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1 INTRODUCTION 
 
Erler & Kalinowski, Inc. (“EKI”) is pleased to submit to Holland & Knight, LLP 
(“Counsel”) and its client, RCI McKinley (“Client”), this report on the soil gas 
investigation at the McKinley Village Property (“Subject Property”).  This soil gas 
investigation was conducted in accordance with the Consulting Services Contract 
amongst RCI McKinley, Holland & Knight LLP and Erler & Kalinowski, Inc., dated 19 
December 2012 and Amendment No. 1, dated 7 February 2013 (collectively, the 
“Agreement”).   
 

2 BACKGROUND 
 
The Subject Property is approximately 48.7 acres, located in the vicinity of Capital City 
Freeway and B Street, in Sacramento, California, and is currently vacant.  In May 2007, 
EKI conducted a Phase II soil gas investigation of the Subject Property.  The purpose of 
the 2007 soil gas survey was to screen the Subject Property for subsurface impacts of 
volatile organic chemicals (“VOCs”) and methane gas that may have potentially migrated 
beneath the Subject Property from the adjacent, closed City of Sacramento 28th Street 
Landfill (“landfill”).  
 
During the 2007 investigation, methane concentrations in soil gas at the Subject Property 
were generally low or not detected.  A single, site maximum concentration was collected 
at location E3, having a methane concentration of 0.64% methane (6,400 parts per 
million by volume (“ppmv”)), at the western end of the Subject Property (Figure 1).  This 
2013 soil gas survey was planned on behalf of Counsel and Client to assess whether 
elevated concentrations of methane exist in the western portion of the Subject Property.   
 
In addition, soil gas survey locations were also included along the northern border of the 
Subject Property to confirm current methane concentrations, as reported by the existing 
landfill gas monitoring probes adjacent to the landfill and on the Subject Property.   
 

3 SAMPLE LOCATING, UNDERGROUND CLEARANCE, AND PERMITING 
 
Prior to the 2013 soil gas survey, a total of 20 potential sample locations were marked by 
EKI in the field with wooden stakes (see Figure 1).  EKI planned to collect soil gas 
samples for laboratory analysis for methane at up to 12 of these locations.  EKI made 
inquiries to the property owner via Client regarding available information on potential 
underground utilities or other subgrade features.  EKI also arranged for clearance of 
underground utilities or conflicts by a private locating service subcontracted to EKI.  In 
addition to on-site clearance by the private locating service, EKI contacted Underground 
Services Alert (“USA”) to check the records of their consortium of utilities for potential 
known underground conflicts at the Subject Property.  No underground utilities or 
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conflicts were identified at the planned sampling locations by the property owner, Client, 
the private locating service, or USA. 
  
The Sacramento County Department of Environmental Management (“SCDEM”) rules 
require permits for boreholes that will be terminated within ten (10) feet of groundwater.  
Therefore, EKI obtained Well Permits 52370A through M on 7 February 2013 from 
SCDEM.  SCDEM did not require an inspector to be present during abandonment and 
grouting of these sampling locations. 
 

4 FEBRUARY 2013 SOIL GAS SURVEY METHODS 
 
On 14 February 2013, EKI collected soil gas samples from soil gas probes installed on 
the Subject Property by EKI’s subcontractor, TEG Northern California (“TEG”).  The 
sample collection strategy included the installation of up to 20 soil gas sample probes for 
field screening for methane and the collection of up to 12 soil gas samples for laboratory 
analysis for methane. 
 
Soil gas sample collection involved using a direct-push drill rig to advance a 1-inch 
diameter hole in the soil to a depth of approximately 5-feet bgs and then building a 
temporary “mini-well” in the bottom of the hole.  A small porous probe (similar to an 
aquarium filter) with tubing attached was lowered to within 6 inches of the bottom of the 
hole, surrounded by porous dry sand for a total depth interval of approximately 12 inches, 
and then sealed to the surface with a hydrated bentonite clay seal (to minimize ambient 
air entry to the probe inlet).  After allowing a minimum of 2 hours for subsurface 
conditions to equilibrate, a measured amount of soil gas was purged from the probe in 
order to access undisturbed subsurface soil gas.   
 
In accordance with the procedures described in the joint California EPA Department of 
Toxic Substances Control (“DTSC”) and Regional Water Quality Control Board, Los 
Angeles Region and San Francisco Bay Region (“RWQCB”) guidance, entitled 
Advisory—Active Soil Gas Investigations, dated April 2012, an organic leak check 
compound (1,1,1,2-Tetrafluoroethane (“TFA”) was sprayed into the plastic shroud which 
enclosed the aboveground sample tubing and sample canister just prior to sampling.  To 
form an enclosed space to contain the leak check compound during sample collection, the 
sample tubing and canister were enclosed within a “shroud”, i.e., a 30-gallon plastic bag, 
which was then sealed with a zip tie.   
 
The soil gas sample at each location was then collected into a pre-cleaned, evacuated 1-L 
stainless steel vacuum container (SUMMA ™ canister) provided by the laboratory.  The 
canister was filled in the field in approximately 15 minutes by opening the flow controller 
valve installed by the laboratory on the canister.  Then the valve was closed.  The 
resulting sample containers were sealed, labeled with a unique sample identification 
number, and then picked up by the laboratory courier under chain-of-custody procedures.  
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The soil gas sample containers were taken to K Prime, Inc. in Santa Rosa, California, for 
expedited chemical analysis of methane by EPA Method 18 and TFA by EPA Method 3.  
 

5 ANALYTICAL RESULTS AND SCREENING CRITERION 

5.1 Summary of Analytical Results 
 
Samples were collected and analyzed from a total of 12 subsurface soil gas locations at a 
depth of 5 feet bgs.  Methane concentrations based on the analyses of the contents of the 
SUMMA canisters are shown in attached Table 1.  Sampling locations are shown on 
Figure 1.  Methane was detected at only one sample location, SG-21, at a concentration 
of 0.156% methane (1,560 ppmv).  Methane was not detected above the laboratory 
reporting limits (approximately 20 ppmv) in any of the other samples.  Appendix A 
contains copies of complete analytical laboratory reports, Appendix B includes a QA/QC 
evaluation of the leak check results, and Appendix C contains field notes with field 
methane concentration measurements and pressure measurements. 
 
At two sample locations, SG-11 and SG-18 on Figure 1, leak check compound 
concentrations were concluded to be unacceptably high and the methane results from 
these two samples were rejected; see further discussion of leak check protocols and 
results in Appendix B.   

5.2 Methane Screening Criterion 
 
Subsurface methane gas data as summarized in Table 1 are screened against the lower 
explosive limit of 50,000 ppmv or 5% by volume. 
 

6 DISCUSSION OF RESULTS AND CONCLUSIONS 

6.1 Discussion of Results 
 
The February 2013 soil gas sampling results on the Subject Property, as summarized in 
Table 1, show the following: 
 

• Methane was detected at a single sample location, SG-21, at a concentration of 
1,560 ppmv.  Methane was not detected above the laboratory reporting limits 
(approximately 20 ppmv) in any of the other samples analyzed.  No methane gas 
was detected above methane’s LEL, which is approximately five (5) percent by 
volume or 50,000 ppmv (i.e., approximately 32 times higher than the site 
maximum detected) in any of the soil gas sampling locations on the Subject 
Property. 
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• Methane pressure at sample location SG-21 was measured at 0.00 inches of water.  
High methane pressures can induce flow of methane into buildings. 
 

• Methane was not detected above laboratory reporting limits in any of the samples 
collected near the City’s existing Lennane gas probes.  These results are 
consistent with the lack of methane detections in the Lennane probes. 
 

• The single detection of 1,560 ppmv methane at location SG-21 is in the general 
vicinity of the prior soil gas sample location E3, which had a concentration of 
6,400 ppmv methane in 2007.  The results of the two investigations, separated by 
approximately 5 years, suggest that low levels of methane may be escaping at a 
localized area of the landfill and migrating beneath a small portion of the western 
edge of the Subject Property.   

6.2 Conclusions 
 
On the basis of the information summarized above, EKI provides the following 
conclusions: 
 

• Low, but measurable, concentrations of methane gas in soil have been found on a 
limited portion of the western edge of the Subject Property in the past (2007) and 
recently (February 2013).  Under current, undeveloped, bare ground site 
conditions, methane concentrations measured in February 2013 are more than an 
order of magnitude less than the LEL. 
 

• Based on current known conditions, including methane concentrations and 
pressure, methane in soil does not represent a limitation to residential 
development so long as the City continues its legal obligations to control and 
monitor methane.  
 

 

7 REFERENCES 
 
DTSC and RWQCB, 2012, Advisory – Active Soil Gas Investigations, Department of 

Toxic Substances Control and California Regional Water Quality Control Board, Los 
Angeles Region and San Francisco Bay Region, April 2012. 
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TABLE 1 
SUMMARY OF SOIL GAS RESULTS FOR METHANE 

MCKINLEY VILLAGE, SACRAMENTO, CA 

Analytical Results<al (PPMV) 

Sample 
Location Sample Date Methane 

SG-1 2/14/2013 <20 
SG-3 2/14/2013 <20 
SG-4 2/14/2013 <20 
SG-7 2/14/2013 <20 
SG-8 2/14/2013 <20 
SG-11 2/14/2013 <20 
SG-13 2/14/2013 <20 
SG-16 2/14/2013 <20 
SG-17 2/14/2013 <20 
SG-18 2/14/2013 <20 
SG-20 2/14/2013 <20 
SG-21 2/14/2013 1 570 
Lower Exolosive Limit lLEU 50.000 

Abbreviations: 
<20 - Compound not detected at or above indicated laboratory 
reporting limit. 
DTSC - Department of Toxic Substances Control 
PPMV - Parts Per Million by Volume 

Notes: 
(a) Analyses performed by K Prime, Inc.at their Santa Rosa, 
California, laboratory using EPA Method 18. 
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APPENDIX B 
 

DISCUSSION OF LEAK CHECK COMPOUND PROTOCOL AND RESULTS 
 
In accordance with the procedures described in the joint California EPA Department of 
Toxic Substances Control (“DTSC”) and Regional Water Quality Control Board, Los 
Angeles Region and San Francisco Bay Region (“RWQCB”) guidance, entitled 
Advisory—Active Soil Gas Investigations, dated April 2012, an organic leak check 
compound was sprayed into the plastic shroud that enclosed the aboveground sample 
tubing and sample canister just prior to sampling.  The leak check compound used during 
the February 2013 McKinley Village soil gas survey was 1,1,1,2-tetrafluoroethane 
(“TFA”).  As shown in Table B-1, TFA was detected at low concentrations in 
approximately half of the soil gas sample analyses.  The DTSC-RWQCB soil gas 
sampling advisory indicates that corrective action should be taken if leaks are detected at 
levels greater than 5%.   
 
The general occurrence of leak check compound at low concentrations in the soil gas 
samples in this sampling program (Table 1) is believed to be the result of two factors:  (1) 
possible permeation of the compound through the implant tubing (a phenomenon noted 
by Air Toxics1) and (2) possible permeation of the TFA vapors into the subsurface 
through plant root channels, insect and small animal burrows, and small vertical fissures 
within the dry, clayey soil.  Based on the experience during the 2007 soil gas survey at 
the Subject Property, in which nearly all samples contained reportable concentrations of 
leak check compound, EKI concludes that migration of leak check compound to the 
sample canisters was caused by fundamental material properties (possibly both soil and 
tubing).   
 
The amount of ambient air dilution represented by the TFA detections can be calculated 
assuming that the TFA measured in the shroud sample was also present beneath the 
sampling shroud during routine sample collection.  These calculations show that the 
amount of sample dilution by ambient air in most samples ranged from 0.04% to 3%.  By 
contrast, the calculated sample dilution for samples SG-11 and SG-18 was 100% and 
73%, respectively.  As a result, the methane results for these two samples must be 
considered unreliable and are rejected.  The remaining sample data are considered of 
sufficient quality to support project decision making as discussed in the text of this 
report.  

 

1 Benton, D.J., and Shafer, N.S., 2005:  Evaluating Leaks in a Soil Gas Sample Train, Air Toxics, Ltd. 
Paper #45 
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TABLE B-1 
SUMMARY OF SOIL GAS LEAK CHECK RESULTS 

MCKINLEY VILLAGE, SACRAMENTO, CA 

Analytical Results<al (PPMV) 

Sample 
Location Sample Date TFA 

SG-1 2/14/2013 <10 
SG-3 2/14/2013 <10 
SG-4 2/14/2013 <10 
SG-7 2/14/2013 <10 
SG-8 2/14/2013 18.2 
SG-11 2/14/2013 19,700 
SG-13 2/14/2013 <10 
SG-16 2/14/2013 74.3 
SG-17 2/14/2013 10.9 
SG-18 2/14/2013 1 800 
SG-20 2/14/2013 55.4 
SG-21 2/14/2013 <10 
Shroud 2/14/2013 2490 

Abbreviations: 
<10 - Compound not detected at or above indicated laboratory 
reporting limit. 
DTSC - Department of Toxic Substances Control 
PPMV - Parts Per Million by Volume 
TFA - 1, 1, 1,2-Tetrafluoroethane 

Notes: 
(a) Analyses performed by K Prime, Inc. at their Santa Rosa, 
California, laboratory using EPA Method T0-3. 
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APPENDIX C 
 
 

Field Notes 
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