cm~ (cm! {cm! (1/h) 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Targel Targel hazard 

time tor lime for Exposure Exposure risk for quollenl for 
carcinogens, noncarclnogens, durallon, frequency, carcinogens, noncerclnogens, 

AT0 ATNC ED EF TR THO 

l~··l 1~·1 {~rs) lda~~l ~unllless} iunilless~ 

70 30 30 350 1.0E-06 

Used lo calculate risk-based 
soil concentraUon. 

1ol1 

XYLENE SURFACE (0 TO 4 FT) EPC 

ENTER ENTER 
Soil 

slralum A User-de6ned 
SGS stralum A 

soll lype soil vapor 
(used lo eslimale OR permeobilily, 

soil vapor k,, 

Dermeab1lllvf (cm2
) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Shatum B StrolumB StratumB Slralum C SlralumC Slralum C SlralumC Slrelumc 
soil lolal soll waler-filled soll organic SGS Boil dry soil tolal soil waler-filled soil organic 
porosity, porostty, carbon lreclion, soil l)'PB bull< density, porosity, porosity, carbon lracllon, 

n• a.' focB p,,< nc e.c locc 
Look14>Soll 

'unilless~ (cm31cm3
) 'unillessl (glcm3

) 1unilless1 (cm3/cm3
) tunlllessJ 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

now rale Into bldg. 
OR 

leave blank lo calculate 

a~, 

1uml 



INTERMEDIATE CALCULATIONS SHEET 

XYLENE SURFACE (0 TO 4 FT) EPC 

Stratum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil eflective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air eflective vapor seam concenlration ventilation 
duration, separation, porosity, porosily, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

~ Lr e/ e,a e,c s,. k; k,g kv Xe rack CR Obuilding 

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2
) (cm2

) (cm2
) (cm) (µg/kg) (cm3fs) 

9.46E+08 92 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 3.80E+01 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporizalion at constant at constant at viscosity at eflective effective effective eflective Diflusion Convection 
below area below ave.soil ave. soil ave. soil ave.soil diffusion diflusion diffusion diflusion path path 
grade, ratio, grade, tempera lure, temperature, temperalure, temperature, coefficient, coefficient, coefficient, coefficient, length, length, 

As Tl Zcreck ilHv,TS Hrs H'rs µTS D""A D""a o""c '09"1 Ld LP 

(cm2
) (unitless) (cm) (calfmol) (atm-m3fmol) (unitless) (gfcm·s) (cm%) (cm2fs) (cm2fs) (cm2fs) (cm) (cm) 

1.88E+09 9.35E-06 30 10,248 3.06E-03 1.32E·01 1.75E·04 1.24E·02 O.OOE+OO O.OOE+OO 1.24E-02 92 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-waler Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack ffow rate diffusion Area of Peele! attenuation bldg. Finite Finite source time for 

coefficient, cone., radius, Into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

K. Csource rcrack Osoil 0crack 
Ac rack exp(Pe1

) a Cbuildino ~term 'V term ~D depletion 

(cm3fg) (µg/m3
) (cm) (cm3ts) (cm2/s) (cm2

) (unitless) (unltless) (µgfm3) (unitless) (seer' (sec) (YES/NO)· 

7.78E-01 5.9BE+03 0.10 3.90E+03 1.24E-02 1.76E+04 3.23E+77 NA NA 6.62E+01 1.39E-07 1.29E+09 NO 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone .. factor, cone., 

<U> Cbuilding Cbu11d1ng CbuHding URF RfC 

(unitless) (µgfm3
) (!1gfm3

) (µg/m3
) (µgtm3r' (mg/m3) 

1.99E-05 NA 1.19E-01 1.19E·01 NA 1.0E-01 

END 
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SL·ADV 
Version 3.1; 02/04 

Resel lo 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (en1er"X" m "YES" box) 

YES 

OR 
CALCULATE INCREMENT AL RISKS FROM ACTUAL SOIL CONCENTRATION (enter •x• In •yEs• boK and lni11al soil cone. below) 

YES 

ENTER ENTER 
lnhial 

Chemical soil 
CAS No. cone .. 

(numbers only, 
no dashes) 

71556 

ENTER 

Average 
soil 

lempcralure, 
Ts 

('CJ 

10 

ENTER 
SlralumA 

scs 
soil lype 

Lookup Sol 

s 

ENTER 
Enclosed 

space 
floor 

lhickness, 

LcfllCt 

!cm! 

10 

ENTER 
Averaging 

lime for 
carcinogens, 

ATe 

i~r&! 

70 

I 

2 OOE-t-00 

ENTER 
Deplh 

below grade 
lobollom 

ol enclosed, 
space Roen, 

L, 

lcml 

30 

ENTER 
Slralum A 

soil dry 
bulk density, ,,,,. 

(glcm3
) 

1.66 

ENTER 

Soil-bldg. 
pressure 

dillerenlial, 
6P 

(glcm-s') 

40 

ENTER 
Averaging 

time for 
noncarclnogens, 

AT.., 

!l'!•l 

30 

ENTER 

Deplh below 
grode lo lop 

of contamination, 
t. 

feml 

I 244 I 

ENTER 
Slratum A 
soll tolal 
porosity, 

n• 

'unllless~ 

0.375 

ENTER 
Enclosed 

space 
floor 

lenglh, 

Le 
lcmJ 

36576 

ENTER 

Exposure 
duralion, 

ED 

!l15l 

30 

Chemical 

1, 1.1 ·Trichloroethane 

ENTER ENTER ENTER ENTER 
Oeplhbelow Tolals musl add up lo value ol L, (cen G2B) 

grade lo bollom Thickness Thickness 
of conlaminaUon, Thickness or &oil of soil 
(enter value ol O of soil slralum 8, slratumC, 

if value Is unknown) stratum A, (Enter value or O) (Enlor valuo or O) 
L, h. ho he 

(eml fem\ fem\ fem\ 

366 244 I 0 I 0 

ENTER ENTER ENTER ENTER 
SlralumA SlratumA Slratum B Slralum B 

soil waler-linod soil organic scs soil dry 
porosity, carbon fraction, ~.~ii lrP~ ... bulk densily, 

9 • '~· 
,,,,. 

(cm3/cm3
) 

Look.up Soll 
(glcm') iunnlessl 

0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER 
Enclosed 

space Enclosed Floor-wall Indoor 
no or space seam crack atr exchange 

width. helghl. wicUh, rale, 
w, He ER 

'cml 'cmi !cm! !11hl 

51206 366 0.1 

ENTER ENTER ENTER 
Target Targel ha1erd 

Exposure rlsk for quo!lenl lor 

frequency, cercinoger.s, noncercmogens, 

EF TR THO 

!d•lsll::;l iunillessl ~unilless~ 

350 1.0E-06 

Used lo calculale risk-based 
soil concenlralion. 

1of1 

1,1,1-TRlCHLOROETHANE (4 TO 8 FT) MAXIMUM 

ENTER ENTER 
Soil 

stratum A User-delined 
scs slralum A 

soil lype sol\ vapor 
(used to es1imate OR permeabllny. 

soil vapor k., 

aermeabnnvr (cm2
) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
StralumB SlralumB SlralumB Stratum C Slra1umC Slra1umC SlralumC StralumC 

so11 lola1 soil waler-lllled so11 organic scs Soll dry solltolal soil waler-rilled soil organic 
porosity, poros~y. carbon lraclion, -~~ii ~-~-e ____ burl< density, porosity, porosily, carbon lraclion, 

n' e.' I e ,,,,e nc a.< f c 

{cm3/cm3
) 

lookup Soll 
(g/cm') (cm3/cm3

) 'unllless~ 'unitless~ 1unilless1 iunillessl 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

flow rale into bldg. 
OR 

Leave blank lo calculate 

a.o11 
'Um! 



INTERMEDIATE CALCULATIONS SHEET 

1,1,1-TAICHLOAOETHANE (4 TO 8 FT) MAXIMUM 

SlratumA Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total lluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

t Lr OA 
a 

9 B a o.c s,. k; k,g kv Xe rack CR Otiu1td1ng 

!sec) !cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2
) (cm2

) (cm2
) !cm) (iig/kg) (cm3ts) 

9.46E+08 214 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 2.00E+OO 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection 
below area below ave. soil ave. soil ave.soil ave.soil diffusion dlfluslon diffusion dilfusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length, 

As 'l Z.:oack t.Hv.rs Hrs H'rs µTS 0•llA D""e o""c o""r Ld Lo 
(cm2

) !unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cml (cm) 

1.88E+09 9.35E-06 30 7,885 8.48E-03 3.65E-01 1.75E-04 1.26E-02 O.OOE+OO 0.00E+OO 1.26E-02 214 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg., coefficient. crack, number, coefficient, cone .• source source depletion, source 

Kd Csourco rcreck Osoll 
ocrack 

Aerack exp(Pe1
) Cl cbulldlng ~term ljlterm i:o depletion 

(cm3/g) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2
) (unitless) (unitless) (µg/m3

) !unitless) (sec)"' (sec) (YES/NO) 

2.20E-01 2.26E+03 0.10 3.90E+03 1.26E-02 1.76E+04 2.61E+76 NA NA 2.94E+01 1.87E-07 9.04E+07 YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<CI> Cbullding Cbuild!n11 Cbuildlng URF RIC 

!unitless! (µg/m3) (µg/m 3
) (µg/m 3

) (µgtm3r• (mg/m3) 

NA 4.22E-03 NA 4.22E-03 NA 2.2E+OO 

END 

1of1 



SL·ADV 
Version 3. 1; 02/04 

Reset lo 

I M'1RE I 

I M~RE I 

~ 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler ·x· in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler "X" In "YES" box end inttlal soil cone. below) 

YES 

ENTER ENTER 
lnlllal 

Chem I cal soil 
CAS No. cone .. 

(numbers only. Cn 
no dashes} (µg/kg) Chem lea I 

79005 9.00E+OO 1, 1,2· Trichloroethane 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Depth below Tolals musl add up to value or L1 {cell 028) 

below grade grade lo bollom lhlckness Thickness 
Average to bottom Deplh below of contamination, Thickness ol soil of soil 

soil ol enclosed grade to top (enter value or O ol soll stratum B, stralum C, 
lemperalure, space noor, of conlarninalion, II value Is unknown) stralum A, (Enler value or O} (Enter value or 0) 

Ts L, I., I.,, h, "• he 
('CJ rcml lcml lcml lcml rcml lcml 

I 10 I 30 I 244 I 366 244 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum A Slralum A Slrelum A SlrelumA SlralumA Slralum B Slralum B 

scs ooildry soillolal soil waler-lilled soll organic scs solldry 
soll typo bulk density, porosily, porosily, carbon fraclion, soH lype burk. densily, 

Pb' n' e.' ·~. Pb" 
lookup Soll 

(gtcm'J (cm3/cm3
) 

lookup Soil 
(glcm'I 1unillessJ 'unitless} 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosod Enclosed Enclosed 

space S01l·bldg. space space Enclosed Floor-wall Indoor 
floor pressure floor noor space seam crack elr exchange 

thickness, d1fferenUal, lenglh, widlh, he1ghl, width, rate, 

lcra.:k 6P L, w, H, w ER 

jcm! (gtcm·•'J jcm! {cm! 'cm} (cml Pihl 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target T~rgel hazard 
timelor limelor Exposure Eitposure risk lor quolionl lor 

carcinogens, noncarcinogens, duralion, frequency, carcinogen3, noncarcinogens, 

Ale AT"" ED EF TR rna 
i~i 1~s~ f~rS! 'da~~l 1unilless! iunillessl 

70 30 30 350 1.0E-06 

Used to calculale risk-based 
soit concen!ralion. 

1ol1 

1,1.:Z-TRICHLOROETHANE (4 TO 8 rn MAXIMUM 

ENTER ENTER 
Soil 

slrelum A User-defined 
scs stralum A 

soll typo soll vapor 
(used lo esllmale OR pcrmeablll&y, 

soil vapor k,, 

oermeablllM (cm') 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stralum B Stratum B Slratum B Slrotum C S!ralum C Slralum C Slralum C Stralum C 
soil total soil water-Idled soil organic scs sotl dry soU lolBI soil waler-filled soil organic 
porosity, porosily, carbon fracllon, sollt~~- bulk dens/ly, porosity, porosity, carbon fracllon, 

n" a.• ·~· 
Pbc nc 0 c '~c 

(cm3/cm3
} 

lookup Soll 

(glcm'J (cm'lcm'J tunllless} tunllless} 'unllless} 'unltless~ 

0.375 0.054 0.002 s 1.68 0.375 0.054 0.002 

ENTER 
Average vapor 

now rele Into bldg. 
OR 

Leave blank lo celculale 

a~, 

jUm! 



INTERMEDIATE CALCULATIONS SHEET 

1,1,2-TRICHLOROETHANE (4 TO B FT) MAXIMUM 

Stratum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

t Lr 0aA OaB 0 c . s,. k, k,g kv Xe rack CA Obuitdlng 

!sec) !cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2
) (cm2

) (cm2
) !cm) (µg/kg) (cm3/s) 

9.46E+08 214 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 9.00E+OO 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A 8 c overall 

space to-total depth vaporization at constant at constanl at viscosity at effective effective effeclive effective Diffusion Convection 
below area below ave.soil ave.soil ave.soil ave. soil diffusion dillusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length, 

Ae T] 2'.:reck t.Hv.rs Hrs H'rs µTS Dell A Da"a D""c De!IT Ld L,, 
(cm2

) !unitless) !cm) (cal/mol) (atm-m3/mol) (unilless) (9/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm) 

1.88E+09 9.35E-06 30 9,572 3.87E-04 1.67E-02 1.75E-04 1.26E-02 O.OOE+OO O.OOE+OO 1.26E-02 214 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor elfeclive foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peele!· atlenuation bldg. Finite Finile source time for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Kd C!;ource rcrack Os oil 0 creck 
Ac,ock exp(Pe1

) a Cbuilding P lerm 'ti term to deplelion 

(cm3/g) (11g/m3) (cm) (cm3/s) (cm2/s) (cm2
) (unilless) (unitless) (µg/m3) (unitless) (seer' (sec) !YES/NO) 

1.00E-01 1.10E+03 0.10 3.90E+03 1.26E-02 1.76E+04 . 2.60E+76 NA NA 2.94E+01 2.03E-08 8.33E+08 YES 

Finite 
source Mass Finite Final 
indoor limit source finile Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<a> Cbut1<11n9 cbulldlng CbuUdlng URF RfC 

!unitless) (µg/mJ) (µg/mJ) (µg/mJ) (11gtm3r' (mg/m3) 

NA 1.90E-02 NA 1.90E-02 1.BE-05 1.4E-02 

END 

1of1 



SL-ADV 
Version 3.1; 02/04 

Resel lo 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CAlCUlATE RISK-BASED SOil CONCENTRATION (onler "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (onler ·x· in ·vEs· bo11: and inilial soH cone. below) 

ENTER 

Chemical 
CASNo. 

(numbers only, 
no dashes) 

156605 

ENTER 

Average 
soll 

temperalure, 

Ts 

("C) 

10 

ENTER 
Stratum A 

SGS 
soil type 

Lookup Soi 

s 

ENTER 
Enclosed 

space 
floor 

thickness, 

~~· 
'cmi 

10 

ENTER 
Averaging 

lime for 
carcinogens. 

ATc 

l~rs} 

70 

I 

YES 

ENTER 
ln~lal 

soH 
cone., 
c. 

big/kg) 

2.60E+01 

ENTER 
Oeplh 

below grade 
tobouom 

of enclosed 
space floor, 

I., 

(cm) 

30 

ENTER 
Slratum A 

soil dry 
bulk density, 

ri.' 
(glcm') 

1.66 

ENTER 

Soil-bldg. 
pressure 

differential, 
AP 

(g/cm-s') 

40 

ENTER 
Averaging 

lime for 
nancarcinogens, 

AT.., 

!~·l 

30 

ENTER 

Doplh below 
grade lo lop 

of contamination, 
L, 

(cm) 

I 244 I 

ENTER 
SlratumA 
soll tolal 
porosity, 

n' 

~untllessi 

0.375 

ENTER 
Enclosed 

space 
floor 

lenglh, 

Le 

(cm! 

36576 

ENTER 

Exposure 
duralion. 

ED 

!!:!•! 
JO 

Chemlcal 

lrans-1,2-Dichloroelhylene 

ENTER ENTER ENTER ENTER 
Depth below Totals must add up lo value or L1 (cen G28) 

grade lo bollom lhickness Thickness 
of contamination, Thickness ol soil ol son 
(enter value of 0 ol soil slralum B, sltalum C, 

if value is unknown) stralumA, (Enler value or O) (Enter value or 0) 

I..,, h, he he 

(cm) {cm) {cm) {cm) 

366 244 I 0 I 0 

ENTER ENTER ENTER ENTER 
Slralum A Stratum A Slratum B Stratum B 

soil water-fined soil organic scs soil dry 
porosily, carbon fraction, soil lype bulk density, 

0. '~' p,,' 

(cm3/cm'} 
lookl4)Soil 

(g/cm3
} 'un~lessl 

0.054 0.002 s 1.66 

.ENTER ENTER ENTER ENTER 
Enclosed 

space Enclosed Floor.wall Indoor 
floor space seam crack air exchange 

widlh, heigh!, wldlh, rale, 

w. 11, w ER 

1cm! 'cmJ 'cm) !'lh! 

51206 366 0.1 

ENTER ENTER ENTER 
Target T argel hazard 

Ewposure risk for quotient for 
fJaquency, carcinogens, noncarcinogens, 

EF TR THO 

~da~r~ iunitless} iunlllessJ 

350 l.OE-06 

Used lo calculale risk-based 
soil concenlrallon. 

1of1 

1,2-0ICHLOROETHENE (4 TO 8 FT) MAXIMUM 

ENTER ENTER 
Sod 

slralum A User-deHned 
scs stratum A 

soil type soil vepor 
{used lo estimate OR permeabll~y, 

soll vapor k. 
permeabillly). {cm2

) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlralumB SlratumB SlratumB Slratum C Slralum C SlralumC SlralumC SlralumC 
son Iola! sod waler-lllled soil organic scs soil dry soil lolel soil waler-lmed soil organic 
porosily, porosity, carbon fraction, soil type bulk denslly, poroslly, porosity, carbon lrection, 

n' e ' '~' Pt." n" e.c 1~" 
(cm3/cm3) 

lookup Soil 
(glcm') ~cm3/cm3) 'unlllessl ~unillessl 'unitless! 1unltless! 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

ffow rate lnlo bldg. 
OR 

leave blank lo calculate 
a, .. 
1um1 



INTERMEDIATE CALCULATIONS SHEET 

1,2-DICHLOROETHENE (4 TO 8 FT) MAXIMUM 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid Intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeabilily, permeability, permeability, perimeter, used, rate, 

Lr e/ 0aB e,c s,, k; k,g k. Xe rack CR Ooottdlng 

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2
) (cm2

) (cm2
) (cm) (µg/kg) (cm3/s) 

9.46E+OB 214 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 2.60E+01 1.90E+OB 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection 
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coelficient, coelficient, coefficient, length, length, 

As 11 Zcrack ~Hv.TS Hrs H'lS µTS D'"A D'"e D""c D'\ Ld L, 

(cm2
) (unitless) (cm) (cal/moll (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm) 

1.BBE+09 9.35E-06 30 7,136 4.94E-03 2.13E-01 1.75E-04 1.14E-02 O.OOE+OO O.OOE+OO 1.14E-02 214 30 

Exponent of Infinite 
Average Crack equivalent source Infinite -Exposure 

Soil-water Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peel et attenuation bldg. Finite Finite source time for 

coefficient, cone., radius, Into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcrack Osoll 
ocrack Ac rack exp(Pe1

) ll Cbuilding (lterm IV term ~D depletion 

(cm3/g) (µg/m3
) (cm) (cm3/s) (cm2/s) (cm2

) (unitless) (unltless) (11g/m3) (unitless) (seer' (sec) (YES/NO) 

1.05E-01 3.10E+04 0.10 3.90E+03 1.14E-02 1.76E+04 2.03E+84 NA NA 2.68E+01 1.79E-07 8.61E+07 YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone .. cone., factor, cone., 

<ll> Cbuildino Cbuildlng Cbulldlng URF RIC 

(unitless) (µg/m3) (µg/m3) (µg/m3
) (µgtm'r' (mg/m3) 

NA 5.49E-02 NA 5.49E-02 NA 7.0E-02 

END 

1ol1 



SL-ADV 

Version 3. 1; 02/04 

Reset lo 

I M~RE I 

I M~RE I 

~ 

I 

DAT A ENTRY SHEET 

CALCULATE RISK·BASED SOIL CONCENTRATION (enter "X" In "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler 'X' in 'YES' box and ln~iat Solt cone. below) 

YES 

ENTER ENTER 
lniUal 

Chemical soil 
GAS No. cone., 

(numbers only, Cn 
rio dashr.s) (µglkg) Chem1cat 

76933 6.70E+01 Melhylethylkelone (2-bulanone) 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Oeplh Depth below Totals must add up lo valuo ol L, (cell G28) 

below grade grade lo bollom Thickness Thickness 
Average 10 bollom Oeplh below of conlaminallon, Thickness of sell ol soil 

soil of onclosed grade lo lop (enter value cl 0 al soil stralumB, stratum C, 
tempera lure, space floor, of conlaminolion, ii value is unknown} slralum A. (Enler value or O} (Enler value or 0) 

Ts L, l., L, h, he he 
("C) (cm) (cm) (cm) (cm) (cm) (cm) 

10 ' 30 I 244 I 366 244 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Slralum A Slratum A SlralumA Stralum A Slratum B StralumB 

scs sol! dry soll lolal soil wa1er-nned soil organic scs soil dry 

... ~oi_l_~~e bulk density, porosily, porosily. carbon lraclion, soil lype bulk donsily, 

i p,.• n• " . 'KA p,." 
Lool<upSoB look:'-" Soil 

(g/cm'J 'unlllessl {cm3/cmi 'unHless! (g/cml} 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soil-btdg. space space t::nclosed Floor-wall Indoor 
floor pressure noor noor space seam crack air exchange 

lhk::kness, difleronlial, teng1h, widlh, heigh!, width, rate. 

i...... 6P Lo w. Ho w ER 

'cm! {g/cm·s") jcm! {cm} jcm! !cm} !1/hl 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target T argel hazard 

timelor 1imelor Ellpo&ure Exposure risk lor quolienl for 
carcinogens, noncarcinogens, duralion, frequency, carcinogens, noncarcinogens, 

ATc ATNC EO EF TR ma 
~~rs! '~rs~ !~rsi 'da~s/~r} (unnlessi ~uniUess! 

70 30 30 350 1.0E-06 

Used lo calculalo risk-based 
sofl concenlralion. 

1ol1 

2-BUTANONE (4 TO 8 FT) MAXIMUM 

ENTER ENTER 
Soil 

stratum A User-defined 
SGS stralum A 

soil type soil vapor 
(used lo osllmale OR permeabRlty, 

soil vapor k., 
pcrmoabilily) · (cm2

) 

s I ' 
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 

Stratum B SlmlumB SUalumB StralumC Slrs1umC Stratum C SlrslumC StralumC 
son lolal soil waler-lllled soil organic SGS sol! dry soil lolal soil waler-l11led soll organk: 
poroslly, porosity, carbon Traction, soil~~~ .... bulk denslly, porosity, porosity, carbon traction, 

n• a." ,K. Pt.c nc 9 c 'KC Look..., Soil 
{unntess) (cmltcm3

) iunilless~ (glcm'J 'unltlessl {cm31cml} iunnlessl 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Averag~ vapor 

flow rale Into bldg. 
OR 

Leave blank lo calculate 
a,,. 
1um1 



INTERMEDIATE CALCULATIONS SHEET 

2-BUTANONE (4 TO 8 FT) MAXIMUM 

Stratum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total lluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

Lr 0/ e.e e.c s,. k; k,g kv Xe rack CR Qbuildlng 

isec! !cm! (cm3/cm3
) (cm3/cm3

) (cm3/cm3
) (cm3tcm3

) (cm2
) (cm2

) (cm2
) !Cm) (µg/kg) (cm3/s) 

9.46E+08 214 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 8.70E+01 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection 
below area below ave. soil ave.soil ave.soil ave. soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient. coefficient, length, length, 

Ae T) Zerack t.Hv.rs Hrs H'rs µTS 0•llA D""e D""c o•\ Ld Lo 
(cm2

) !unitless) !cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm'ls) (cm2/s) (cm2/s) (cm2/s) !Cm! (cm) 

1.88E+09 9.35E-06 30 8,419 2.63E-05 1.13E-03 1.75E-04 1.31E-02 O.OOE+OO 0.00E+OO 1.31E-02 214 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Pee let allenuation bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcr&ck a."' 0c1ack 
Acracl!. exp(Pe1

) ex Cbulldlng p term 'I' term ~D depletion 

(cm3/g) (µg/m3
) !cm) (cm3/s) (cm2/s) (cm2

) (unitless) (unitless) (µg/m•) (unitless) (seer' !sec) !YES/NO) 

4.60E-03 2.63E+03 0.10 3.90E+03 1.31E-02 1.76E+04 5.59E+73 NA NA 3.04E+01 5.20E-09 3.37E+o9 NO 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

allenuation bldg. bldg. source bldg. risk Reference 
coefficient. cone., cone., cone., factor, cone., 

<ex> Cbulldlng Cbui!ding Cbuildlng URF RIC 

(unitless) (µg/m•) (µg/m3
) (µglm') (µg1m'r' (mg/m3

) 

1.97E-05 NA 5.20E-02 5.20E-02 NA 5.0E+OO 

END 

1of1 



SL-ADV 
Version 3.1; 02/04 

Resel lo 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler 'X' in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler "X" in "YES~ box end lnilial soil cone. bolow) 

YES 

ENTER ENTER 
lnnial 

Chemk:al soll 
CASNo. cone., 

(numbers only, CR 
no dashes) (µglkg) Chemical 

108101 1.50E+02 Melhylisobutylketone (4-melhyl-2-pentanone) 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Deplhbelow Tolals musl add up lo value of L1 (cell G2B) 

bek>wgrade grade lo bollom lhicknoss lhickness 
Average tobollom Deplh below ol conlamlnalion, Thickness of aoll ot sod 

SOii ol enclosed grade to top (enler value ol O of soil slrelum B, slralum C, 
temperalure, space floor, of conlaminatlon, II value 1s unknown) slralum A, (Enter value Of O) (Enter value or O) 

T, L, L, L• h, h, he 
('C) (cm) (cm) (cm) fem) (cm) Ccml 

10 I JO I 244 I J66 244 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Slretum A S1ratum A Slralum A Slralum A Slralum B Slralum B 

scs soil dry soillolal soil waler-filled soil organic scs soil dry 
soil type bulk densily, porosily, porosily, carbon traction, soil type bulk density, ... 

p,,' n' 8 A I A Pb" 
lookup Soil 

(glcm') {cm3/cm3) 
Look~Sorl 

(g/cm3
) Junlllessl 'unitlessJ 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soil-bldg. space &pace Enclosed Floor-wall Indoor 

noor pressure floor lloor space seam crack air exchange 
thickness, diMerenlial, length, wtdlh, height, wicUh, rate, 

lcnrck 6P Le w. He w ER 

~cm! (gfcm-s'') {cml {cmi lcm~ 'cm~ '1fhi 
10 40 J6576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Tergel T argel hazard 
limelor limeror Exposure Exposure risk lor quo!lent tor 

carcinogens, noncarclnogens, duralion, frequency, carclnoger.s, noncarcinogens, 

ATc AT.., ED EF TA THO 

{:trsJ (l!•l i¥rs! 'da~s/~rl {unillessJ 1unillessJ 

70 30 JO J50 1.0E-06 

Used lo calculale risk-based 
salt concenlrallon. 

1ol1 

4-METHYL-2-PENTANONE (4 TO 8 FT) MAXIMUM 

ENTER ENTER 
Soll 

slr"atum A User-Oeftnod 
scs stralurnA 

soll lype son vapor 
(used lo estimate OR permeability, 

soil vapor k., 
permeability) (cm2

) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
StratumB SlralumB SlralumB SlralumC S1relum C Slretum C Stratum C S!ratum C 
soll lolel soil water-lilled soll organic SGS soil dry soll lolel soil waler-filled soil organic 
porosily. pomsily, carbon lraclion, .-.-~_?~I.!~ .. -·- bulk denslly, porosity, poroslly, carbon lraclion, 

n" o." '~· Pl,G nG 0 c '~G 
(cm3/cm3) 

Lookup Soil 
(glcm3

) (cm3/cm3
) ~untuessJ 'unilless} 'umlless! 'unillessJ 

O.J75 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

llow rale inlo bldg. 
OR 

Leave blank to celculale 

a,.. 
jUml 



INTERMEDIATE CALCULATIONS SHEET 

4-METHYL-2-PENTANONE (4 TO 8 FT) MAXIMUM 

Stratum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

~ Lr 0aA 0.e 0 c . s,. k; k,9 k. x,,, .. k CR a building 

(sec) (cm) (cm3/cm3
) (cm3/cm3) (cm3/cm3

) (cm3/cm3
) (cm2

) (cm2
) (cm2

) (cm) (µg/kg) (cm3/s) 

9.46E+08 214 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 1.50E+02 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection 
below area below ave. soil ave. soil ave.soil ave. soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length, 

Ae 11 Zcrack l!.Hv,TS Hrs H'm µTS 0•llA o•fle o•flc o""r Ld LP 
(cm2

) (unitless) (cml (cal/mo!) (atm-m3/mol) (unitlessl (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cml (cml 

1.88E+09 9.35E-06 30 9,862 5.70E-05 2.45E-03 1.75E-04 1.21E-02 O.OOE+OO O.OOE+OO 1.21E-02 214 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor effective foundation Indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peele! attenuation bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

!<,, Csource rcrack OsoH 
ocrack. 

~rack exp(Pe1) a Cbuilding ~term ljlterm ~D depletion 

(cm3/g) (µg/m3
) (cml (cm3/s) (cm2/s) (cm2

) (unitless) (unitless! (µg/ma) (unitlessl (seer' (secl (YES/NOl 

1.81E-02 7.20E+03 0.10 3.90E+03 1.21E-02 1.76E+04 2.91E+79 NA NA 2.83E+01 7.65E-09 2.13E+09 NO 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<a> Cbuilding Cbuilding Cbuilding URF RIC 

(unitless! (µg/m3) (11g/m3) (i1g/m3
) (µg/m3r' (mg/m3

) 

1.96E-05 NA 1.41E-01 1.41E-01 NA 3.0E+OO 

END 

1of1 



SL-ADV 

Version 3. 1; 02/04 

Reset to 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler "X' In "YES" box) 

YES 

OR 
CALCULATE INCREMENT AL RISKS FROM ACTUAL SOIL CONCENTRATION (en1er ·x· In ·vEs· bo"- and Initial soil cone. below) 

YES 

ENTER ENTER 
lnilial 

Chem lea I soil 
CASNo. cone., 

(numbers only, c. 
no dashes! (µg/kg) Chemical 

67641 4.60E+02 Ace lone 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Depth below Tolels must add up lo value of L, (cell G2B) 

below grade grade to ballom Thickness Thickness 
Average lobonom Depth below ol contamination, Thickness olsoil of soil 

soil ol enclosed grade lo lop (enter value ol o ofso11 slralum B, slralumC, 
temperature, space noor, of conlamlnalion, If value Is unknown) stralumA. (Enler value or O} (Enler value or 0) 

T, L, L. L.. hA ho he 
("C) (cm) (cm) lcml lcml (cm) (cm) 

10 I 30 I 244 I 366 244 I 0 I 0 

ENTER ENTCR ENTER ENTER ENTER ENTER ENTER 
Slralum A Stratum A StralumA Stratum A SlralumA StralumB SlralumB 

scs soil dry smltotal soil water-lined soil organic scs soil dry 

soi_l .. ~~o bulk denslly, porosily, porosity, carbon lraction, soil lype bulk density, 
Pt,A n• 0 A I A Pb. 

lookup Soil 
(g/cm'J (cm3/cm3

) 

LoollupSoil 
(g/cm'J ~unillessi 'unffless~ 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soll-bldg. space space Enclosed Floor-wall Indoor 
noor pressure floor floor space seam crack air exchange 

lhk:kness, differential, longlh, width, helghl, widlh, rale, 

l.:mck AP Le w. H, w EA 

lcmi (g/cm-s') (<ml 1cm1 'cmJ (cm! (11hl 

10 40 36576 51206 366 0.1 

ENTER EflTER ENTER ENTER ENTER ENTER 
Averaging Averaging Targel Target hazard 

lime for time for Exposure Exposure risk lor quolient for 
carcinogens, noncarclnogens, duralion, frequency, carcinoger.s, noncarclnogcns, 

Ale ATNC ED EF TR THO 

!~rs! '~sl '~rs~ (da~s/~ 'unitless! 1unilloss} 

70 30 30 350 1.0E-06 

Used lo calculate risk-based 
soil coocenlralion. 

1of1 

ACETONE (4 TO 8 FT) MAXIMUM 

ENTER ENTER 
Soil 

slmlum A User-defined 
scs slralum A 

soil type soil vapor 
(used lo eslimale OR permeability, 

eoil vapor k., 
oermeabllrlv)· (cm') 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTCR 
Slralum 8 Slralum a Slralum B StralumC Stratum C SlralumC Slralum C SlralumC 
soll lolaJ sol! waler-filled soil organic scs soil dry soillolal soil waler-filled soil organic 
porosity, porosity, carbon fracllon, _ soll lype bulk denslly, porosl1y, porosily, carbon fraclion, 

n" o." 1~· p,,c nc 0 c '~c 
(cm31cm3

) 

Lookup Sall 
(g/cm') (cm31cm3

) 'unltlessj iunillessj 1unilless1 ~unitless! 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

flow rate Into bldg. 
OR 

leave blank to ca1culale 
a,., 

(Um! 



INTERMEDIATE CALCULATIONS SHEET 

ACETONE (4 TO B FT) MAXIMUM 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

1 Lr o/ 0 8 • a.c s,. k, k,g kv ~rack CR Obuilding 

!sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2
) (cm2

) (cm2
) (cm) (µg/kg) (cm3/s) 

9.46E+OB 214 0.321 0.321. 0.321 0.003 9.92E-OB 0.998 9.91E-OB 175,564 4.60E+02 1.90E+OB 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization al constant al constant at viscosity al elfective effective effective effective Diffusion Convection 
below area below ave. soil ave. soil ave.soil ave. soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coelficienl, length, length, 

Aa '1 Zcreck t.Hv,TS Hrs H'rs µTS Dell A DelfB 0 ertc Dol!T Ld L,, 
(cm2

) !unitless) !cm) (cal/mol) (atm-m3/mol) (unitless) !9/cm-s) (cm2is) (cm2/s) (cm2/s) (cm2/s) !cm) !cm) 

1.B8E+09 9.35E-06 30 7,559 1.97E-05 8.47E-04 1.75E-04 2.01E-02 O.OOE+OO 0.00E+OO 2.01E-02 214 30 

Exponent of Infinite 
Average Crack equivalent source lnlinile Exposure 

Soil-water Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Areaol Peele I attenuation bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coefficient, cone .. source source depletion, source 

K" Csource rcrack Osoi1 0 crack 
Ac1ack exp(Pe1

) a Cbulldlng (}term IV term 'o deplelion 

(cm3/g) (µg/m3) {cm) (cm3/s) (cm2/s) (cm'} {unitless) {unitless) (µg/m3) {unilless) (seer' {sec) {YES/NO) 

1.15E-03 1.15E+04 0.10 3.90E+03 2.01E-02 1.76E+04 1.13E+48 NA NA 4.62E+01 6.BOE-09 4.01E+09 NO 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Relerence 
coelficient, cone., cone., cone., factor, cone., 

<a> Cbuilding Cbullding CbuHding URF RIC 

{unitless) (µg/m3) (µg/m3) (µg/rn3) (µgtrn3r' (mg/rn3) 

2.00E-05 NA 2.30E-01 2.30E-01 NA 3.5E-01 

END 

1of1 



SL-ADV 
Version 3.1; 02/04 

Reset to 

I M~RE I 

I M~AE I 

c:::::ill:J 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enter ·x· in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler ·x· in ·vEs· box and lnJtlal soil cone. below) 

YES 

ENTER ENTER 
lnilial 

Chemic.al sod 
CASNo. cone .. 

(numbers only, c. 
no dashes~ (11gli<g) Chemical 

7U32 1.00E+OO Benzene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Depth below Totals must add up lo value ol L, (cell G28) 

below grade grade lo bollom Thickness Thickness 
Average lobollom Depth below ol conlamlnallon, Thickness ol soil ol soil 

soil or enclosed gtade lo lop (enler value of O of soil stralum B. slralUm C, 
temperature, space floor, of conlaminallon. ii value is unknown) stratum A, (Enter value or 0) (Enler value or 0) 

T, L, L, L. h. he he 

(°C) (cm) (cm) (cm) Cc ml (cm) (cml 

10 I JO I 244 I J66 244 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlratumA SlralumA Stratum A Slralum A SlratumA Stratum B Slralum B 

SGS soil dry soillolal son waler-lllled soil organic SGS soil dry 
soil type burk. density, porosily, porosily, carbon lracUon, ..... soi_l1~ bulk density, 

p,,• n' a.• lrJ/' p,,' 
Lookup Soll Look14>Soll 

(glcm') 'unilless~ (cm3/cm3} (unltless! (glcm'} 

s 1.66 O.J75 0.054 0.002 s f 66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soll-bldg. space space Enclosed Floor-wall Indoor 
floor pressure noor floor space seam crack air exchange 

lhickness, differential, lengrh, width, height, wldlh, rate, 
!.,,,~, 6P Le We He w ER 

(cm) (glcm·s') 'cm} (cm) 'cml 'cm} (1/h! 

10 40 J6576 51206 J66 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Targol Target hazard 

lime for llmefor Exposure Exposure risk for quolienl lor 
carcinogens, noncarclnogens, duralion, frequency, carcinogens, noncarcinogens, 

ATc ATNC ED EF TR THO 

'~'·! h:sl !!'.!•! {da~sl~! ~unilless) tunilless) 

70 JO 30 350 1.0E·Q1; 

Used lo calcuiate risk-based 
soil concenlralion. 

1ol1 

BENZENE (4 TO 8 FT) MAXIMUM 

ENTER ENTER 
Soll 

stratum A User-def med 
SGS slralumA 

i;oll lype son vapor 
(used to eslimate 'DR permeabili1y, 

sell vapor k,. 

oermeabilllv) (cm") 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stralum B SlralumB SlratumB Stratum C Slrelum C Stratum C Slralum C Slrelumc 
soillolal soil waler-tilled soil organic SGS soil dry soil lolal soll water-filled soil organic 
porosity, porosily, carbon lraclion, so1l lype bulk denslly, porosily, porosily, carbon lracUon, 

ne a.e '~e p,,c nc o.c '~c 
lookup Soil 

iunllless} (cm'lcm'J 'unillessl 1g;:cm:J 'unlllessl (cm3fcm3) ~unltless! 

O.J75 0.054 0.002 s 1.66 O.J75 0.054 0.002 

ENTER 
Average vapor 

now rale lnlo bldg. 
OR 

Leave blank lo calculale 

a .. 
(Um) 



INTERMEDIATE CALCULATIONS SHEET 

BENZENE (4 TO 8 FT) MAXIMUM 

Stratum A Stratum B StratumC Stratum A Slratum A Stratum A Stratum A Floor-
Source- soil ·soil soil effeclive soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid inlrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saluration, permeability, permeability, permeability, perimeter, used, rate, 

' Lr a/ a.a ac . s,. k, k,g k. Xcrack CR Ooonding 

isec) 1cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2
) (cm2

) (cm'} !cm) (µg/kg) (cm3/s) 

9.46E+08 214 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 1.00E+OO 1.90E+08 

Area of Stratum Stratum SI rat um Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-tolal depth vaporization at constant at constanl al viscosity at effective effective effective effective Diffusion Convection 
below area below ave. soil ave. soil ave.soil ave. soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length, 

Aa l1 Zcmk liHv.TS Hrs H'rs IJrs D""A D""s D""c D""r Ld lp 

(cm2
) !unilless) !cm) !cal/mol) (atm-m3/mol) !unilless) !glcm-s) (cin2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm) 

1.88E+09 9.35E-06 30 8,122 2.68E-03 1.15E-01 1.75E-04 1.42E-02 O.OOE+OO O.OOE+OO 1.42E-02 214 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack llowrale diffusion Area of Peel el attenuation bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., source source deplelion, source 

Kd Csource rcrack Osoi1 
ocreck 

Ac rack exp(Pe1
) a Cbuik:ling (ltenm ljltenm to depletion 

(cm3/g) (µg/m3) !cm) (cm'ts) (cm2/s) (cm2
) iunitless) iunilless) (µg/m3) !unitless) (seer' !sec) !YES/NO) 

1.18E--01 6.68E+02 0.10 3.90E+03 1.42E-02 1.76E+04 5.40E+67 NA NA 3.31E+01 1.25E-07 1.52E+08 YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<a> cbuildinq Cbullding Cbu~ding URF RIC 

!unilless) (µg/m3) (µg/m3) (µg/m3) (µg/m3r' (mg/m3) 

NA 2.11E-03 NA 2.11E-03 7.BE-06 3.0E-02 

END 

1of1 



SL-ADV 

Version 3. 1; 02/04 

Reset to 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" In "YES" bo<) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCEN rRAl ION (enler •x· in ·vES" box end iniUal soil cone. beklw) 

YES 

ENTER ENTER 
lniliel 

Chemical soll 
CAS No. cone .. 

(numbers only, c" 
no dashesJ (11glkg) Chemical 

74839 1.00E.+00 Methyl bromide 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Dep1hbelow Tolals must add up to value of Lr (cell G28) 

below grade grade to bollom Thickness Thickness 
Average lobollom Depth below of contamination, Thickness of soil ol soil 

soil of enclosed grade lo top (enler value or 0 of soll slralum B, slretum C, 
lcmperalure, space noor, of conlamination, ii value is unknown) stratum A. (Enter value or O} (Enler value or O} 

ls L, L, 4. h. ho he 
('G) (cm} (cml (cml (cml !cml Cc ml 

10 I 30 I 244 I 366 244 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlralumA Stratum A S!ratum A SlralumA StralumA StratumB Slralum B 

SGS soil dry soi1101a1 soil waler-filled soil organic scs soil dry 
soil lype bulk densily, porosity, porosily, carbon lracllon, soil lype bulk density, 

"". n• a: ·~· p.° 
lookup Soil 

(glcm') (cm3/cm3
) 

Lookup Soll 
(g/cm') 1unilless1 iunillessi 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soll-bldg. space space Enclosed Floor-wall Indoor 
floor pressure lloor no or space seam crack aif exchange 

1hlckness, d!Heren!lal, length, wld1h, heigh!, width, rate, 

4~· AP Lo w. Ho w ER 

jcml (glcm-s') jcml 'cmi ~cm~ 'cm! j11h! 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Target hazard 

l1melor llmelor Exposure Exposure risk lor quolicnl for 
carcinogens, noncarclnogens, duralion, lrequency, carcinogens, noncercinogens, 

Ale ATNC ED EF TR THQ 

1~·1 I~"! i~rsJ ida~s/~r! {unillcss~ {unllless} 

70 30 30 350 1.0E·06 

Used lo calculale risk-based 
soil concenlralion. 

1ol1 

BROMOMETHANE (4 TO 8 FT) MAXIMUM 

ENTER ENTER 
Soil 

slralum A User-defined 
SGS stratum A 

soil lype sotl vapor 
(used lo eslimale OR permeabilny, 

soll vapor k. 
oermeabiHM- {cm7

) 

s t I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlralumB Slralum B S1ratum B Stralum C SlratumC SlmlumC Slralum C SlralumC 
sml lolal soil waler-filled sol! organic scs soil dry soil total soil waler-filled soil organic 
poroslly, porosny, carbon lraclion, - .~il~yp_i: bufk densily, porosi1y, porosity, carbon freclion. 

n' o.• . foe a Dbc nc 8 c l~c 

(cm'lcm') 
lookup Soil 

(g/cm') (cm3/cm3> 'unilless} {unllless} ~unmess! 1unitlessJ 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

now rale Info bldg. 
OR 

Leave blank to calculale 

a .. , 
jUml 



INTERMEDIATE CALCULATIONS SHEET 

BROMOMETHANE (4 TO 8 FT) MAXIMUM 

Stralum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

Lr 0aA e.a e.c s,. k; k,g kv Xe rack CR Obuilding 

{sec! !Cm! (cm3/cm3
) (cm3/cm3

) (cm3/cm3
) (cm3/cm3

) (cm2
) (cm2

) (cm2
) !cm) (119/kg) (cm3/s) 

9.46E+08 214 0.321 0.321 0.321 I 0.003 9.92E-08 0.998 9.91E-08 175,564 1.00E+OO · 1.90E+08 

Area of Stratum Stratum Stratum ·Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at conslant al viscosity at effective effective eff eclive effective Diflusion Convection 
below area below ave. soil ave.soil ave.soil ave.soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, tempera lure, temperature, coefficient, coefficient, coefficient, coellicient, length, length, 

As T) Zcrack t:.Hv.TS Hrs H'rs µTS D""A D""a D""c D""r Lo Lp 
(cm2

) !unilless) {cm) {cal/mo!) (atm-m3/mol) {unitless) {9/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) {cm) {cm) 

1.88E+09 9.35E-06 30 5,651 3.76E-03 1.62E-01 1.75E-04 1.18E·02 O.OOE+OO 0.00E+OO 1.18E-02 214 30 

Exponent ol Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor effective loundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peel et attenuation bldg. Finite Finite source time for 

coellicient, cone., radius, Into bldg., coefficient, crack, number, coelflcient, cone., source source 'depletion, source 

Kd Csource rcrack Oson 
DCT8Ck. 

Ac rack exp(Pe1
) Cl cbulldlng pterm IV term ~D depletion 

(cm3/g) (11g/m3
) !cm) (cm3/s) (cm2/s) (cm2

) {unitless) {unitless! (µglm3
) iunitless! (seer' !sec! {YES/NO! 

2.10E-02 1.91E+03 0.10 3.90E+03 1.18E-02 1.76E+04 7.49E+81 NA NA 2.75E+01 2.95E-07 5.37E+07 YES 

Finite 
source Mass "Finite Final 
indoor limit source finite Unit 

allenualion bldg. bldg. source bldg. risk Relerence 
coelliclenl, cone., cone., cone., factor, cone., 

<a> Cbu~ding Cbu~ding Cbu~ding URF RIC 

!unitless! (µglm3
) (µg/m 3

) (µg/m 3
) (µgtm'r' (mg/m3

) 

NA 2.11E-03 NA 2.11E-03 NA 5.0E-03 

END 

1of1 



SL-ADV 
Version 3.1: 02/04 

Reset to 

I M~RE I 

I M~RE I 

DBLl 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (entor "X" In "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter ·x· 1n "YES" box and inltial son cone. below) 

YES 

ENTER ENTER 
Initial 

Chemical son 
CASNo. cone., 

(numbers onry, c. 
no dashes! (µglkg) ChemK:al 

75150 1.40E+01 Carbon disulfide 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Dep1hbelow Tolals musl add up lo\ralue of L, (cell G28) 

below grade grade to bollom Thickness Thickness 
Average lo bottom Deplhbelow ol conlamlnauon, Thickness or soil ol soil 

soll of enclosed grade to lop (enter value ol 0 of son stratum B, slralum C, 
temperature. space lloor, ol contammation, If value is unknown) stratum A, (Enler value or 0) (Enler value or O) 

Ts L, L, L,, h. ho he 
("C) fem I lcml lcm\ fem) lcml (cm\ 

10 I 30 I 244 I 366 244 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlralumA SlralumA StralumA Stratum A Slratum A Slralum B SlralumB 

scs soil dry soil total soil waler-filled sol! organic scs soil dry 
soil lype bulk density, porosity, porosity, carbon tracllon, soll lype bulk densily, 

p,,• n' o: 1~· p,," 
lookup SOii 

(glcm') (cm3/cm~) 
Lookup Soll 

(glcm') tunillessl iunillessl 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

spaco Soll-bldg. space space Enclosed Floor-well Indoor 
noor pressure floor floor space &eam crack air exchange 

lhickness, dlfferenlial, length, widlh, he1ghl, widlh, rate, 

L~.,. AP Lo w, ••• w EA 

(cm! . (glcm-s') (cm) 1cm~ 'cml (cm! 111h1 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Targel hazard 
lime for lime for Exposure Exposure risk lor quollenl lor 

carcinogens, noncarcinogens, duration, frequency, ca_rcinogeM, noncarcinogens, 

Ale ATNC ED EF TA THO 

!~rs! !!!•! '~rsJ !da~s~r! !Unilless} iunilless} 

70 30 30 350 1.0E-06 

Used to calculate risk-based 
soil concentration. 

1ol1 

CARBON DISULFIDE (4 TO 8 FT) MAXIMUM 

ENTER ENTER 
Soll 

slralum A User-dellned 
scs slratumA 

soil lype soil vapor 
(used lo esllmale OR permeability, 

soil vapor le., 
oermeabilllvl. (cm2

) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum B Stratum B SlratumB StralumC Slratum C SlralumC Stratum C StrelumC 
solllolal soil weler-lilled soil organic scs soll dry soil lolal soll water-filled soil organic 
porosl1y, porosity, carbon lraclion. soil type bulk density, poroslly, pOJosily, carbon lracUon, 

n• 9 B I B p,,c nc 0 c (~c 

(cm3/cm3
) 

Lookup Soil 
(glcm') (cm'lcm') 'unilless! iunlllessl 1unlllessi 'umtlessl 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

now rate Into bldg. 
OR 

leave blank lo calculale 
a,.. 
'Lim} 



INTERMEDIATE CALCULATIONS SHEET 

CARBON DISULFIDE (4 TO 8 FT) MAXIMUM 

Stratum A Stratum B SlratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soll soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

t Lr 0/ o.s a.c s,. k, k,g kv Xcrack CR Obullding 

sec cm (cm3/cm3
) (cm3/cm3

) (cm3/cm3
) (cm'tcm3

) (cm2
) (cm2

) (cm2
) cm (µg/kg) (cm3/s) 

9.46E+06 214 0.321 0.321 0.321 0.003 9.92E-06 0.996 9.91E-06 175,564 1.40E+01 1.90E+06 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization al constant at constant at viscosity at elfeclive elfeclive elfeclive effective Diffusion Convection 
below area below ave. soil ave. soil ave. soil ave.soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, lemperalure, coefficient, coefficient, coefficient, coefficient, length, length, 

Ae 'l Zcrack t.Hv.TS Hrs H'rs J.lrs 0•llA o""s o""c o""r Ld Lp 

(cm2
) (unllless) (cm) !cal/mol) (atm-m3/mol) !unitless) !!llcm-s) (cm%) (cm2/s) (cm2/s) (cm2/s) icm) !cm) 

1.66E+09 9.35E-06 30 6,662 1.66E-02 7.16E-01 1.75E-04 1.66E·02 O.OOE+OO 0.00E+OO 1.66E·02 214 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor elfective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peel et attenuation bldg. Fini le Finite source time for 

coefficient, cone., radius, Into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcrGCk Osoil 0 cr111:k 
Ac rack exp(Pe1

) a cbuikhng pterm 'V term to depletion 

(cm3/g) (µg/m3
) !cm) (cm3/s) (cm2/s) (cm2

) !Unitless) !unitless) (µg/mJ) (unilless) (seer' (sec) !YES/NO) 

9.14E·02 3.62E+04 0.10 3.90E+03 1.66E-02 1.76E+04 2.05E+57 NA NA 3.69E+01 6.03E-07 3.70E+07 YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

allenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<U> Cbullding Coon ding cbu~ding URF RIC 

!unitless) (11g/m') (µg/m3
) (µg/m3

) (µg/m3r' (mg/m3
) 

NA 2.96E-02 NA 2.96E-02 NA 7.0E-01 

END 
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SL·ADV 

Version 3.1; 02/04 

Reset to 

I M~RE I 

I Mc:E I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler "X" In "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler "X" in "YES" box and ln~lal soil cone. below) 

YES 

ENTER ENTER 
lnitlal 

Chemical soil 
CASNo. cone., 

(numbers only, CR 
no dashes~ fi1g/kg) Chemlcal 

100414 B.OOEtOO Ethylbenzene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Deplh below Totals musl add up to value of L1 (cell G28) 

below grade grade lo bottom Thickness Thickness 
Average lo bottom Deplh below of contamination, Thickness of soil of soil 

soil of enclosed grade to lop (enter value of 0 ol soll slralumB, stralumC, 
lemperalure, space noor, ol conlaminalion, ii value ts unknown} slralumA, {Enter value or O) (Enler value or 0) 

r, L, L, L, h, h. he 
("C) (cm) (cm) (cml (cm) (cm) (cm) 

10 I 30 I 244 I 366 244 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlratumA SlralumA Slratum A SlralumA Slra1umA Slralum B SlralumB 

scs soil dry soll lolal soil waler-filled sol! organic scs soil dry 
soil lype bulk density, porosily, porosity, carbon lraclion, soll lype bulk density, 

Pb' n• e.' 1~· Pb" 
lookup Soil lookup Soil 

(g/cm') (g/cm3
) !unllless} (cm3/cm1 1unllless1 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soil-bldg. space space Enclosed Floor-wall Indoor 
lloor pressure floor noor space seam crack air exchange 

lhickness. differential, lenglh, widlh, heigh!, widlh, rale, 

lcrec• AP Le w, He ER 

'cml (gtcm-s') !cm) 'cm! !cm) 'cm! pth) 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Targel Targel hazard 

limelor time for ExPoSUre Exposure risk lor quoUenl for 
carcinogens, noncarclnogens, duralton, frequency, carcinogens, noncarcinogens, 

Ale AT.., ED EF TR THO 

,~,6~ !~·! i~rs! lda~~! iunillessi iuniltess! 

70 30 30 350 1.0E-06 

Used to calculale risk-based 
soil concenlralion. 

1or1 

ETHYLBENZENE (4 TO B FT) MAXIMUM 

ENTER ENTER 
Soll 

stralumA User-dellned 
scs slralum A 

soil lype soil vapor 
(used lo eslimale OR permeabilny, 

soll vapor k,, 
penneability) · (cm') 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlralumB Slralum B Slralum B SlralumC Slratum C Slratum C Stralum C Stralumc 
soillolal sell waler-filled soil organic scs soil dry soll lolel soil water-lilled son organic 
poroslly, porosity, carbon fracllon. ~~'~.~---- bulk densily, porosily, pomslly, carbon lraclion, 

n• •." '~e Pbc n" 0 G 1~" 

(cm
3
/cmj 

LooltupSoH 
(gt cm') (cm3/cm3

) ~uni11essl 1unllless~ ~unltlessl ~unlllessi 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vaPor 

now rate into bldg. 
OR 

Leave blank lo calculale 

o'°' 
'umi 



INTERMEDIATE CALCULATIONS SHEET 

ETHYLBENZENE (4 TO 8 FT) MAXIMUM 

Slralum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-lilied air-filled total fluid inlrinsic relative air effective vapor seam concentration ventilation 
duration, separalion, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

Lr 0aA 0aB 0 c • s,. k; k,g k. Xcrack CR Qbuilding 

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2
) (cm2

) (cm2
) (cm) (µg/kg) (cm3/s) 

9.46E+08 214 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 8.00E+OO 1.90E+08 

Area of Stratum Stratum SI rat um Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection 
below area below ave. soil ave.soil ave. soil ave.soil diffusion diffusion diltusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length, 

As '1 Zorack 6Hv.TS Hrs H'rs µTS o•\ o•"s o•"c DellT Ld Lo 
(cm2

) (unitless) (cm) (cal/moll (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm) 

1.88E+09 9.35E-06 30 10,155 3.17E-03 1.36E·01 1.75E-04 1.21E·02 O.OOE+OO O.OOE+OO 1.21E-02 214 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor effective foundalion indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peel et attenuation bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coetticient, cone., source source depletion, sourc_e 

~ Csource rcrack Q&oil 0 crack 
Acrack exp(Pe1

) a Cbuilding !}term ljlterm lo depletion 

(cm3/g) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2
) (unitless) (unitless) (~1g/m3) (unitless) (seer' (sec! (YES/NO! 

7.26E·01 1.39E+03 0.10 3.90E+03 1.21E·02 1.76E+04 2.97E+79 NA NA 2.83E+01 2.77E-08 5.88E+OB YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<a> Cbuilding CbuHdlng Cbuilding URF RIC 

(unitless) (µgtm') (µglm') (µg/m3) (µgtm'r' (mg/m3) 

NA 1.69E·02 NA 1.69E-02 NA 1.0E+OO 

END 

1of1 



SL-ADV 

Version 3.1; 02/04 

Resel lo 

I M~E I 

I ~RE I 

~ 

I 

Dl\TI\ ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler ·x· in "YES" box and initial soil cone. below) 

YES 

ENTER ENTER 
lnhlal 

Chemical BOIJ 
CASNo. cone., 

(numbers onty, CR 
no dashesJ (µgll<g) Chemical 

100425 1.00E+OO Styrene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Depth below Tolals musl add up lo value of L, (cen G2B) 

below grade grade lo bollom Thickness Thickness 
Average 1obo11om Depth below ol conlamlnalion, Thickness ol soil ol soil 

soil or enclosed grade 10 loP (enler value ol O of sell slratum B, stratumC, 
temperature, space floor, ol conlamlneUon, ii value is unknown) stratum A, (Enler value or O) (Enler value or 0) 

Ts L, L, 4 h, h, he 
(oC) lcml lcml tcml lcml lcml (cm) 

10 I 30 I 244 I 366 2•4 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlralumA SlralumA SlralumA Slralum A Stralum A Slralum B Slralum B 

SGS soil dry soll lolal soil waler-filled soil organic SGS soil dry 

.. soil typ~ bulk denslly, porosity, porosity, carbon lraclion, ~o~l_l~e bulk densily, 

p,,• n' a.' '~' Pt." 
lookup Sol 

(glcm'J 
looki..,Soil 

(glcm3
) ~unlllessi (cm3/cm3

) (unl11ess! 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soil-bldg. space space Enclosed Floor-wan Indoor 
lloor pressure Roor floor space seam crack air exchange 

thickness, difforenlial, lenglh, width, height, wkUh, rele, 

I._. llP Le w, He ER 

'cml (g/cm-s') ~cm! (cm! (cm! ~cm) (11h! 

10 40 36576 51206 366 O.t 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Targel Targel hazard 
11metor lime for Exposure Exposure risk lor quoUent lor 

carcinogens, nonc<uclnogons, duration, lrequency, carcinogens, noncarclnogens, 

Ale AT.., ED EF TA THO 

l~rs! !~! !~··l ~da~s/~rl 'unllless} {unilless! 

70 30 30 350 t.OE-06 

Used lo calculale risk-based 
soil concenlratlon. 

1 of1 

STYRENE (4 TO 8 FT) MAXIMUM 

ENTER ENTER 
SO ii 

slralum A User-defined 
SGS slrelumA 

soil type soil vapor 
(used lo estimate OR permeability, 

soil vapor k,, 
oermeabl1Rv) (cm") 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slrelum B SlrelumB Slralum B Slralum C SlralumC ·s1ra1umC Slralum C Slralum C 

soiltolel soil water-lilled soll organic scs Soll dry solltotal soH water-filled soil organic 
porosity, porosfly, carbon traction, ..... ~~i~ ~ype bulk density, porosity, porosity, carbon lracUon, 

n" 0. 

·~· 
Pt.c nc S.c '~c 

(cm3/cm3
) 

l.ook"'Soll 
(g/cmJ 1cm:1/cm3

) iUnilless} tunitless} junilless} iunlllessl 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

now rate inlo bldg. 
OR 

Leave blank lo calculate 
a_. 

1um} 



INTERMEDIATE CALCULATIONS SHEET 

STYRENE (4 TO 8 FT) MAXIMUM 

Stratum A Stratum B StratumC Slratum A Stratum A Stratum A Stratum A Floor-
Source· soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid inlrinsic relative air eflective vapor seam concentration venlilation 
duration, separation, porosily, porosily, porosity, saturalion, permeabilily, permeability, permeability, perimeler, used, rate, 

'C Lr 0A • OB . e.C s,. k, k,g kv Xe reek CA abllflding 

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2
) (cm2

) (cm2
) (cm) (µg/kg) (cm3ts) 

9.46E+08 214 0.321 0.321 0.321 0.003 9.92E·08 0.998 9.91E-08 175,564 1.00E+OO 1.90E+08 

Area of Slratum Stratum Stratum Total 
enclosed Crack· Crack Enlhalpy of Henry's law Henry's law Vapor A B c overall 

space to·lotal depth vaporization at constanl at conslant at viscosily at eff ectlve effective effeclive effeclive Diffusion Convection 
below area below ave.soil ave.soil ave.soil ave. soil diffusion diffusion diffusion diffusion palh palh 
grade, ratio, grade, lemperature, temperalure, temperalure, temperature, coefficienl, coefficlenl, coefficient, coefficient, length, length, 

As 'l z. .... liHv,TS Hrs H'rs µTS o•",.. o•"a o""c o•\ Ld Lo 
(cm2

) (unitless) (cm) (cal/mol) (atm·m3/mol) (unitless) (gicm·s) (cm2/s) (cm2/s) (cm2/s) (cm'ls) (cm) (cm) 

1.8BE+09 9.35E·06 30 10,450 1.0BE·03 4.64E-02 1.75E·04 1.15E·02 O.OOE+OO O.OOE+OO 1.15E·02 214 30 

Exponenl of lnfinile 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor eff eclive foundation indoor source Time for duration> 
partition vapor Crack flowrale diffusion Area of Pee let allenuation bldg. Finite Finile source time for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcrack Osoil 
De rack Ac reek exp(Pe1

) a cbuilding ~term ljllerm 'Co depletion 

(cm3/g) (~tg/m3) cm (cm3/s) (cm2/s) (cm2
) unitless unltless (µg/m3) unitless (secr1 

sec YES/NO 

1.55E+OO 2.91E+01 0.10 3.90E+03 1.15E·02 1.76E+04 B.91E+83 NA NA 2.69E+01 4.39E·09 3.52E+09 NO 

Finile 
source Mass Flnlle Final 
indoor limit source flnile Unit 

allenualion bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<a> cbuifding Cbuilding Cbuilding URF RIC 

(unitless) (µg/m3
) (~tg/m3) (µg/m3

) (µg1m'r 1 (mg/m3
) 

1.96E-05 NA 5.72E·04 5.72E·04 NA 1.0E+OO 

END 

1of1 



SL-ADV 
Version 3.1; 02/04 

Resel lo 

I M~RE I 

I M~RE I 

C]BLJ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enter 'X" In 'YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler •x• tn wYES'" box: and inllial aoll cone. below) 

ENTER 

Chemical 
CASNo. 

(numbers only, 
no dashes) 

127184 

ENTER 

Average 
soil 

lemperature, 

Ts 

("CJ 

10 

ENTER 
Slralum A 

scs 
son type 

loolupSOil 

s 

ENTER 
Enclosed 

space 

floor 
lhlckness, 

4,M, 

1cm1 

10 

ENTER 
Averaging 
lime for 

carcinogens, 

ATc 

l~rsJ 

70 

I 

YES 

ENTER 
lnHial 
soil 

cone., 
CR 

(µg/kg) 

7.60E+02 

ENTER 
Oeplh 

below grade 
lo bottom 

or enclosed • 
space lloor, 

L, 

tern) 

30 

ENTER 
SlratumA 

soil dry 
bulk density, 

Pb. 

(g/cm'J 

1.66 

ENTER 

Soil-bldg. 
pressure 

dilferenlial, 
6P 

(g/cm-s2
) 

40 

ENTER 
Averaging 

limelor 
noncarcinogens. 

AT.., 

'~sl 

30 

ENTER 

Depth bek>w 
grade lo top 

ol conlemlnallon, 
I., 

lcml 

I 244 I 

ENTliR 
SlralumA 
soil Iola! 
porosity, 

n• 

{unllless} 

0.375 

ENTER 
Enclosed 

space 
floor 

lenglh, 
L, 

!cm~ 

36576 

ENTER 

Exposure 
duralion, 

ED 

!~rs} 

30 

Chemical 

Tetrachloroethylene 

ENTER ENTER ENTER ENTER 
Depth below Tolals must add up lo value ol L1 (cell G28) 

grade 10 bollom Thickness Thickness 
of conlaminalion, Thickness of soil olsoll 
(enter value of o of soil stralum B, stralumC, 

If value Is unknown) slralum A, (Enler value or O) (Enler value or O) 

L, h. he he 
lcml fem) fem) lcm) 

366 244 I 0 I 0 

ENTER ENTER ENTER ENTER 
Slralum A SlralumA StralumB SlrerumB 

soil water-lilied soil organic scs soil dry 
porosity, carbon lrecOon, soil type bulk densily, 

6. '~· D.° 
(cm~/cm3) 

Lookup Soil 
(g/cm'J iuniUessl 

0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER 
Enclosed 

space Enclosed Floer-wall Indoor 
floor space seam crack air exchange 

width. heigh!, widlh, rate, 

We Hs w ER 

(cm) 1cml !cm) !1/h) 

51206 366 0.1 

ENTER ENTER ENTER 
Targel Target hazard 

E~osure risk for quoltenl lor 
lrequency, carcinoger.s, noncarclnogens, 

EF TR THO 

'da~s/~r! 'unitlessi lunttlessJ 

350 1.0E-06 

Used lo calculale risk-based 
soil concentrallon. 

1ol1 

TETRACHLOROETHENE (4 TO 8 FT) MAXIMUM 

ENTER ENTliR 
Soil 

slralumA User-defined 
scs stratum A 

son type soil vapor 
(used 10 estimate OR permeabili1y, 

soil vapor k. 
permeability} (cm') 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum B SUalum B StretumB SlrelumC StretumC StrelumC Stratum C SlralumC 
soil lolal soH water-Idled soil organic scs soil dry soil lolal so~ waler.filled soil organic 
poroslly, porosny, carbon frecllon, B?ll typ_e bulk densily, porosity, porosily, carbon fraction, 

n' 6. '~' Pbc nc 6 c l~c 

(cm3/cm3
) 

lookup Soll 
{g/cm

3! {cm
3
/cm

3! iunillessl lunlllessl 1unlllessJ iunlt1essl 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

llow rale into bldg. 
OR 

Leave blank lo calculate 
a.,., 
!Vm) 



INTERMEDIATE CALCULATIONS SHEET 

TETRACHLOROETHENE (4 TO B FT) MAXIMUM 

Stratum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation. porosity, porosity, porosity, saturation. permeability, permeability, permeability, perimeter, used, rate, 

t Lr o/ a.a 0 c • s,. k, k,g kv Xe rack CR Obuilding 

(sec) (cm) (cm3/cm3
) (cm3/cm3

) (cm3/cm3
) (cm3/cm3

) (cm2> (cm2
) (cm2

) (cm) (µg/kg) (cm3/s) 

9.46E+08 214 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 7.60E+02 1.90E+OB 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection 
below area below ave. soil ave.soil ave.soil ave. soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature,. coelficient, coefficient, coeflicient, coefficient, length, length, 

Ae '1 Zo•ock t.Hv,TS Hrs H'rs µTS D""• D""e D""c D""r Ld Lo 
(cm2

) unitless cm cal/mol (atm-m3/mol) unitless lcm-s (cm2is) (cm2/s) (cm2/s) (cm2/s) cm cm 

1.BBE+09 9.35E-D6 30 9,553 7.B1E-03 3.36E-01 1.75E-04 1.16E-02 O.OOE+OO O.OOE+OO 1.16E-02 214 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peel et attenuation bldg. Finite Finite source time for 

coefficient. cone., radius, Into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcrack Osoil 0crack 
A.crack exp(Pe1

) Ct Cbulldlng !} term 1flerm to depletion 

(cm3/g) (µglm3
) (cm) (cm3/s) (cm2/s) (cm') (unilless) (unltless) (µg/mJ) (unitless) (seer' (sec) (YES/NO) 

3.10E-01 6.27E+05 0.10 3.9DE+03 1.16E-02 1.76E+04 6.09E+B2 NA NA 2.72E+01 1.26E-07 1.24E+OB YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<Ct> Cbuilding Cbuilding Cbullding URF RIC 

(unitless) (~1g/m3) (µg/mJ) (µg/mJ) (µgtm3r' (mg/m3
) 

NA 1.60E+OO NA 1.60E+OO 5.9E-06 6.0E-01 

END 

1of1 



SL-ADV 

Version 3.1; 02/04 

Reset to 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" In "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler "X" in "YES" box and Initial soil cone. below) 

YES 

ENTER ENTER 
lnilial 

Chemical soil 
CASNo. cone., 

(numbors onty, Cn 
no dashesJ (µglkg) Chemical 

108883 t.JOE+Ot Toluene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Deplh below Totals must add up lo value at L1 (cell G2B) 

below grade grade to bollom lhlckness Thickness 
Average lobonom Oeplh below ol conlamtnalion, Thickness ol soil of soil 

soil ol enclosed grade lo lop (enler value ol O ol soil slralum B, slratumC, 
temperalure, space floor, of conlamlnallon, If value is unknown) s1rarum A, (Enler valuo or O) (Enter value or O) 

Ts L, L, L, h, "• he 
('C) (cm) (cm) (cm) (cm) fcml icm) 

10 I JO I 244 I 366 244 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum A StralumA StralumA Slrelum A SlrelumA Sltatum B Slrolum B 

SGS SOii dry soil lolal soil waler-filled soil organic SGS soil dry 
soll lype bulk densily, porosily, poroslly, carbon fraclion, soil lypa_. bulk density, 

p,,' n• ... '~A p,,• 
lool!;upSoll lookup Soll 

(glcm') 'unltless~ (cm3/cm3
) 'un~less} (glcm3

) 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soil-bldg. space space Enclosed Fk>or-warr Indoor 

noor pressure noor floor space seam crack air exchange 
thickness, dlllerenllal, lenglh, wldlh, heigh!, widlh, rale, 

L.,.. AP Le w. He w ER 

(cm! (g/cm-s2) (cm! (cml ~cml (cm! l1ih! 

tO 40 38578 51206 366 0.t 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Targel hazard 
timelor lime for Exposure Exposure risk for quotient lor 

carcinogens, noncarclnogens, durallon, frequency, carcinogens, noncarclnogens, 

Ale ATNC ED EF TR THO 

'~sJ (l'.!•l ~~rsJ (da~s/lr) 1unillessj lUnilless~ 

70 30 30 350 t.OE-06 

Used lo calculate risk-based 
soil concentralion. 

1ol1 

TOLUENE (4 TO 8 FT) MAXIMUM 

ENTER ENTER 
Soil 

slralum A User-delined 
SGS stratum A 

soil lype soil vapor 
(used lo eslimele OR permeabnily, 

soil vapor k. 
penneabllity) (cm2

) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum B Stratum B Slretum B Slralum C S!ratumC SlrelumC SUalumC Slratumc 
soil total soll waler-fined soil organic SGS soil dry soillolal son water-lined soll organic 
porosily, porostty, carbon fraction, S?:i~ I~~···· bulk denslly, poroslly, poroslly, carbon lraclion, .. o.• '~· p,,< nc 8.c '~c 

Lookup Soil 

~unilless} (cm'icm') 'uni!less~ (glcm') ~unilless! (cm'lcm~) ~unlllessJ 

0.375 0.054 0.002 s t.66 0.375 0.054 0.002 

ENTER 
Average vapor 

now rate inlo bk:fg. 
OR 

Leavo blank lo calculale 

a~, 

(Um) 



INTERMEDIATE CALCULATIONS SHEET 

TOLUENE (4 TO B FT) MAXIMUM 

Stratum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-lilied air-lilied air-filled total fluid intrinsic relative air effective vapor seam concentration ventilallon 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

1 Lr e/ OaB e.c s,. k; k,g kv Xe rack CR Obuilding 

!sec! !cm) (cm3/cm3
) (cm3/cm3

) (cm3/cm3
) (cm3/cm3

) (cm2
) (cm2

) (cm2
) !cm! (µg/kg) (cm3/s) 

9.46E+08 214 0.321 0.321 0.321 I 0.003 9.92E-08 0.998 9.91E-08 175,564 1.30E+01 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection 
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coellicient, coefficient, coefficient, coefficient, length, length, 

As 11 Zcrack 6Hv.TS Hrs H'rs µTS 0•llA De" a oe"c o•\ Ld Lo 
(cm2

) !unilless) !cm! ical/motl (atm-m3/mol) !unilless) !glcm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) icm) !cm) 

1.88E+09 9.35E-06 30 9,154 2.92E-03 1.26E-01 1.75E-04 1.41E-02 O.OOE+OO O.OOE+OO 1.41E-02 214 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcrack Osoit 
ocrack 

Ac.rack exp(Pe1
) a CbuDding I} term wterm 1o depletion 

(cm3/g) (11glm') !cm) (cm3is) (cm2/s) (cm2
) (unilless) !unitless) (µg/m3

) !unitless) (seer' !sec) !YES/NO) 

3.64E-01 3.88E+03 0.10 3.90E+03 t.41E-02 1.76E+04 3.25E+68 NA NA 3.27E+01 5.53E-08 3.40E+08 YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

atlenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<a> Cbuildlng cbuirding Cbuitdlng URF RIG 

iunitless! (11g/m3
) (11g/m3

) (11g/m3
) (µglm'r' (mg/m3

) 

NA 2.74E-02 NA 2.74E-02 NA 4.0E-01 

END 

1of1 



SL-ADV 
Version 3.1: D2/04 

Reset to 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler 'X" In "YES" bo•) 

YES . ~' -----
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler "X' In 'YES" box and lnnlel soil cone. below) 

YES 

ENTER ENTER 
Initial 

Chemical soil 
GAS No. cone., 

(numbers only, CR 
no dashesi (µ~/kg) Chemical 

79016 7.70E+02 Trichloroe1hylene 

ENTER ENTEi! ENTEi! ENTER ENTER ENTER ENTER 
Deplh Deplh below Tolals musl add up lo value al L, (cell G2B) 

below grade grade lo bollom Thickness Thickness 
Average lobollom Oeplh below or conlamlnallon, Thickness or soil ol soil 

soil ol enclosocl grade lo lop (enter value ol O of soil stratum B, slralumC, 
lemperalure, space floor, ol conlamlnallon, II value is unknown) slratum A, (Enter value or 0) (Enter value or O} 

Ts L, i.. L, h, he he 
(°C) (cm) (cm) (cm) (cm) (cm) Cc ml 

10 I 30 I 244 I 366 244 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlralumA Stratum A StralumA StralumA SltatumA SlratumB Slratum B 

SGS soil dry solllolal soll waler-filled soil organic scs son dry 
son type bulk density, porosity, porosily, carbon rracllon, son lype bulk density, 

p,' n' o: I A Po" 
lookup Sail lookup Soil 

(glcm') iunillessJ (cm3/cm3
) 1unitlessJ (g/cm') 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soil-bldg. space space EncJosed Floor-wall Indoor 
floor pressure floor noor space seam crack air exchange 

lhlckness, dlfferential, leng1h, wldU1, heigh!, wldlh, rale, 

1-(:n.el\ AP Le w. He w ER 

{cml (gicm-s') !cm) 'cml (cml !cm! !''hi 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Tergel Targa! hazard 
lime for tlmeror EKposure Exposure risk lor quollenl for 

carcinogens, noncarcinogens, duralion, lrequency, carcinogens, noncarcinogens, 

Ale AT.., ED EF TR THO 

l~rs~ !:f:SJ (xrs1 ~da~slf! ~unilless! {unillcssJ 

70 30 30 350 l.OE-06 

Used lo calculale risk-based 

soil concenlralion. 

1of1 

TRICHLOROETHENE (4 TO 8 FT) MAXIMUM 

ENTER ENTER 
Soll 

slralurn A User-dellned 
SGS slratumA 

soil lype soil vapor 
(usod lo osllmale OR penneablhty, 

soil vapor k, 
DermeabllilV) (cm2

) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum B Slralum B Slralum B SltalumC StralumC SlralumC SlralumC SlralumC 
soil lolel soil water-filled soil organic scs soil dry soil tolal soil waler-lilled soll organic 
porosily, porosily, carbon fraclion, soil lype bulk densily, porosily, porosity, carbon fraction, 

n" .... l~e Poe nc e.c '~c 
Lookup Sal 

~unillessJ (cm3/cm3
) 1unillessi (g/cm') ~unlllessJ (cm31cm3! iunitlessJ 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

flow rate Into bklg. 
OR 

leave blank lo calculate 

Ou•U 

1uml 



INTERMEDIATE CALCULATIONS SHEET 

TRICHLOROETHENE (4 TO 8 FT) MAXIMUM 

Stratum A Slralum B StralumC SlratumA Stratum A Stratum A Stratum A Floor· 
Source- soil soil soil effective soil soll soil wall Initial soil Bldg. 

Exposure building air-lilied air-lilied air-lilied total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

l Lr a.A a.a a.c s,. k, k,g kv Xcrack CR Qbuilding 

!sec) !cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2
) (cm2

) (cm2
) !cm) (µg/kg) (cm3ts) 

9.46E+08 214 0.321 0.321 0.321 0.003 9.92E·08 0.998 9.91E-08 175,564 7.70E+02 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constanl at viscosity al ellective elleclive efleclive ellective Dillusion Conveclion 
below area below ave. soil ave. soil ave. soil ave.soil dilfusion diffusion dillusion dillusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefllcient, coefficient, coefficienl, length, length, 

Aa '1 Zcrock 6Hv,TS Hrs H'rs µTS 0•llA DeflB oe"c D"\ Ld Lo 
(cm2

) iunitless) !cm) !cal/mol) (atm-m3/mol) iunitless) !9/cm-s) (cm2ts) (cm2/s) (cm2/s) (cm2/s) icm) !cm) 

1.88E+09 9.35E-06 30 8,557 4.7BE-03 2.06E·01 1.75E-04 1.28E-02 O.OOE+OO O.OOE+OO 1.26E-02 214 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor elf eclive foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peele! altenuation bldg. Finite Finite source lime for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcrack Osoit 
ocrack 

Acrack exp(Pe1
) CI Cbuilding (}term \jlterm to depletion 

(cm3/g) (µg/m3) !cm! (cm3/s) (cm2/s) (cm2
) !unltless! iunitless) (µg/m3) !unilless! (seer' !sec) !YES/NO) 

3.32E·01 3.92E+05 0.10 3.90E+03 1.28E·02 1.76E+04 2.81E+75 NA NA 2.98E+01 8.55E-08 2.00E+08 YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient. cone., cone., cone., I actor, cone., 

<CI> Cbuilding Gbuilding Cbuildlng URF RIC 

iunitless! (µglm3
) h1g/m3) (µg/m3) (µg/m3)" 1 (mg/m3

) 

NA 1.63E+OO NA 1.63E+OO 1.1E·04 4.0E-02 

END 

1of1 



SL-ADV 
Version 3. 1, 02/04 

Reset to 

I M~E I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK·BASED SOIL CONCENTRATION (enler "X" In "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler "X" In "YES" box and in~ial soil cone. below) 

YES 

ENTER ENTER 
Initial 

Chemical son 
CASNo. cone., 

(numbers only, c. 
no dashesl (Ilg/kg) Chemical 

106423 5.40E+01 p-X~lene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Oeplhbelow Tolals musl add up lo value ol L, (cell G28) 

below grade grade lo bottom Thickness Thickness 
Average lo bottom Oeplh below ol contamination, Thickness olsoil of soll 

soll of enclosed grade lo top (enler value or 0 ol son slralum B, slralumC, 
lemperalure. space floor, of conlaminelion, If value Is unknown} stralum A, (Enter value or O} (Enler value or 0) 

Ts L, L, L• h. he he 
('C) (cm) fem\ (cm) (cm) Ccml (cm\ 

10 I 30 I 244 I 366 244 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Sffalum A Stratum A Stratum A Stratum A Stratum A Stratum B Slralum B 

SGS soil dry soillolal soil waler-filled soil organic scs soil dry 
soil type bulk density, poroslly, porosily. carbon lracilon, ~ii type bulk densily, 

P.' n' 0 • '~· p,,• 
Lookup Soil Lookup Soil 

(g/cm') 'unilless! (cm3/cm3) ~unitless~ (g/cm') 

s 1.66 0.375 0.054 0,002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enciosed Enclosed Enclosed 

space Soil·bldg. space space Enclosed Floor-wall Indoor 

floor pressure floor floor spa co seam crack air exchange 
lhickness, difterenUal, length, wid1h, helghl, widlh, rale, 

le*~ 6P Le We H, w ER 

1cml (glcm-s') (cm) 1cm~ ~cm) 'cml Pih! 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Targel T argel hazard 
timelor hmefor Exposure E11:posure risk for quolicnt lor 

carcinogens, noncarcinogens, duralion, frequency, carcinoger.s, noncarcinogens, 

Ale AT re ED EF TR THO 

!X'"l 1~si !!'.!?! ~do~s/~r! 'unl11ess~ 'unillcss} 

70 30 30 350 1.0E·06 

Used lo calculale risk-based 
soil concenlralion. 

1or1 

XYLENE (4 TO 8 FT) MAXIMUM 

ENTER ENTER 

Soil 
slratumA User-defined 

scs stratum A 
soil type son vapor 

(used lo esllmale OR permeabitlly, 

soil vapor k,, 

oermeabllltvl (cm') 

s I I 

ENTER ENTER ENTER ENTER ENTER 'ENTER ENTER ENTER 
SlralumB Stralum9 StrelumB StrelumC Stralum C s1ra1umc Slretum C Slmlum c 
soil Iola! soil waler-lllled soll organic scs soil dry soll lolal soil waler-lined son organic 
porosily, porosily, carbon lrachon, .... ~ill~e ... bulk density, porosity, poroslly, carbon lraction, 

n• e.• '~· p,,c nc 0 c l~c 
Look.up Soil 

iunllless) (cm3/cm3
) iunitless} (!l'cm') 'unilless} (crn3/cm'i 'unllless! 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

now rate Into bklg. 
OR 

Leave blank lo celculale 

a."'. 
~m! 



INTERMEDIATE CALCULATIONS SHEET 

XYLENE (4 TO 8 FT) MAXIMUM 

Stratum A Slralum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concenlration ventilation 
duration, separation, porosity, porosity, porosity, saturation. permeability, permeability, permeability, perimeler, used, rate, 

t Lr e/ 0.e o.c s,. k, k,g k, X.•ack CA Qbulldlng 

sec cm (cm3/cm3
) (cm3/cm3

) (cm3/cm3 (cm3/cm3
) (cm2

) (cm2
) (cm2 

cm (µ /kg) (cm3/s) 

9.46E+08 214 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 5.40E+01 1.90E+08 

Area of Stralum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law . Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at eflective effective effective eflective Diffusion Convection 
below area below ave. soil ave. soil ave. soil ave. soil dillusion dillusion dlflusion diffusion path path 
grade, ratio, grade, temperature, temperature, tempera lure, temperature, coefficient, coefficient, coefficient, coefficient, length, length, 

Ae 'l Zc,eck t.H •. rs Hrs H'rs µTS D""A D""e D""c o•\ Ld Lp 

(cm2
) !unilless) !cm! (cal/moll (atm-m3/mol) !unilless) (9/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) !cm) icm) 

1.88E+09 9.35E-06 30 10,248 3.06E-03 1.32E-01 1.75E-04 1.24E-02 O.OOE+OO O.OOE+OO 1.24E-02 214 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-waler Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peele! auenuation bldg. Finile Finite source lime for 

coefficient, cone., radius, into bldg., coefflcienl, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcrack Osoil 
ocrack 

Acrack exp(Pe1
) u Cbul~lng P term 'V lerm to depletion 

(cm3/g) (~1g/m3) (cm) (cm3/s) (cm2/s) (cm2
) (unltless) (unitless) (µglm') (unitless) (seer' !sec) !YES/NO) 

7.78E-01 8.50E+03 0.10 3.90E+03 1.24E-02 1.76E+04 3.23E+77 NA NA 2.90E+01 2.57E-00 6.49E+08 YES 

Fini le 
source Mass Finite Final 
Indoor limit source finile Unit 

atlenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor. cone., 

<u> Cbuilding Coolldlng Cbuilding URF RIC 

!unitless) (µg/mJ) (µg/m3
) (µg/m3

) (~1gtm'r' (mg/m3
) 

NA 1.14E-01 NA 1.14E-01 NA 1.0E-01 

END 

1of1 



SL-ADV 
Version 3.1; 02/04 

Reset to 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-OASED SOIL CONCENTRATION (enler "X' In 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (anler "X' in "YES" box and mlllal soil cone. below) 

YES 

ENTER ENTER 
1nnia1 

Chemical soil 
GAS No. cone., 

(numbers only, c. 
no dashes! (~g/kg) Chemical 

71556 1.00E+OO 1, 1,1-Trichloroethane 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Oeplh Oeplh below Totals must Rdd up to value ol L1 (cell G28) 

below grade grade lo bollom ·Thickness Thickness 
Average lobol1om Deplh below of conlaminallon, Thtckness ofsoll or soil 

soil of enclosed grade lo lop (enler value ol 0 or son slralumB, slrelum C. 
lemperalure, space Poor, of conlaminallon, ii value Is unknown) stralum A, (Enler value or O) {Enler value or 0) 

Ts L, L, lb h, ho he 
('C) lcml (cml lcml lcml lcml lcml 

10 I 30 I 366 I 456 366 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum A Stratum A S!ralum A StrelumA suatumA Stralum B SlralumB 

scs soil dry soillolal soil waler-Idled soil organic scs 90il dry 
soil type bulk density, poroslly, poroslly, carbon lracllon, soil lypo bulk dens1ly, 

p,,' n' 6 A I A p,8 
Lookup Soil 

(glcm') {cm3/cm3
) 

lookup Soil 

(glcm') ~untlless} {unftless} 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosod Enclosed Enclosed 

space Soil-bldg. space space Enclosed Floor-wall Indoor 
Poor pressure lloor floor space seam crack air exchange 

lhickness, dlllerenllal, length, widlh, height, wldlh, rate. 

L..."' &P lo Wo Ho ER 

{cm! (glcm-•') 'cm} 'cm~ {cm! {cm! !llh! 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averegmg Averaging Targe1 Targel hazard 
limelor lime for Exposure Exposure risk lor quollenl lor 

carcinogens, noncarclnogens, duralion, lroquency, carcinoger.s, noncarcinogens, 

A Tc ATNG EO EF TR THQ 

()!•! 1~1 '~rs} (daxsixr! {uniltess~ iunilless~ 

70 30 30 350 1.0E-06 

Used lo celculale risk-based 
soil concenlration. 

1of1 

1, 1, 1-TRICHLOROETHANE (8 TO 12 FT) MAXIMUM 

ENTER ENTER 
Soil 

slralumA User-defined 
scs slralum A 

soil lype sod vapar 
(used lo estimate OR permeabRny, 

soil vapor It, 
pcrmcablli1vl (cm') 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum 8 Slralum B Slratum B SlratumC SlralumC SlralumC Slralum C Slralum C 
soil Iola! sell waler-lilled soil organtc scs soil dry soll lolal soil waler-filled soil organic 
poros1ty, porosity, carbon lraclion, soll lype bulk dens1ly, porosily, porosity, carbon fraction, 

n" o.• 1~· p,,c nc o.c '~c 
(cm'lcm'} 

lookup Soll 

(!l'cm') (cm3/cm3
) 1unlllcss} 1unlllessi (unlller.sJ 'unlllessi 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

flow rale lnlo bldg. 
OR 

Leave blank lo calculate 

a ... , 
{Vm! 



INTERMEDIATE CALCULATIONS SHEET 

1,1,1-TRICHLOROETHANE (8 TO 12 FT) MAXIMUM 

Stratum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeler, used, rate, 

t Lr 0A • a.a a.c s,. k; k,g kv Xcrack CR Qbuilding 

(sec) {cm) (cm3/cm3
) (cm'tcm3

) (cm3/cm3
) (cm3/cm3

) (cm2
) (cm2

) (cm2
) {cm) (µglkg) (cm3/s) 

9.46E+08 336 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 1.00E+OO 1.90E+OB 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-lotal depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection 
below area below ave.soil ave.soil ave.soil ave .. soil diffusion diffusion dillusion diflusion path path 
grade. ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length, 

As Tl Zcrack liHv.rs Hrs H'rs µy5 0•llA D""e oe"c D""r Ld Lo 
(cm2

) (unitless) {cm) {cal/mol) (atm-m3/mol) {unitless) {9/cm-s) (cm21s) (cm2ts) (cm2/s) (cm2/s) {cm) (cm) 

1.88E+09 9.35E-06 30 7,885 8.48E-03 3.65E-01 1.75E-04 1.26E-02 O.OOE+OO O.OOE+OO 1.26E·02 336 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor effective foundation Indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peel et attenuation bldg. Finite Finite source time for 

coefficient, cone., radius, Into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcrack O,oi1 0crack 
Ac rack exp(Pe1

) Cl Cbuilding pterm 'I' term ~D depletion 

(cm3
/ ) (11gim'} cm (cm'ts) (cm' ls) (cm2

) unitless unitless (µ m') unitless (seer' sec YES/NO 

2.20E-01 1.13E+03 0.10 3.90E+03 1.26E-02 1.76E+04 2.61E+76 NA NA 1.91E+01 7.60E-08 6.78E+07 YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient. cone., cone., cone., factor, cone .. 

<Cl> Cbuilding Cbuilding Cbuilding URF RIC 

{unitless) (µgim'} (µg/ma) (µg/m3
) (f1gtm3r' (mg/m3

) 

NA 1.56E-03 NA 1.56E-03 NA 2.2E+OO 

END 

1of1 



SL·ADV 
Version 3. 1; 02/04 

Reset to 

I M~RE I 

I M~RE I 

D!iLl 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enlor "X" In 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler 'X' in 'YES' box and in~lai soil cone. bolow) 

YES 

ENTER ENTER 
lnlhal 

Chemical soil 
CASNo. cone., 

(numbers only, c. 
no dashes! ~Jgll<g) Chemical 

75343 1.10E+Of 1, 1 ·Dichloroethane 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Deplh bolow Tolals must add up lo value ol L, (cell G2B) 

below grade grade to bollom Thickness lhickncss 
Average lobollom Oeplh below or contamlnallon, Thickness of soil of soil 

soil of enclosed grado lo lop (enler value ol 0 of sod slralum B, slralum C, 
temperelure. space lloor. of conlamlnallon, If value is unknown} slralum A, (Enler value or O) (Enler value or 0) 

Ts L, L, t.. h, h. he 
("C) (cm) (cm) lcml (cml (cml lcml 

10 I 30 I 366 I 456 366 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlralumA SlralumA Slratum A Stratum A Slratum A Slralum B Slralum B 

SGS soil dry sotltolal soil waler·llned soil organic scs soil dry 
soill~e bulk densily, poros1ly, porosity, carbon lracOol'l, soil lype bulk denslly, 

p,,' n• e ' I' p,,' 
Loo~up Solt 

(g/cm') (cm3/cm3
) 

Lookup Soil 
(g/cm) junlliess! 1unilless~ 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space so;l·bklg. space space Enclosed Floor-wall Indoor 
floor pressure !Joor noor space seam crack air exchange 

thickness, ditrerenlial, lcnglh, wi<.llh, heigh!, widlh, rale, 

!..."" dP L, w. H, ER 

!cm) (g/cm-s') jcml [cml 'cm} 1cml j11h! 

10 40 36570 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Targa! Targel hazard 
limelor limclor Exposure Exposure risk !or quottenl for 

cercinogens, noncarclnogens, duralion, frequency, carcinogens, noncarcinogens, 

Ale AT.., ED EF TR THO 

l!'.!5l [~! !El jda~s/lrl 1uni!Jessi [unillessJ 

70 JO 30 350 1.0E·06 

Used to calculale risk-based 
sol! concenlralion. 

1of1 

1,1·DICHLOROETHANE (8TO12 FT) MAXIMUM 

ENTER ENTER 
Soll 

slralum A User-defined 
scs &lratum A 

soil lype soil vapor 
(used lo esllmale on permeabilily, 

soil vapor k,, 

oermeablldvl' (cm2
) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
StralumB Slralum B Slralum B Slratum C SlralumC Slralum C Slralum C Slralum C 
soil lolal soil water-filled soil organic SGS soil dry soll total son waler-filled soil organic 
porosily, porosity, carbon traction, soll lype bulk density, pomsily, porosity, carbon lrecllon. 

n" 9 • '~' p,," nc e.c l~c 

(cm3/cm:i) 
lookup Soil 

(g/cm') (cm'/cm'J 'unilless~ 'unillessJ iunlllessl ~unitless} 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

!low rate lnlo bldg. 
OR 

Leave blank lo calculalc 

QS(llf 

1umi 



INTERMEDIATE CALCULATIONS SHEET 

1,1-DICHLOROETHANE (8 TO 12 FT) MAXIMUM 

Stratum A Stralum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

't Lr 0. . 8,8 o,c s,. k, k,g kv Xe reek CA Obulldlng 

!sec) !cm) (cm3/cm3
) (cm3/cm3

) (cm3/cm3
) (cm3tcm3

) (cm2
) (cm2

) (cm2
) \Cm) (µg/kg) (cm3/s) 

9.46E+08 336 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 1.10E+01 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-lot al depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection 
below area below ave. son ave. soil ave.soil ave. soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length, 

As 'l Zcrack t.Hv.TS Hrs H'rs µTS o""• o'"a o""c o""r Ld Lp 

(cm2
) unitless cm cal/mo! (atm-m3/mol) unltless /cm-s (cm2is) (cm2/s) (cm2/s) (cm2/s) cm cm 

1.88E+09 9.35E-06 30 7,450 2.BBE-03 1.24E-01 1.75E-04 1.20E-02 O.OOE+OO O.OOE+OO 1.20E-02 336 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-waler Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peele! atlenualion bldg. Finite Finite source time for 

coefficient. cone., radius, into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcrech; Osoil 
ocrack 

A.reek exp(Pe1
) ex cbuildlng p term w term •o depletion 

(cm3/g) (µg/m3
) (cm) (cm3/s) (cm2/s) (cm2

) (unitless) (unitless) (~1g/m3) (unitless) (seer' !sec) (YES/NO) 

6.32E-02 1.14E+04 0.10 3.90E+03 1.20E-02 1.76E+04 2.14E+BO NA NA 1-B2E+01 6.63E-OB 7.42E+07 YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

atlenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone .. cone., factor, cone., 

<CX> Cbullding Cbuilding Cbuilding URF RfC 

(unitless) (µg/mJ) (11g/m3
) (µg/m,) (µg/m3r' (mg/m3

) 

NA 1.71E-02 NA 1.71E-02 NA 5.0E-01 

END 

1of1 



SL-ADV 
Version 3.1: 02/04 

Reset to 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler "X" In "YES" Im) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" In "YES• box and inltlal soll cone. below) 

ENTER 

Chem lea I 
GAS No. 

(numbers only, 
no dashos) 

156605 

ENTER 

Average 
soll 

temperature, 

Ts 

("C) 

10 

ENTER 
Stratum A· 

SGS 
soil lyp~. 

lookup Sorl 

s 

ENTER 
Enclosed 

space 
noor 

lhickness, 

lcrmc~ 

(cmi 

10 

ENTER 
Averaging 

lime for 
carcinogens, 

AT0 

I~} 

70 

I 

YES 

ENTER 
Initial 
soil 

cone., 
c. 

()lg/kg) 

l.50E+04 

ENTER 
Depth 

below grade 
tobollom 

of enclosed 
space Door, 

L, 

(cm) . 
30 

ENTER 
Stralum A 

soil dry 
bulk density, 

p,,' 

(g/cm') 

1.66 

ENTER 

Soll-bldg. 
pressure 

dlHerenllal, 
l\P 

(g/cm-s') 

40 

ENTER 
Averaging 
lime for 

noncarcinogens, 
AT.., 

'~sl 

30 

ENTER 

Dep1h bolow 
grade lo top 

of conlamlnation, 

L, 

(cm) 

I 366 I 

ENTER 
Slralum A 
soillolal 
porosl1y, 

n' 

~umlless1 

0.375 

ENTER 
Enclosed 

space 
floor 
len~h, 

Lo 

icm} 

36576 

ENTER 

Exposure 
duration, 

ED 

'~rs} 

30 

Chemical 

trans-1,2-Dichloroethytene 

ENTER ENTER ENTER ENTER 
·Depth below Tolals musl add up lo vnlue ol L1 (cell G28) 

gi-ade lo bollom Thickness Thickness 
of conlaminalion, Thickness of sort of sol! 
(enler value of 0 of soil slralumB, slratum C, 

II value is unknown) stratum A, (Enler value or O) (En1er value or O) 
L, h, he he 

(cm) (cm) (cm) (cm) 

456 366 I 0 I 0 

ENTER ENTER ENTER ENTER 
Stratum A Slretum A Strelum B Slralum a 

sod water-filled soil organtc SGS soil dry 
poroslly, carbon fraction, soil lypo bulk. densily, 

u.• I A p,,• 

(cm3fcm3> 
Lookup Soil 

(g/cm') ~unitlessJ 

0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER 
Enclosed 

space Enclosed Floor-wall Indoor 
floor space seam crack air exchange 

width, height, wldlh, rele, 

w. H, ER 

(cm) 1cm! (cmj (1/hj 

51206 366 0.1 

ENTER ENTER ENTER 
Target Targel hazard 

Exposure risk for quollenl for 
lrequency, carclnoger.s, noncarclnogens, 

EF TR THO 

(d•gk!! 1uniUess! ~uni\ lass} 

350 1.0E-06 

Used lo cefculale risk-based 
so•I concenlrallon. 

1ol1 

DICHLOROETHENE (8 TO 12 FT) MAXIMUM 

ENTER ENTER 
Soil 

stratum A User-defined 
SGS stratum A 

sell type soil vapor 
(used lo eslimate OR permeabllhy, 

soil vapor k. 
permeablllly) (cm2

) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum B SltetumB SlratumB SlratumC StralumC Slratum C Slratum C Slratum C 
soll lolal soil waler-filled soil organic SGS soil dry soil lolel soil waler-filled soll organic 
poroslly, porosity, carbon tracnon, soil l;vpe bulk density, poroslly, poroslly, carbon traction, 

n• o.• roc" flt,c nc 0 c focc 

(cm3/cm3
) 

LIXlkupSoil 
(g/cm') (cm3fcm3

) !unilless! 1unilless! ~umlless! ~uniUess! 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

now rale Into bldg. 
OR 

Leave blank lo calculate 

a .. 
'UmJ 



INTERMEDIATE CALCULATIONS SHEET 

DICHLOROETHENE (8 TO 12 Fn MAXIMUM 

Stratum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 

duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

't Lr 0aA o.s a.c s,. k, k,. k, Xcrack CR Obulldlng 

(sec) (cm) (cm3/cm3
) (cm3/cm3

) (cm3/cm3
) (cm3/cm3

) (cm2
) (cm2

) (cm2
) (cm) (µg/kg) (cm3/s) 

9.46E+OB 336 0.321 0.321 0.321 0.003 9.92E-OB 0.998 9.91E-OB 175,564 1.50E+04 1.90E+OB 

Area of Stratum Stratum Stratum Tolal 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosily at effective elfectlve effective effective Diffusion Convection 

below area below ave.soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path 

grade, ratio, grade, temperature, temperature, temperature, temperature, coelficlenl, coefficient, coefficient, · coefficient, length, lenglh, 

As Tl Zcrack t.Hv.TS Hrs H'rs µTS 0•flA o""e o""c o""r Ld LP 

(cm2
) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (glcm-s) (cm'IS) (cm2/s) (cm2/s) (cm2/s) (cm) (cm) 

1.BBE+09 9.35E-06 30 7,136 4.94E-03 2.13E-01 1.75E-04 1.14E-02 O.OOE+OO O.OOE+OO 1.14E-02 336 30 

Exponent of Infinite 
Average Crack equivalent source lnfinile Exposure 

Soil-water Source vapor effective foundation indoor source Time for duration> 

partition vapor Crack flow rate diffusion Area of Peele! allenuallon bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., source source deplelic:m, source 

K• Csource rcrack Osoil 0crack 
Acmck exp(Pe1

) a cbulldlng (}term 'II term 'to depletion 

(cm3/g) (µglm3) (cm) (cm3/s) (cm2/s) (cm'} (unilless) (unilless) (µglm3) (unilless! (secr1 
(sec) (YES/NO) 

1.05E-01 1.79E+07 0.10 3.90E+03 1.14E-02 1.76E+04 2.03E+B4 NA NA 1.74E+01 7.26E-08 6.47E+07 YES 

Finile 
source Mass Finite Final 
indoor limit source finite Unit 

allenuation bldg. bldg. source bldg. risk Reference 
coefficient. cone., cone., cone., factor, cone., 

<Cl> Cbullding Cbullding Cbuilding URF RIC 

(unitless) (µglmJ) (µg/mJ) (µg/mJ) (µgtm3r' (mglm3
) 

NA 2.34E+01 NA 2.34E+01 NA 7.0E-02 

END 

1of1 



SL·ADV 
Version 3.1; 02/04 

Reset to 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enter 'X' in 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler ·x· in "YES" box end lnilial soil cone. below) 

YES 

ENTER ENTER 
Initial 

Chemical soil 
CASNo. cone., 

(numbers onrv, Cn 
no dashes) (µglkg) Chemical 

78933 4.10E+01 Methyle!hylketone (2-bulanone) 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Deplhbelow Tolals must add up lo value of L1 (cen G28) 

below grade grade lo boltom Thiclmess Thickness 
Average lobollom Oeplh below of contaminolion, Thickness or soil olsoil 

soil of enclosed grade lo lop (enter value of 0 of soil stralum B. slralum C, 
temperature, space floor, ol conlamlnallon, II value Is unknown) slralum A, (Enter value or 0) (Enter value or 0) 

Ts L, L, L,, h, he he 
\C) fcml lcml fem I fcml (cml fem I 

10 I 30 I 366 I 456 366 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlralumA SlralumA Slrelum A Slralum A Stralum A Stratum B SlralumB 

scs SOii dry soil Iola! soil water-filled soil organic SGS soil dry 

--~~1_1_ ~yp~ bulk density, porosily, porosity, carbon fraction, soil type bulk densily, 

r.' n• a.: '~· p,,• 
lookup Soi 

(glcm') (cm3/cm3
) 

Locli.upSoll 
(glcm') ~unillessi ~unl!less~ 

s 1.66 0.375 0.054 0.002 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed EnclOsed Enclosed 

space Soil-bldg. space space Enctosed Floor-wall Indoor 
floor pressure floor floor space seam crack air e)Cchange 

thickness. dillerenllal, length, wtdlh, height, widlh, rale, 

L~"' ~p Le w, He ER 

'cml (!l'cm-s') {cmj 'cm~ {cmj 1cm! {1/hj 

10 •o 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Targel hazard 

lime for lime for Exposure Exposure risk for quollent for 
carcinogens, noncercinogens, duralion, frequency, carcinogens, noncarclnogens, 

A Tc AT,'° ED EF TR THO 

~~rs) !!'.!•! l~s) {d•~l'l iunhless} {unilless} 

70 30 30 350 1.0E-06 

Used to calculate risk-based 
soil concentration. 

1ot1 

2-BUTANONE (8 TO 12 FT) MAXIMUM 

ENTER ENTER 
Soil 

elralum A User-defined 
SGS stratum A 

soll lype soil vapor 
{used lo esllmale OR permeablli1y, 

soil vapor k. 
oermeablliM (cm') 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlralumB Stratum B SlratumB Stratum C Slralum C SlralumC SlratumC Slralumc 
soil lolal soil water-filled soil organic SGS soil dry soil lolel soil waler-lined soi! organic 
porosily, porosily, carbon lracllon, soil lype bulk density, poroslly, poroslly, carbon lraclion, 

n• o.• '~· p,,c nc o.c '~c 
(cm3/cm3

) 

LockupSoH 
(!J'cm') (cm'lcm'J iunillessl iunlllessl ~unilless~ ~unftlessJ 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

flow rate inlo bldg. 
OR 

Leave blank lo calculate 

a,"'. 
~m! 



INTERMEDIATE CALCULATIONS SHEET 

2-BUTANONE (8TO12 FT) MAXIMUM 

SlratumA Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil eflective soil soil soil wall Initial soil Bldg. 

Exposure building air-lilied air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

t Lr e/ e.s e.c s,. k; k,g kv Xe reek CR ObuRding 

(secl (cm) (cm3/cm3
) (cm3/cm3

) (cm"lcm3
) (cm3/cm3

) (cm2
) (cm2

) (cm2
) (cm) (µg/kg) (cm3/s) 

9.46E+08 336 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 4.10E+01 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at effective effective eflective effective Diffusion Convection 
below area below ave. soil ave. soil ave. soil ave.soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficle_nt, length, length, 

As '1 Zcrack llHv,rs Hrs H'rs IJrs 0"11
A o•lls o•llc 0°11

r Ld Lo 
(cm2

) (unit less) (cm) (cal/mol) (atm-m3/mol) (unilless) (g/cm-s) (cm%) (cm2/s) (cm2/s) (cm2/s) (cm) (cm) 

1.8BE+09 9.35E-06 30 8,419 2.63E-05 1.13E-03 1.75E-04 1.31E-02 O.OOE+OO O.OOE+OO 1.31E·02 336 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-waler Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peel et altenuation bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg., coefflcienl, crack, number, coefficient, cone., source source depletion. source 

Kd Csource rcrack Osott 0creck 
Acrack exp(Pe') a Cbulldlng jlterm ljlterm to depletion 

(cm3/g) (µg/m') (cm) (cm3/s) (cm2/s) (cm'} (unitless) (unitless). (µg/m') (unitless) (secr
1 

(sec) (YES/NO) 

4.60E-03 1.24E+03 0.10 3.90E+03 1.31E-02 1.76E+04 5.59E+73 NA NA 1.97E+01 2.11E-09 2.52E+09 NO 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

altenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., I actor, cone., 

<a> Cbuilding cbuilding Cbullding URF RIC 

(unilless) (µg/m3
) (µg/m3

) (µg/m3
) (µglm'r' (mg/m3

) 

1.94E-05 NA 2.40E-02 2.40E-02 NA 5.0E+OO 

END 

1of1 



SL-ADV 
Version 3.1; 02104 

Reset to 

I M~RE I 

I M~RE I 

c:::ffiLJ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enter 'X' In 'YES' bo>) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter ·x· In ·vES" box and lnillal soil cone. below} 

YES 

ENTER ENTER 
lntlial 

Chemical soil 
CASNo. cone., 

(numbers only, c. 
no dashes) (log/kg) Chemical 

108tOI 8.40E+01 Methylisobutylketone (4-methyl-2-pentanone) 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Depth below Totals musl acid up lo value ol L1 (cen G28) 

below grade grade to bonom Thickness Thickness 
Average lobonom Oeplh below ol conlamlnalton, Thickness ol soil ol soil 

soll of enclosed grade lo lop (enler value ol 0 ol soil slralum B. slralum c, 
lemperature, space floor, of conlaminalion, il value is unknown) stratum A, (Enter value or O) (Enler value or 0) 

T, L, L, L,, hA hg he 
(°C) Cerni Ccml Ceml Cerni Cernl lcml 

10 I 30 I 366 I 456 366 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A SlratumA SlralumA Slralum A Slratum A Slralum B Stratum B 

SGS soil dry solllolal soil water-filled soil organic SGS soll dry 
soil type bulk densily, porosily, porosity, carbon lraclion, soll lype bulk densily, 

A n• a: f A p,,• 
lookupSoM 

p, 
Lookup Soil 

(g/em') ~unilless~ (cm3/cm3
) 'unitlessl (g/em') 

s 1.66 0.375 0.05• 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soll-bldg. space space Enclosed Floor-wall Indoor 
floor pressure floor lloor space seam crack air ex.change 

lhickness, dltrerentlal, lenglh, width, heigh!, width, rate, 
t_.,.,. 6P Le w. H9 w ER 

'cmJ (g/em·s') !cm} 1cm~ !em) 'cml !11h) 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Targel hazard 
t1melor lime for Exposure Exposure rJsk for quotient for 

carcinogens, noncarcinogens, duration, frequency, carclnogona, noncarclnogens, 

ATe AT.., ED EF TR THO 

!l'.!•l {~Sl !l'.!•l !da~sl~r) {unitless} 'uni\lessl 

70 30 30 350 t.OE-00 

Used lo calclllale risk-based 
soil concenlration. 

1ol1 

4-METHYL-2-PENTANONE (8 TO 12 FT) MAXIMUM 

ENTER ENTER 
Soll 

stratum A User-derined 
SGS slralum A 

soll l)'pe soil vapor 
(used lo estimate OR permeability, 

soil vapor k,, 

oermeablllM {cm2
) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum B SlralumB S1ra1um B StratumC SlrelumC Slralum C Slratum c StralumC 
soil lolel soil waler-lllled soll organic SGS soil dry soil total soil waler-filled soil organic 
porosity, porosity, carbon lraclion, soil type bulk denslly, porosity, poro&lly, carbon lrac1ion, 

n• e.• 1~· p,,e ne e.e l~c 
Lookup Seil 

iunilless~ (cm3/cm3
) 'unilless1 (!l'em') (unmessi' (cm3/cm3

} 'unit less~ 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

How rale Into bldg. 
OR 

Leave blank lo calculate 
a,.. 
!Um) 



INTERMEDIATE CALCULATIONS SHEET 

4-METHYL·2·PENTANONE (6 TO 12 FT) MAXIMUM 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effeclive vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability. permeability, perimeter, used. rate, 

' Lr 6/ a.a a. c s,. k; k,9 kv Xe rack CA Obuildlng 

(sec/ (cm) (cm3/cm3
) (cm3/cm3

) (cm3/cm3
) (cm3/cm 3

) (cm2
) (cm2

) (cm2
) !cm) (~ig/kg) (cm3/s) 

9.46E+08 336 0.321 0.321 0.321 0.003 9.92E·08 0.998 9.91E-08 175,564 8.40E+01 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's Jaw Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diflusion Convection 
below area below ave.soil ave. soil ave.soil ave. soil diffusion diffusion difluslon diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length, 

As T( Zerac~ llHv.TS Hrs H'rs µTS 0•llA D""o D""c D"'\ Ld LP 
(cm2) !unitless) (cm) (cal/mol) (atm·m3/mol) (unitless) 19/cm-s) (cm%) (cm2/s) (cm2/s) (cm2/s) (cm) (cm) 

1.88E+09 9.35E·06 30 9,862 5.70E-05 2.45E-03 1.75E·04 1.21E-02 0.00E+OO O.OOE+OO 1.21E-02 336 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Peele! attenuation bldg. Finite Finite source time for 

coefficient, cone .. radius, into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcrack Osoil 
ocrack 

Acrack exp(Pe1
) a Cbu11d;n9 !}term 111term 'o depletion 

(cm3/g) (µg/mJ) (cm) (cm3/s) (cm2/s) (cm2
) (unitless) (unitless) (µg/mJ) !unitless) (seer' !sec) (YES/NO) 

1.81E·02 4.03E+03 0.10 3.90E+03 1.21E·02 1.76E+04 2.91E+79 NA NA 1.84E+01 3.10E-09 1.60E+09 NO 

Finite 
source Mass Finite Final 
indoor limit source linite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone .. cone .. factor, cone., 

<a> Cbuilding Cbu~ding Cbuilding URF RIC 

(unit less) (µg/mJ) (~1g/m3) (~1g/m3) (µg/mJr' (mg/m3
) 

1.93E-05 NA 7.76E-02 7.76E-02 NA 3.0E+OO 

END 
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SL-ADV 
Version 3.1; 02/04 

Reset to 

I M~RE I 

I M~RE I 

C]EL] 

I 

DAT A ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTnATION (enler "X" In "YES" bo>) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler ·x~ in "YES" box and iniHal soil cone. below) 

YES 

ENTER ENTER 
lmllal 

Chemical soil 
CAS No. cone., 

(numbers only, c. 
no dashes~ (pg/kg) Chemical 

67641 1.70E+03 Acetone 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Deplh below T olals must add up lo value of L1 (cell G28} 

below grade grade to bottom lhK:kness Thickness 
Average tobollom Deplh below or contam1nallon, Thickness olsoll ol soil 

soll ol enclosed grade lo top (enter value ol O of soil slralum 8, slretlnn C, 
temperalure, space noor, of con1eminalion, 11 value Is unknown) stratum A, (Enter value or O) {Enler value or O) 

Ts L, L, L, h, he he 
\C) fem\ (cm) (cm) (cm) (cml (cm) 

to I 30 I 366 I 456 366 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
S1ralumA Stratum A SlretumA SlralumA Stratum A Stratum B Slratum8 

scs soil dry soillolal soil waler-lilted soil organic scs soil dry 
soil lype bulk densily, porosity, porosily, carbon rractlon, soil type bulk density, 

r: n' e.• JMA "'" Lookup Soil 
(glcm') (cm'lcm'J 

Lookup son 
(glcm') iunilless~ tunitlessl 

t.66 0.375 0.054 0.002 s t.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soil-bldg space space Enclosed Floor-wall Indoor 
floor pressure noor floor space seam creek air exchange 

thickness, dllferenlial, lenglh, width, heigh!, width, rale, 

l- ~p Lo w. Ha ER 

'cm} (g'cm-s') 1cml (cm) ~cm} !<ml !11hl 

to 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Avoraging Target large! hazard 
1lmeror time for Exposure Exposure risk for quotient for 

carclnogeos, noncarcinogens, duralion, frequency, carcinogens, noncarclnogens, 

ATc AT.., ED EF TR THO 

'}'.fS) 1~51 i~rs! {da~sl~r} {unllless! {untllessl 

70 30 30 350 t.OE-06 

Used lo calculale risk-based 
soll concenlrelion. 

1ol1 

ACETONE (8 TO 12 FT) MAXIMUM 

ENTER ENTER 
Soil 

slralum A User-defined 
scs slralum A 

soil type soil vapor 
(used lo eslimale OR permeability, 

soil vapor k. 
permeability)' (cm') 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum B SlralumB Slralum B Slralumc Stratum C Slratum C Stratum C SlralumC 
soil lolal soil waler-filled soil organic scs soil dry soillolal soil waler-filled soil organic 
poroslly, poroshy, carbon lracllon, soll IYP.! bulk density, porosity, porosity, carbon frecllon, 

n" 0. '~· Pbc nc e.c IMC 

(cm3/cm3
) 

Lookup Soil 

(2/cm'J (cm'lcm') luniUessf 'unillessl 'unillessl {unlllessi 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

now rate •nto bldg. 
OR 

Leave blank lo calculate 

a'°' 
(Um) 



INTERMEDIATE CALCULATIONS SHEET 

ACETONE (B TO 12 FT} MAXIMUM 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid Intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

't Lr 9 A • 0,8 9,c s,, k, k,. kv Xc,.ck CR QbuMdlng 

{sec) {cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm') (cm'} (cm'} (cm2
) {cm) (µg/kg) (cm3/s) 

9.46E+08 336 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 1.70E+03 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection 
below area below ave.soil ave.soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature. temperature, coefficient, coefficient, coefficient, coefficient, length, length, 

As Tt Zcrack 6Hv.TS Hrs H'1s llrs D""A D""e D""c DallT Ld LP 
(cm'} {unitless) {cm) {cal/mo!) (atm-m3/mol) {unitless) {g/cm-s) (cm2is) (cm2/s) (cm2/s) (cm2/s) {cm) {cm) 

1.B8E+09 9.35E-06 30 7,559 1.97E-05 8.47E-04 1.75E-04 2.01E-02 O.OOE+OO O.OOE+OO 2.01E-02 336 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack llow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for 

coefficient, cone .. radius, into bldg., coefficient, crack, number, coefficient, cone .. source source depletion, source 

Kd Csourco fcra.ck Osoil 0ctack 
Ac reek, exp( Pe') a cbuilding Pterm wterm 'to depletion 

(cm3/g) (µgim'} {cm) (cm3/s) (cm2/s) (cm2
) {unitless) {unilless) (µgim3) {unltless) (seer' {sec) {YES/NO) 

1.15E-03 4.26E+04 0.10 3.90E+03 2.01E-02 1.76E+04 1.13E+48 NA NA 2.98E+01 2.68E-09 2.99E+09 NO 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coeflicient, cone .. cone., cone., factor, cone., 

<a> Cbuilding Cbund'rng Cbuilding URF RIC 

{unitless) (µg/m3) (µg/m3) (11g/m3
) (µgim\' (mg/m3

) 

1.97E-05 NA 8.40E-01 8.40E-01 NA 3.SE-01 

ENO 

1of1 



SL-ADV 
Version 3.1; 02/04 

Resel to 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" In "YES" box) 

YES 

OR 
CALCULATE INCHEMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION {enler •x• in ~ves· box and initial soil cone. below) 

YES 

ENTER ENTER 
lnillal 

Chemical soil 
CAS No. cone, 

(numbers only, c. 
no dashesi (µglkg) Chemical 

71432 2.40E+01 Benzene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Depth below Tolals musl add up lo valoe of L, (cell G28) 

below grade grade to bollom Thickness Thickness 
Average lobouom Depth below ot conlamlnollon, Thickness of soil of soil 

9011 of enclosed grade lo lop (enler value of o ofsoll slralum B. slralum C, 
lemperalure, space lloor, of conlaminalion, ii value is unknown) slralumA, (Enter value or O) (Enler value or 0) 

Ts L, L, L,. h, he he 
{OC) (cm) (cm) {cm) (cm) (cm\ tern) 

10 I 30 I 366 I 456 366 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Slralum A Slralum A Slratum A Slratum A Slralum B Slralum B 

scs soil dry soll lotal soll waler-lilled soil organic scs soil dry 
soil lypo bulk denslly, porosily, porosily, carbon lraclion, soil lype bulk densily, 

Pb' n' e.' I ' Pb" 
Lookup son Lookup Soll 

(gfcm3
) tuntllessj {cm3/cm3

) tun~ress! (glcm3
) 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Ericlosed Enclosed 

space Soll-bldg. space space Enclosed Floor-wall Indoor 
Ooor pressure lloor ltoor space seem crack air exchange 

thickness, dillcrenllal, lenglh. wldlh, heigh!, wkflh, rate, 

L.,mc1r. 6P Le w. Me ER 

{cm! {gicm-s') 'cm! 1cml {cm! {cm! !11hj 

10 40 36576 5t206 369 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target T argel hazard 
lime for lime for Exposure Exposure risk fot quouenl for 

carcinogens, noncarclnogans, duralion, frequency, carclnogerrs, noncarcinogens, 

Ale Aloe ED EF TR THO 

!l'.!•l {~~ !~rs~ {da~~r) {unnress~ 'unilless) 

70 30 30 350 1.0E-06 

Used to calculate risk-based 
soil concenlrelion. 

1ol1 

BENZENE {8 TO 12 FT) MAXIMUM 

ENTER ENTER 
So~ 

&lralumA User-defined 
scs slmlumA 

soll lype soil vapor 
(used to eslimate OR penneability, 

soil vapor k, 

permeabilltvi (cm') 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlralumB SlrelumB Slralum B Slratumc StratumC Slralum C Slrelum C Stralumc 
soil Iota! soil waler-filled soil organk: scs soll dry eoillolel soil weler-lllled soll organic 
porosily, porosrty, carbon lraclion, soil lype bulk densily, porosity. porosily, carbon fraclion, 

n• e.• ICICB Pbc nc e c '~c 
Lookup Soll 

tunilless} (cm3/cm3) tunmess} {ll'cm'l ~unillessl· (cm31cm3
) ~unHless} 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

now rate lnlo bldg. 
OR 

Leave blank lo calculale 
a,,, 

{Um! 



INTERMEDIATE CALCULATIONS SHEET 

BENZENE (8 TO 12 FT) MAXIMUM 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-lilled air-filled air-filled total fluid intrinsic relative air effective vapor seam conce nt ration ventilation 
duration, separation, porosity, porosily, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

'[ Lr 8aA e.s e.c s,. k, k,g kv Xcraok CR Qbullding 

(sec2 (cm) (cm3/cm3
) (cm3/cm3) (cm3tcm3

) (cm3/cm3
) (cm'} (cm2

) (cm2
) (cm) (µg/kg) (cm3/s) 

9.46E+08 336 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 2.40E+01 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space lo-total depth vaporization al constant at constant at viscosity at effective effective effective effective Diffusion Convection 
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficienl, coefficient, coefficient, length, length, 

As T\ le rack fiHv.TS Hrs H'rs µTS D""A D""s D""c D"\ Ld Lo 
(cm2

) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (glcm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm) 

1.88E+09 9.35E-06 30 B, 122 2.68E-03 1.15E-01 1.75E-04 1.42E-02 O.OOE+OO O.OOE+OO 1.42E-02 33& 30 

Exponent of Infinite 
Average Crack equivalent source lnlinite Exposure 

Soil-water Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate dillusion Area of Peel et attenuation bldg. Finite Finite source time for 

coefficient. cone .. radius, into bldg., coefficient, crack, number, coefficient. cone., source source depletion, source 

Kd Csource rcrack Osoil 0 crack 
Acrack exp( Pe') a Cbullding ~term vterm 'to depletion 

(cm3/g) (µg/m3
) (cm) (cm3ts) (cm2/s) (cm2

) (unitless) (unitless) (µgim'} (unitless) (seer' (sec) (YES/NO) 

1.18E-01 1.60E+04 0.10 3.90E+03 1.42E-02 1.76E+04 5.40E+67 NA NA 2.14E+01 5.07E-OB 1.14E+08 YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<a> Cbullding Cbuilding Cbulldlng URF RIC 

(unitless) (µg/m3
) (µgim3} (µglm') (µgtm'r' (mg/m3

) 

NA 3.74E-02 NA 3.74E-02 7.BE-06 3.0E-02 

END 

1 of 1 



SL·ADV 

Version 3.1; 02/04 

Reset to 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enter 'X' m 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" In 'YES" bolC and initial soil cone. below) 

YES 

ENTER ENTER 
ln~lal 

Chemlcal soil 
GAS No. cone., 

(numbers only. c,, 
no dashes! O•glkg) Chemical 

74839 2.00E+OO Melh~I bromide 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Depth below Totals musl add up lo value of L1 (cell G28) 

bek>w grade grade lo bottom Thickness Thickness 
Average lo bottom Depth below of conlaminallon, Thickness ol soil of soil 

son or enclosed grade to top (enler value ol 0 ol son stratum B. slralum C, 
lemperalure, space floor, ol conlamlnallon, II value Is unknown} slralumA, (Enlet value or O) (Enler value or 0) 

Ts L, L, L• h, ho he 
('C) (cm) (cm) (cm) (cm) (cm) (cm) 

10 I 30 I 366 I 456 366 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum A SlralumA SlratumA Slralum A SlralumA SlmlumB Slratum B 

scs son dry soillolal soil waler-filled soil organic SGS soil dry 
soil lype bulk densily, porosity, porosity, carbon lracliOn, _ ·- ~o!l_ I_~~ bulk dcnsily, 

p,,• n• a: 1~· Pt." 
lookupSoM 

{g/cm~ (cm3/cm3
} 

Lomi.upSoil 
(g/cm') 'unlllessl {uni11essJ 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

space Soil-bldg. space space Enclosed Floor-wall Indoor 
noor pressure floor floor space seam crack air ell:change 

lhicknoss, diflerenllal, lenglh. wldlh, height, wKllh, rale, 

La ... 6P Le w. Ho w ER 

~cml {g/cm-s') (cml {cm} 'cm! {cm) {11h) 

tO 40 36576 51206 366 O.t 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging larger Targel hozard 
llmelor lime for Exposure Exposure risk for quolionl lor 

carcinogens, noncarcinogens, duralion. lrequency, carcinogens, noncercinogens, 

ATc AT.., ED EF TR THQ 

!l"l '~ts) llrs) 'da~sr;i::rJ 1unlllessJ ~unlllessJ 

70 :JO 30 350 1.0E-06 

Used lo calculale risk-based 
sotl COhcenlralion. 

1of1 

BROMOMETHANE (8 TO 12 FT) MAXIMUM 

ENTER ENTER 
Soll 

stralumA User-defined 
scs stratum A 

soil type soil vapor 
(used 10 osllmale OR permeabillly, 

soil vapor ... 
permeabilily) (cm2

) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum B Slralum B SlrelumB SlrelumC SlralumC SlralumC Slralumc Slratum C 
soil Iola! soU waler-filled soil organ;c scs soil dry soil Iola\ son waler-lllled soil organic 
porosity, porosily, carbon freclion. . . -~oil type bulk densily, porosity, porosity, carbon lracllon, 

n' e • '~' Pt.c nc o.C IMC 

(cm3/cm3
) 

laowpSoll 
(9'cm3

) (cm3/cm') 1unillessi 1unt!lessJ !unillessJ 'unitlessi 

0.375 0054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

llow rate lnlo bldg. 
OR 

Leave bfank lo calculate 
a..., 
{Uml 



INTERMEDIATE CALCULATIONS SHEET 

BROMOMETHANE (8 TO 12 FT) MAXIMUM 

Stratum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

t Lr 0 A • !J,B oc . s,. k; k,g kv Xe rack CA Qbulldlng 

(sec) (cm) (cm3/cm3
) (cm3/cm3

) (cm3/cm3
) (cm3/cm3

) (cm2
) (cm2

) (cm2
) (cm) (µg/kg) (cm3/s) 

9.46E+08 336 0.321 0.321 0.321 0.003 9.92E-OB 0.998 9.91E-OB 175,564 2.00E+OO ·1.90E+OB 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at effective eff ectlve effective effective Diffusion Convection 
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diflusion diffusion path path 
grade, ralio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coellicient, coelficient, length, length, 

As Tl Z.rack 6Hv.TS Hrs H'rs µTS Dell A D""s o•flc D""r Ld Lo 

(cm'} (unitless) (cm) (callmol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm) 

1.8BE+09 9.35E-06 30 5,651 3.76E-03 1.62E-01 1.75E-04 1.1BE-02 O.OOE+OO O.OOE+OO 1.18E-02 336 30 

Exponent of lnlinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor effective foundalion indoor source Time for duralion > 
partition vapor Crack llowrate diffusion Area of Peele! allenualion bldg. Finite Finile source lime tor 

coefficient, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcrack Osoil 
ocrack 

Acrack exp(Pe1
) a Cbullding ~ lerm 'V term to depletion 

(cm3/g) (!•g/m') (cm) (cm'ts) (cm2/s) (cm2
) (unilless) (unitless) (µg/m3

) (unitless) (seer' (sec) (YES/NO) 

2.10E-02 3.81E+03 0.10 3.90E+03 1.18E-02 1.76E+04 7.49E+81 NA NA 1.79E+01 1.20E-07 4.03E+07 YES 

Finite 
source Mass Finite Final 
indoor limil source linite Unit 

allenuation bldg. bldg. source bldg. risk Reference 
coelficient, cone., cone., cone., factor, cone., 

<a> Cbuild\ng Cbuilding Cbuilding URF RIC 

(unilless) (µg/m3
) (µg/m3

) (11g/m3
) (µgtm'r' (mg/m3

) 

NA 3.12E-03 NA 3.12E-03 NA 5.0E-03 

END 

1of1 



SL-ADV 

Version 3.1: 02/04 

Reset lo 

I M~RE I 

I M~E I 

O!!Ll 

I 

DATii ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTnATION (enter 'X' In "YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONGENTRA TION (enler 'X' In 'YES' box and lnrtlal soil cone. below) 

YES 

ENTER ENTER 
ln~ial 

Chemical soll 
CAS No. cone., 

(numbers only, Gp 
no dashesJ (11g/kg) Chemical 

75150 1.10E+01 Carbon disulfide 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Oeplh Deplh below Totals must add up lo value ol L, (cell G28) 

below grade grade lo bollom Thickness Thickness 
Average lobollom Depth below of conraminalion, Thickness or soil of soil 

soil ol enclosed grade lo lop (enler value oJ O ol sell slretum B, stratum C, 
temperature, space noor. or contamination. ii value Is unknown) slratumA, (Enter valuo or 0) (Enler value or 0) 

Ts L, L, L, h, he he 
("C) !cm) (cm> !cml (cml !cml fcml 

10 I 30 I 366 I 456 366 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Slralum A Slralum A SlralumA Slralum A Slralum B Stratum B 

SGS soil dry soil lotal son waler-filled soil organic SGS soil dry 
soil type bulk density, porosily, porosily, carbon lractlon, soll type bulk density, 

p,,' n' 0 A 1~· p,' 
Lookup Soll LoollutiSoil 

lg/cm') ~unlllessl (cm3/cm3
) 'un~less~ (glcm') 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

spilce Soll-bldg. space space Enclosed Floor-well Indoor 
noor pressure noor noor space seam crack air exchange 

lhk:kness, dlllerenllal, lenglh, wldlh, heigh!, widlh, rate, 

L,.k, &P Ls w. Ile w ER 

!cm) (g/cm-o') 'cm! 'cml {cml !cm! Pill! 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaglng Tergel Target hazard 
llmelor lime for Exposure Exposure risk lor quotient !or 

carcinogens, noncarcinogens, duration, frequency, carcinoger.s, noncarclnogens, 

ATc AT.., ED EF TR THO 

!~··l !!!•l ~X!S! 'da~s/~r~ {unitle&SI {umtless~ 

70 30 30 350 1.0E-06 

Used lo calculate risk·based 
sell concentration. 

1of1 

CARBON DISULFIDE (8 TO 12 FT) MAXIMUM 

ENTER ENTER 
Soil 

slralumA User-dellned 
scs s1retum A 

soil lype soil vapor 
(used lo esllmale OR permeabilily, 

soil vapor k,, 

oermeebilitv1 (cm') 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlrAlumB SlmlumB Slrelum B Slralum C SlrelumC s1ra1umc Slralum C Stratumc 
soil lolal soil waler-tilled salt organic SGS oolldry soil tolal soil waler-liRed soil organic 
porosity, porosily. carbon lraclion, soil type bulk density, porosity, porosrly, carbon fraction, 

ne •• e (. p,,c nc e c '~c 
Lookup Soil 

(unllless} (cm3/cm,) {unllless) (g/cm') 1unilless! (cm'lcm') 1unftless! 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

now rate lnlo bldg 
OR 

Leave blank to cak:ulale 
a,,. 
~m! 

• 



INTERMEDIATE CALCULATIONS SHEET 

CARBON DISULFIDE (8 TO 12 FT) MAXIMUM 

Stratum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

t Lr OA . OaB o.c s,. k1 k,g kv Xe reek CR Ooondlng 

isec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3
) (cm3/cm3

) (cm2
) (cm2

) (cm2> •(cm) (µg/kg) (cm3/s) 

9.46E+08 336 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-OB 175,564 1.10E+01 1.90E+OB 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Dllfusion Convection 
below area below ave.soil ave. soil ave.soil ave. soil diffusion diffusion dillusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coelficlent, length, length, 

Ao 11 Zcreck 6.Hv.rs Hrs H'rs J.lrs Df!HA D""0 D""c o""r Ld Lo 
(cm2

) !unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (9/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm) 

1.BBE+09 9.35E-06 30 6,682 1.66E-02 7.16E-01 1.75E-04 1.68E-02 0.00E+OO O.OOE+OO 1.6BE-02 336 30 

Exponent of Infinite 
Average Crack equivalent source lnlinite Exposure 

Soil-water Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Areaol Peclet atlenualion bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcrack Osoil 
ocrack 

Acrack exp(Pe1
) (l Cbullding p term ljlterm to depletion 

(cm3/g) (!•g/m
3

) (cm) (cm3/s) (cm2/s) (cm2
) (unitless) (unitless) (µg/m3) (unitless) (seer' (sec) !YES/NO) 

9.14E-02 3.00E+04 0.10 3.90E+03 1.68E-02 1.76E+04 2.05E+57 NA NA 2.51E+01 2.45E-07 2.76E+07 YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone .. factor, cone., 

<<X> Cbulldlng cbuilding cbuilding URF RIC 

(unltless) (µg/m3) (!1g/m3
) (µg/m,) (µg/m3

)"
1 (mg/m3) 

NA 1.71 E-02 NA 1.71 E-02 NA 7.0E-01 

END 

1of1 



SL-ADV 

Version 3.1; 02/04 

Reset to 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler "X" In "YES" box) 

YES 

OR 
CALCULATE INCREMENT Al RISKS FROM ACTUAL SOIL CONCENTRATION (enler ·x· in ~vEs· box and inlUal soil cone. below) 

YES 

ENTER ENTER 
lnllial 

Chemical soil 
GAS No. cone., 

(numbers only, G. 
no dashes~ (11g/kg) Chem I cal 

100414 7.20E+02 Ethylbenzene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Dcplh below Tolals mu&I add up lo value of l 1 (cen G28} 

below grade grade lo botlom Thickness Thickness 
Average lobollom Deplh below of contaminalion, Thickness of soil of soil 

soil of enclosed grade to top (enter value of O of soil slralumB, slralum C, 
lomperalure, spaco lloor, of conlammalion, 1f value Is un1c.nown) slralumA, (Entor valuo or 0) (Enler value or 0) 

Ts L, L, L, h, he he 
('G) (cm) (cm) (cm) (cm) (cm) !cm) 

10 I 30 I 366 I 456 366 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stre1umA Stratum A SlralumA Stratum A Slralum A Slralum B Slralum B 

SGS soil dry soil lolal sot! waler-rilled soil organic SGS soil dry 
soil type bulk density, poros1ly, porosily, carbon lreclion, soil type bulk denslly, 

p,,' n' 0 ' loc' Pt." 
Lookup So~ 

(g/cm') (cm3/cm3
) 

Lookup Soil 
(g/cm') {unlllcss} tunllless! 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
E:nclosed Endosed Enclosed 

space Soil-bldg. space sPace Enclosed Floor-wall Indoor 
lloor pressure floor noor space seam crack air exchange 

tt-ilckness, differential, lenglh, widlh, heigh!, width, rale, 

L.:111ck t.P Le w, He w ER 

icm~ (g/cm-s') jcm! 'cm~ 'cm} (cm) (llhl 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Avoraging Averaging Targe1 Targel hazard 
limeror llmelor Exposure Exposure risk lor quolienl for 

carcinogens, noncarclnogens, duration, lrequency, carcinogens, noncarclnogeM, 

Ale AT.., ED EF TR THO 

~~si 1~9! ~~s} (d•El'.!! iunllless} iunillessl 

70 30 30 350 t.OE-06 

Used to calculate risk-based 
soil concenlralion. 

1or1 

ETHYL BENZENE (8 TO 12 FD MAXIMUM 

ENTER ENTER 
Soil 

slralum A User-defined 
SGS slrelum A 

soil type soil vapor 

(used lo est1male OR permeabilily, 
soil vapor k, 

permeability) {cm2
) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlralumB SlralumB SlralumB Stralum C SlralumC Slralum C Slralum C SlralumC 
soillolal soil waler-fllled son organic SGS son dry son lolal soil water-filled soil organic 
porosily, porosity, carbon fraction, soil!~.e bulk density, porosily, porosl1y, carbon lrac1lon, 

n" e." '~" Pt,e ne O.e I e 

(cm3/cm3
) 

lookup Soil 
(g/cm'J (cm3/cm3

} {unlllessl 1unilless1 'unllless! iunilless! 

0.375 0,054 0.002 s I 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

now role inlo bldg. 
OR 

Leave blank to calculate 
o,,, 

(Um) 



INTERMEDIATE CALCULATIONS SHEET 

ETHYL BENZENE (8 TO 12 FT) MAXIMUM 

Stratum A Stratum 8 StratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

Lr OaA a.s oc . s,. k1 k,g kv Xcrack CR Obuilding 

!Sec) !cm) (cm3/cm3
) (cm3/cm3

) (cm3/cm3
) (cm3/cm3

) (cm2
) (cm2

) (cm2
) !cm) (µg/kg) (cm3ts) 

9.46E+08 336 0.321 0.321 0.321 0.003 9.92E-OB 0.998 9.91E-OB 175,564 7.20E+02 1.90E+08 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at elf ective effective effective effective Diffusion Convection 
below area below ave. soil ave. soil ave. soil ave. soil dilfusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length, 

As I) Z.,,ack ~Hv.TS Hrs H'rs µTS o•ffA o•ffa o•ffc D"\ Ld LP 
(cm2

) !unilless) !cm) !cal/mol) (atm-m3/mol) !unitless) !glcm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) !cm) !cm) 

1.68E+09 9.35E-06 30 10,155 3.17E-03 1.36E-01 1.75E-04 1.21E-02 0.00E+OO O.OOE+OO 1.21 E-02 336 30 

Exponent of Infinite 
Average Crack equivalent source lnfinile Exposure 

Soil-water Source vapor elfective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Pee let attenuation bldg. Finite Finite source time for 

coefficient, cone., radius. into bldg., coefficient, crack, number, coefficient, cone., source source depleti9n, source 

Kd Csource rcrack Osol! 0crack 
Ac rack exp(Pe1

) (l Cbintdlng p term 'V term ~o depletion 

(cm3/g) (µglm3
) !cm) (cm3/s) (cm21s) (cm2

) !unitless) !unilless) (µglm3
) !unitless) (seer' !sec) !YES/NO) 

7.26E-01 1.25E+05 0.10 3.90E+03 1.21E-02 1.76E+04 2.97E+79 NA NA 1.64E+01 1.12E-OB 4.41E+08 YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coelficient, cone., cone., cone., factor, cone., 

<a> Cbuilding Cbuilding CbuHdlng URF RIC 

!unitless) (11f.tm
3

) (µglm') (µg/m3
) (µglm3r' (mglm3

) 

NA 1.12E+OO NA 1.12E+OO NA 1.0E+OO 

END 

1of1 



SL-ADV 

Version 3.1; 02/04 

Reset to 

I M~RE I 

I M~RE I 

~ 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" In "YES" box end mlhal soil cone. below) 

YES 

ENTER ENTER 
lnaial 

Chemical soil 
CAS No. cone., 

(numbers only, CR 
no dashes! (µglkg) Chemical 

127184 3.90E+02 Telrachloroethylene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Deplhbelow Totals mus! add up lo value of l 1 (cell G2B} 

below grade grade lo bottom Thrckness Thickness 
Average loboltom Depth below of contamination, Thickness of soil of soil 

soil ol enclosed grade lo lop (enler value of O ol soll slratumB, slralum C. 
lemperature. space floor, of conlaminelion, ii value is unknown) stratum A, (Enler value or 0) (Enler value or O) 

Ts L, I., L, h, he he 

('C) (cm) (cm) (cm) (cm) (cm) (cm) 

I 10 I 30 I 366 I 456 366 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum A Slralum A Slralum A Slralum A Slralum A Stratum B StratumB 

scs soil dry soll lolal soil waler-filled soil organic scs soil dry 
soil type bulk densily, porosity, porosily, carbon lracllon. soil type bulk density, 

µ.• n• .... '~· µ.• 
Lookup Soil 

(cm3/cm::i) 
Lookup Soit 

(glcm') (g/cm') ~unilless} ~unhlessJ 

s 1.66 0.375 0.054 0.002 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosod Enclosed 

space Soll-bldg. space space Enclosed Floor-wan Indoor 

noor pressure floor floor space seam crack air exchange 
thickness, dlHerenllal, length, widlh, height. wldlh. rate, 

L..."' oP Lo w, He w ER 

'cmt (!l'cm-s') 'cm! {cmJ 1crnJ (cm) i11h! 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Target hazard 
limelor lime for E:»:posure E:»:posure risk lor quotient lor 

carcinogens, noncarcinogens, cturalion, lrequency, carcinogens, noncarcinogens, 

ATc ATNC ED EF TR THO 

ll15l ~~l f~rs) {da:a'.~'1 {unille9si {unillessl 

70 30 30 350 1.0E·06 

Used lo calculale risk-based 
soil concenlrallon. 

1al1 

TETRACHLOROETHENE (8 TO 12 FT) MAXIMUM 

ENTER ENTER 
Soil 

slralumA User-defined 
scs slratumA 

soil lype soil vapor 
(used lo estimate OR permeablll1y, 

soll vapor k, 
permeability) (cm2

) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
StretumB Slratum B SlralumB SlratumC Slralum C SlralumC Slralum C SlralumC 
son Iota! soil waler-tilled soil organic SGS soil dry soll lolal soil w81er-fllled soil organk: 

porosity, porosity, carbon lract1on, soil type bulk densily, porosi1y, porosily, carbon hacllon, 
ne a.e '~· p,c nc o.c 

' c 
(cm::i/cm::i) 

lookup Soil 
(!J'cm') (cm::i/cm::i) 'untl1essi 1unillessi 1unlllessl 1unhlessi 

0.375 0.054 0.002 s 1.66 0375 0.054 0.002 

ENTER 
Average vapQr 

now rale inlo bldg. 
OR 

Leave blank lo calculate 
a.,, 
Jllm~ 



INTERMEDIATE CALCULATIONS SHEET 

TETRACHLOROETHENE (B TO 12 FT) MAXIMUM 

SlratumA Slratum B StratumC Stratum A Stralum A Stratum A Stratum A Floor-
Source- soil soil soil eflective soil soil soil wall lnilial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separation, porosity, porosity, porosity, saturation, permeabilily, permeability, permeability, perimeter, used, rate, . 

Lr o/ e.e e c • s,. k, k,g k. Xe rack CA Obuilding 

(sec) (cm) (cm31cm3
) (cm31cm3

) (cm31cm3
) (cm31cm3

) (cm2
) (cm2

) (cm2
) !cm) (µglkg) (cm31s) 

9.46E+OB 336 0.321 0.321 0.321 0.003 9.92E-OB 0.998 9.91E-OB 175,564 3.90E+02 1.90E+OB 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space . to-total depth vaporization at constant at constant at viscosity at effective effective effective eflectlve Diffusion Convection 
below area below ave. soil ave. soil ave. soil ave.soil difluslon diffusion diflusion diffusion path path 
grade, ratio, grade. temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length, 

Ae 11 Zcrack 6Hv.TS Hrs H'rs· µTS o•\ D""e D""c o•\ ld Lo 
(cm2

) (unitless) !cml (callmol) (atm-m31mol) !unitless) !glcm-s) (cm21s) (cm21s) (cm21s) (cm21s) (cm) !cm) 

1.BBE+09 9.35E-06 30 9,553 7.B1E-03 3.36E-01 1.75E-04 1.16E-02 O.OOE+OO O.OOE+OO 1.16E-02 336 30 

Exponent of Infinite 
Average Crack equivalent source Infinite Exposure 

Soil-water Source vapor effective foundation indoor source Time for duration> 
partilion vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finile Finite source time for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Ko Csource fcrack Dsoll 
ocrack 

Ac rack 
exp( Pe') u Cbulldlng (}term 'V term ~D depletion 

(cm31g) (µglm3
) (cm) (cm3fs) (cm2fs) (cm2

) !unltless) !unitless) (µglm3
) !unitless) (seer' isec) !YESINO) 

3.10E-01 3.22E+05 0.10 3.90E+03 1.16E-02 1.76E+04 6.09E+B2 NA NA 1.77E+01 5.12E-OB 9.32E+07 YES 

Finite 
source Mass Finite Final 
Indoor limit source finile Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<U> Cbuilding cbuilding Cbui1d1ng URF RIC 

!unitless) (11glm3
) (µg/mJ) (µglm3) (µgtm3r' (mglm3) 

NA 6.07E-01 NA 6.07E-01 5.9E-06 6.0E-01 

END 

1of1 



SL-ADV 
Version 3.1; 02104 

Reset to 

I M~RE I 

I M~RE I 

c::::mEl 

I 

DATA ENTRY SHEET 

CALCULATE RISK·BASED SOIL CONCENTRATION (enter 'X" In "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X' In 'YES' box and lnlllal soil cone. below) 

YES· 

ENTER ENTER 
lmtlal 

Chemical soil 
CASNo. cone .. 

(numbers only, c. 
no dashes! (µg/kg) Chemical 

108883 1.00E+03 Toluene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Oeplhbelow Tolals must add up lo value ol L, (cell G28) 

below grade grado lo bollom Thickness Thickness 
Average 1obollom Deplh below of conlamination, Thickness ol soil of soil 

soil ol enclosed grade lo lop (enler value or o of son stratum B. slrelum C, 
lemperalure, space noor, of con1amlnalion, II value is: unknown) stratum A, (Enter value or O) (Enter value or O) 

T, L, L, L., hA ho he 
('C) !cml Ccml Ccml tcml Ccml tcml 

10 I 30 I 366 I 456 366 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A suatumA StralumA Stralum A StralumA Stralum B Slralum B 

scs soil dry soll lotal soil water-lilled soil organic SGS soil dry 
soll lype bulk density. porosity, porosity, carbon lraction, soil type bulk density, 

P,, A n• o.• ,oc. p,,• 
LoolwpSoll Lookup Soil 

(g/cm') 'unilless! (cm3/cm3) lunilless} (g/cm') 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosod 

space So1l·bldg space space Enclosed Floor-wall Indoor 
floor pressure Hoor no or space seam crack air exchange 

lhickness, dillerenlial, lenglh, W>dlh, height, wk:tlh, rate, 

lcr11cli 6P Le w. He ER 

{cm) (g/cm-s') 'cmJ ~cm! 1cml l<ml {1/hl 

10 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Targel Target hazard 
limelor lime for Exposure Exposure r1sk for quolienl lor 

carcinogens, noncarc1nogens, duration, frequency, carcinogens, noncarclnogcns, 

ATc AT.., ED EF TR THO 

~~rsi '~sJ !~rsJ ~da~s/~rJ ~unhlessJ 1unillessJ 

70 30 30 350 1.0E-06 

Used lo calcu\ale risk-based 

soil concenlralion. 

1of1 

TOLUENE (8 TO 12 FT) MAXIMUM 

ENTER ENTER 
Soll 

slralumA User-defined 
SGS slrelum A 

soil type soil vapor 
(used lo estimate OR permeabillly, 

soil vapor k. 
oermeabilitV) {cm2

) 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slralum B Stratum B Stratum B Str0lumG SlrelumC Slralum C SlratumC StratumC 
soillolal soil water-filled soil organic SGS soil dry soll tolal son water-fined son organJC 
porosity, porosity, carbon rrac:llon, soh type bulk density, porosily, pomsily, carbon lracUon, 

n• a.• ,oc. p,,c n" •• c foc" loo~Soil 

{unlllessl (cm3/cm3
) iunillossJ (g/cm') 'umtless! (cm3/cm3

) 1unitless! 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Avorago vapor 

now rate into bldg. 
OR 

Leave blank lo calculate 
a_. 
~mJ 



INTERMEDIATE CALCULATIONS SHEET 

TOLUENE (8 TO 12 FT) MAXIMUM 

Slratum A Stratum 8 Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-lilled air-lilled air-lilled total fluid intrinsic relative air effective vapor seam concentration ventilation 
duration, separalion, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

t Lr OA 
a o,a 0,c s,, k1 k'9 kv Xe rack CR Obulldlng 

!sec) (cm) (cm3/cm3) (cm3/cm3
) (cm3/cm3) (cm3/cm3) (cm2

) (cm2
) (cm2

) (cm) (µglkg) (cm3/s) 

9.46E+08 336 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 1.00E+03 1.90E+OB 

Area of Stratum Stratum Stratum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A 8 c overall 

space to-total depth vaporization al constant at constant at viscosity at effective effective elfeclive effeclive Diffusion Convection 
below area below ave.soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coelficient, coefficient, length, length, 

Aa Tl Zcrack t!Hv.TS Hrs H'rs µTS o•\ D""a o""c o""r Lo Lo 
(cm2

) unitless cm cal/mol (atm-m3/mol) unitless /cm-s (cm2is) (cm2/s) (cm2/s) (cm2/s) cm cm 

1.88E+09 9.35E-06 30 9,154 2.92E-03 1.26E-01 1.75E-04 1.41E-02 O.OOE+OO O.OOE+OO 1.41 E-02 336 30 

Exponent or lnlinite 
Average Crack equivalent source lnlinite Exposure 

Soll-water Source vapor eff eclive loundalion Indoor source Time for duration> 
partillon vapor Crack flow rate dlllusion Area of Peel et attenuation bldg. Finite Finite source time for 

coefficient, cone., radius, into bldg., coefficient, crack, number, coelflcient, cone., source source depletion, source 

Kd Csource rcrack Osoil 0 crack 
Ao rock exp(Pe1

) 0: Cbul1d!ng 13term ljl term to depletion 

(cm3/g) (pg/m3) (cm) (cm3/s) (cm2/s) (cm2
) (unilless) (unitless) (µg/mJ) (unitless) (seer' (sec) (YES/NO) 

3.64E-01 2.99E+05 0.10 3.90E+03 1.41E-02 1.76E+04 3.25E+68 NA NA 2.12E+01 2.24E-08 2.55E+OB YES 

Finite 
source Mass Finite Final 
indoor limil source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., !actor, cone., 

<O:> Cbuilding Cbullding cbuilding URF RIC 

(unitless) (pg/m3) (µg/mJ) (µg/mJ) (µgtm'r' (mg/m3) 

NA 1.56E+OO NA 1.56E+OO NA 4.0E-01 

END 
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SL-ADV 
Version 3.1; 02/04 

Reset lo 

I M~RE I 

I M~E I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter ·x· In •yes· box and lnitlal soil cone. below) 

VES 

ENTER ENTER 
lni11al 

Chemical soil 
CASNo. cone., 

(numbms only, Cn 
no dashes) (µgllcg) Chemical 

79016 1.fOE-+03 Trichloroelhylene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Deplhbelow Tolals must add up lo value ol L, (ceD G29) 

below grade grade lo bollom Thickness Thickness 
Average loboUom Deplh below of conlaminallon, Thjckness olsoll ol soll 

soil of enclosed grade lo top (enler value ol o of soil stratum B, stratum C, 
temperalure, space Door, ol conlaminalion, 11 value Is unknown) slralumA, (Enter value or O) (Enter value Of 0) 

T, L, ... L, h. hs he 
1°c) (cm) (cm) (cm) (cm) (cm) (cm) 

10 I 30 I 366 I 456 366 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
51ratum A Slralum A SlralumA Stratum A Slralum A Slralumn SlratumB 

SGS Soll dry so1l lotal soil water-filled soil organic SGS soll dry 
:Will~e bulk density, poroslly, porosity, carbon lracllon, solll~e bulk density, ,,.. n• e/ '~· P.8 Lookup Soil 

(g/cm'l (cm3/cm3) 
Lookup Soll 

(g/cm'l 1unilless} {unttloss} 

s 1.66 0.375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enctosed Enclosed 

space Soil-bldg. spa ca space Enclosed Floor-wall Indoor 
noor pressure floor no or space seam crack air exchange 

lhickness, dlllerenllal, length, widlh, heighl. wldlh, rate, 

LCI'..,.. 6P Le We He w ER 

{cm) (g/cm·s') 'cm! 'cm~ 'cm} {cm) !1'h! 

to 40 36576 5t206 366 O.t 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Target hazard 
limeror llmefor Exposure Exposure risk for quollonl ror 

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens. 
ATc AT,., ED EF TR THO 

{X••l !l'.!!!l !~·! 'da~s/~rl funllless~ {unilless} 

70 30 30 350 1.0E-06 

Used to calculale risk-based 
soil concontration. 

1ol1 

TRICHLOROETHENE (8 TO 12 Fn MAXIMUM 

ENTER ENTER 
Soil 

slralum A User.delined 

scs slralum A 
soil lype soil vapor 

{used to estimate OR permeablhty, 
soll vapor k, 

permeabihtv) · (cm') 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Slratum B Slralum B Stratum B Slralum C SlralumC SlralumG Stralum C Stralum C 
solllolal soil waler-filled soll organic SGS srnldry solllolal soil weler-lllled soil organic 
porosily, porosily, carbon lracllon, solll~': _ bulk density, porosity, porosity, carbon lraclion, 

n• e • ·~· 
,,.c nc e c r~c 

(cm'icm') 
Lookup Soll 

(g/cm') ~unilless} {unllless} ~unilless~ (cm3/cm3
} tun rt less} 

0.375 0.054 0.002 s 1.66 0.375 0.054 0.002 

ENTER 
Average vapor 

flow rate lnlo bldg. 
OR 

Leave blank lo calculate 

a,.. 
{Lim! 



INTERMEDIATE CALCULATIONS SHEET 

TRICHLOROETHENE (8 TO 12 FT) MAXIMUM 

Slralum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-lilied air-filled air-filled total fluid inlrinsic relative air effective vapor seam concentration ventilation 
duration, separalion, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate, 

"[ Lr 0,A 9,B o,c s,. k; k,o kv Xcreck CA Obuilding 

(sec) (cm) (cm3/cm3
) (cm3/cm'} (cm3/cm3

) (cm3/cm3
) (cm2

) (cm2
) (cm2

) (cm) (~ig/kg) (cm3/s) 

9.46E+08 336 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 1.10E+03 1.90E+08 

Area of Stratum Stratum Stralum Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization at constant at constant at viscosity at effective effective ellective ellective Dillusion Convection 
below area below ave. soil ave. soil ave.soil ave. soil diffusion dillusion diffusion diffusion path path 
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length, 

Aa 11 z.,, ... 6Hv.TS Hrs H'rs µTS D'"A DelfB oe"c o•\ Ld L,, 
(cm2

) (unitless) (cm) (callmol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm) 

1.BBE+09 9.35E-06 30 8,557 4.7BE-03 2.06E-01 1.75E-04 1.2BE-02 O.OOE+OO O.OOE+OO 1.2BE-02 336 30 

Exponent of Infinite 
Average Crack equivalent source lnlinite Exposure 

Soil-water Source vapor eff eclive foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Pee let attenuation bldg. Finite Finite source lime for 

coefficient, cone., radius, inlo bldg., coefficient, crack, number, coefficient, cone., source source depletion, source 

Kd Csource rcrack Osoil 
ocrack 

Acrack exp(Pe1
) a Cbuildmg !}term ljlterm •o depletion 

(cm3/g) (µg/m3
) (cm) (cm3/s) (cm2/s) (cm2

) (unitless) (unltiess) (µg/m3
) (unitiess) (seer' (sec) (YES/NO) 

3.32E-01 5.60E+05 0.10 3.90E+03 1.2BE-02 1.76E+04 2.B1E+75 NA NA 1.93E+01 3.47E-OB 1.50E+OB YES 

Finite 
source Mass Finite Final 
indoor limit source finite Unit 

attenuation bldg. bldg. source bldg. risk Reference 
coefficient, cone., cone., cone., factor, cone., 

<a> cbuildlng Cbunding cbuilding URF RfC 

(unitless) (µg/m3
) (µg/m3

) (µg/m3
) (µgtm3r' (mg/m3

) 

NA 1.71E+OO NA 1.71E+OO 1.1E-04 4.0E-02 

END 

1of1 



SL-ADV 

Version 3.1: 02/04 

Reset to 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE RISK-BASED SOIL CONCENTRATION (enler "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enler "X" In "YES" box end inilial soil cone. below) 

YES 

ENTER ENTER 
In ilia I 

Chemlcal sorl 
GAS No. cone., 

(numbers only, Cn 
no dashes~ (pg/kg) Chemical 

106423 7.30E+03 p-Xllene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deplh Depth below To1als mus! add up lo value of L1 (cell G28) 

below grade grade 10 bollom Thicknes9 Thickness 
Average lobollom Deplh below of conlaminallon. Thickness of soil or soil 

sell or enclosed grade lo lop (enler value of 0 ot soil slralumB. slralumC, 
lcmperalure, space noor, of contamination, if value is unknown} slralumA, (Enler value or 0) (Enler value or O} 

Ts L, l., L, h, he he 
("C) lcm\ (cm) (cm) (cm) (cm) (cm) 

10 I 30 I 366 I 456 366 I 0 I 0 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
SlralumA Stratum A SlralumA Slralum A Stratum A SlralumB Slralum B 

scs soil dry soil lolat soil waler-lilled son organic SGS soil dry 
sofl twe bulk densily, porosity, porosity, carbon fraction, soil type bulk denslly, 

Pb. n' 0 • '~. r.• 
Lookup Sod 

(glcm3
) (cm3/cm3

) 

Lookup Soil 
(gtcm') 'unillcss~ ~unllless~ 

s 1.66 I 0 375 0.054 0.002 s 1.66 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed 

spaco Sc»l-bldg. space space Enclosed Floor-wall Indoor 

floor pressure floor floor space soam crack air exchange 
thickness, dtHerenlial. lenglh, widlh, heigh!, wldlh, rate, 

1..,_, ~p Le w. He EA 

{cmJ (g/cm-s') 'cmj ~cm! icm) !cm) !11hl 

to 40 36576 51206 366 0.1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Targel Target hazard 
lime for lime for Exposure Exposure risk lor quotienl for 

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens, 

A Tc ATNC ED EF TR THO 

1~5! !l'.!!!! '~sl !d•l~l {unltless~ {unilless! 

70 30 30 350 1.0E-06 

Used lo calculale risk-based 
soil concenlralion. 

1or1 

XYLENE (8 TO 12 FT) MAXIMUM 

ENTER ENTER 
Soil 

stratum A User-delined 
SGS slmlum A 

soil lype soil vapor 
(used to eslimale OR permeability, 

soil vapor k, 

permeability) (cm') 

s I I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 

Slralum B Stratum B Stratum B SlralumC Slralumc SlratumC Slretum C Slratum C 

soil Iola! soil water-tilled soil organic SGS soil dry soil total soil waler-filled soil organic 
poroslly, porosity, carbon lracllon, soil 1we bu[k density, porosily, poroslly, carbon lracllon, 

ne e e l~e Pbc nc O.c '~c 

{cm3fcm) 
Lookup Soll 

(glcm'} (cm3/cm3
) ~unillessi (unlllessJ ~unlllessJ iunllless! 

0.375 0.054 0.002 s 1.66 0.375 0.054 0002 

ENTER 
Average vapor 

- rale lnlo bldg. 
OR 

Leave blank lo calculate 
a.., 
!Um) 



INTERMEDIATE CALCULATIONS SHEET 

XYLENE (8TO12 FT) MAXIMUM 

SlralumA Slralum B Stratum C SlralumA Stratum A StralumA Slralum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg. 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concenlralion ventilation 
duration, separation, po rosily, po rosily, porosity, saluralion, permeability, permeability, pecmeability, perimeter, used, rate, 

Lr 0 A . 0.0 a.c s, • k; k,g k. Xcreck CR Qbuilding 

(sec) (cm) (cm3/cm3
) (cm3/cm3

) (cm3/cm3
) (cm3tcm3

) (cm2
) (cm2

) (cm2
) (cm) (µglkg) (cm3/s) 

9.46E+08 336 0.321 0.321 0.321 0.003 9.92E-08 0.998 9.91E-08 175,564 7.30E+03 1.90E+08 

Area of Stralum Stratum Stratum Tola! 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c overall 

space to-total depth vaporization al constant al constant at viscosity at effective eff ectlve effective effective Diffusion Convection 
below area below ave. soil ave.soil ave. soil ave. soil diffusion diffusion dilfusion diffusion path path 
grade, ratio, grade, tempera lure, temperature, tempera lure, temperature, coeflicient, coellicient, coellicienl, coeflicient, length, length, 

Aa '1 Zcrack 6Hv.TS Hrs H'rs µTS 0•llA o""a o""c o""r Lo Lp 

(cm2
) (unilless) (cm) (cal/mol) (atm-m3/mol) (unitless) (9/cm-sl (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm) 

1.88E+09 9.35E-06 30 10,248 3.06E-03 1.32E-01 1.75E-04 1.24E-02 O.OOE+OO O.OOE+OO 1.24E-02 336 30 

Exponent of lnfinile 
Average Crack equivalent source lnfinile Exposure 

Soil-waler Source vapor effective foundation indoor source Time for duration> 
partition vapor Crack flow rate diffusion Area of Pee let altenuation bldg. Finite Finite source time for 

coefficient, cone., radius, inlo bldg., coeflicient, crack, number, coeflicient, cone., source source depletion, source 

Kd Csource rcrack Osoll 
De rack 

Acrack exp(Pe1
) Cl cbu11ding (}term 'l'lerm. ~D depletion 

(cm3/g) (µglm3
) (cm) (cm3/s) (cm2/s) (cm2

) (unitless) (unilless) (µg/mJ) (unilless) (seer' (sec) (YES/NO) 

7.78E-01 1.15E+06 0.10 3.90E+03 1.24E-02 1.76E+04 3.23E+77 NA NA 1.88E+01 1.04E-08 4.87E+08 YES 

Fini!e 
source Mass Finite Final 
indoor limil source linire Uni! 

atlenualion bldg. bldg. source bldg. risk Reference 
coeflicienl, cone., cone., cone., faclor, cone., 

<Cl> Cbuildtng Cbuilding Cbuilding URF RIC 

(unitless) (µg/mJ) (11glm3
) (µg/mJ) (µgtm3r' (mg/m3

) 

NA 1.14E+01 NA 1.14E+01 NA 1.0E-01 

END 

1of1 
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December 15, 2009 

Mr. Howard M. Hickey 
Regional Project Manager 
NA VF AC Midwest 
201 Decatur A venue, Building 1 A 
Great Lakes, IL 60088-2801 

Dear Mr. Hickey and Mr. Hildre: 

Mr. Douglas Hildre, P .E. 
Environmental Affairs Manager 
BAE Systems Land and Armaments 
4800 East River Road 
Minneapolis, MN 55421-1498 

This letter is to notify you the criteria that will be used by Minnesota Pollution Control Agency 
(MPCA) to determine compliance with Minnesota surface water requirements have been 
modified. As discussed previously over the telephone with you, the MPCA is modifying water 
quality standards that apply to both Navy Industrial Reserve Ordnance Plant (NIROP) and FMC 
Corporation Superfund sites. 

The reach of the Mississippi River in question is classified both as Class 2Bd and Class 2B. The 
definitions of these classifications are as follows: 

Class 2Bd waters. 

The quality of Class 2Bd surface waters shall be such as to permit the 
propagation and maintenance of a healthy community of cool or warm water 
sport or commercial fish and associated aquatic life and their habitats. These 
waters shall be suitable for aquatic recreation of all kinds, including bathing, 
for which the waters may be usable. This class of surface waters is also 
protected as a source of drinking water. (Minn. R. 7050:0220 subp. 3 
https://www.revisor.mn.gov/rules/?id=7050.0222) 

Class 2B waters. 

The quality of Class 2B surface waters shall be such as to permit the 
propagation and maintenance of a healthy community of cool or warm water 
sport or commercial fish and associated aquatic life, and their habitats. 
These waters shall be suitable for aquatic recreation of all kinds, including 
bathing, for which the waters may be usable. This class of surface water is 
not protected as a source of drinking water. (Minn. R. 7050:0220, subp. 4 
https://www.revisor.mn.gov/rules/? id=7050. 0222) 

As a result of an informal inquiry by the U.S. Navy, the MPCA reviewed the compliance 
requirements for the contaminant plumes of both Superfund sites. Minneapolis Water Works 
(MWW), which supplies drinking water to more than 500,000 people, is the main receptor down­
gradient from where the contaminant plumes of both sites enter the Mississippi River. Protection 
of this critical drinking water use is paramount to any regulatory decision made by the MPCA in 
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regards to the two Superfund sites. As means of addressing the Navy's concerns and protecting a 
vital drinking water source, the MPCA has determined that, NIROP and FMC Corporation 
Superfund sites must: 

1. Meet Class 2Bd surface water quality standards in river water up-gradient from the 
MWW. 

2. Meet Class 2B surface water quality standards in the compliance wells along the river 
and any seeps along the riverbank in order to protect aquatic life, especially benthic 
organisms. 

Table 1. Class 2Bd Chronic Standards and Class 2B (Aquatic Life) Chronic Standards for 
Contaminants of Concern at NIROP and FMC Corporation Superfund Sites. 

Chemical 
Class 2Bd Chronic Aquatic Life 
Standard* Chronic Standard 

tetrachloroethene (PCE) 3.8 µg/L 8.9 µg/L 

trichloroethene (TCE) 25 µg/L 120 µg/L 

cis 1,2- 50 µg/L none 
dichloroethene + 
trans 1,2- 100 µg/L none 
dichloroethene+ 
vinyl chloride 0.18 µg/L 9.2 µg/L 

*for definitions of this and other terms please check the Minnesota Office of the Revisor of 
Statutes web page: https://www.revisor.mn.gov/rules/?id=7050.02 l 8 

+Minnesota Department of Health's Health Risk Limits (HRL). For more information check 
web page http://www.health.state.mn.us/divs/eh/risk/guidance/gw/table.html 

The MPCA Water Quality staff determined that it is appropriate to apply water quality standards 
for the protection of aquatic life in the compliance wells to protect benthic aquatic organisms. 
Additionally, the MPCA expects meeting these concentrations will be protective of Class 2B( d) 
drinking water standards in the Mississippi River. Part of the basis for assigning these 
concentrations in the compliance wells as protective is due to the fact that no trichloroethene 
(TCE), the main contaminant in both NIROP and FMC sites or its metabolites, had been detected 
for the last ten (10) years at the water intake from the Mississippi River at MWW. Please note 
that a small, but significant tetrachloroethene (PCE) plume is also present in an area down­
gradient of the FMC Corporation site, and appears to be entering the Mississippi River and must 
also be addressed. 

As a condition of the modification of the monitoring well compliance concentrations, the MPCA 
will require that the Navy and BAE coordinate the preparation and implementation of a sampling 
plan to characterize PCE, TCE and vinyl chloride and in river water. This plan will serve to 
evaluate the presence of these compounds from river water samples collected in a location up 
gradient from the NIROP and FMC sites, and in river water samples collected in a location 
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approximately mid-point between the MWW water intake and the NIROP and FMC monitoring 
wells. 

The sampling plan will need to select sample sites and depths based on an understanding of the 
hydrological, fate and transport characteristics of TCE from inputs of the NIROP and FMC non 
point sources. The river water must be sampled for a minimum of three (3) years during historic 
low flow time, starting in 2010. During such sampling events, if any river water samples were 
found to contain any of the COCs above Class 2Bd Chronic Standards, the MPCA, with 
U.S. Environmental Protection Agency's concurrence, will determine the means of addressing 
the exceedences. The regulators will consult you prior to such determination(s). 

Protection of surface water will be achieved through the following activities: 

1) Existing monitoring wells and seeps will be monitored to record concentrations of those 
contaminants that have numeric standards for aquatic life: PCE, TCE, and vinyl chloride. 

2) The chronic value of the class 2B surface water quality standard for PCE TCE and vinyl 
chloride will be used as the cleanup goal. Detection of any of these chemicals from any 
sample of any compliance well or seep must not exceed the class 2B chronic standard for 
at least one year in order for MPCA to determine that the respective site is in compliance. 

Please note, that the sampling regime described above is in addition to the remediation and 
monitoring activities that are required by respective decision documents for each site. In the 
coming weeks, I will contact both of you to set up a conference call to discuss details of 
implementation of the new standards applied to surface water along the subject stretch of 
Mississippi River. 

Please contact me if you have any further questions at 651-757-2572 or email me at 
deepa.dealwis@state.mn.us. I look forward to working both of you to remediate your 
respective sites. 

Sincerely, 

Deepa deAlwis 
Project Manager 
Superfund, RCRA & Voluntary Cleanup Section 
Remediation Division 

DA:csa 

cc: Mary Tierney, U.S. EPA 
Phillip Monson, Environmental Analysis & Outcomes Division, MPCA 
John Estes, Delta Environmental 


