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Executive Summary  
In April 2012,  GHD was retained by CalRecycle to provide sampling and monitoring  of an in-
place tire-derived aggregate (TDA)  gas collection system  known as Phase III of a  pilot  study  
located at  the Badlands  Landfill, Moreno Valley, Calif.  (Figures 1  and 2).  The purpose of Phase 
III was to compare the performance of landfill  gas (LFG)  collection through horizontal collection 
wells constructed with TDA to those constructed with traditional  gravel media. Conclusions of  
this pilot study are limited to the  findings and discussion regarding landfill gas  flow and landfill 
gas constituent concentrations  from  the horizontal wells presented in this report.  

For Phase III of this pilot  study,  five LFG wells  were monitored and sampled  for  landfill gas: two  
with traditional aggregate, denoted as HW-23 and HW-26; and three with TDA, denoted as HW
25,  HW-26, and HW-27.  Eight bimonthly sampling and monitoring events were performed over a 
four-month period (July 2012 through October 2012).  Specific  goals  related to  the monitoring  
and sampling of  landfill gas  in the horizontal wells included determining relative hydraulic  
efficiency and relative constituent analysis comparison.   

Hydraulic Efficiency Evaluation  
Initial field-monitoring  data showed that the  gravel wells had more  airflow to the wellhead than 
the TDA-constructed wells.  However, when the airflow data for the wells  were normalized to 
reflect 100 percent  open  valves for  the compared wells,  they  indicated that  the TDA  wells have 
more  flow capacity  than the gravel wells.  A thorough review of  the monitoring events flow  data  
determined that  at refuse depths averaging 75  feet,  the TDA  wells  are capable of extracting g as  
at  the same or higher  flow rates  than comparably constructed gravel wells.  

TDA  material has a larger initial void space volume  than typical gravel  and therefore would be 
expected to have more airflow  capacity  than gravel.  TDA  is  known to be a time-dependent  
(short- and long-term) compressive material  (Finney et al., 2013), and compression is  generally  
a function of the pore pressure and volume,  and material composition.  As the overburden load  
increases for TDA materials,  the void space volume reduces through compaction and 
rearrangement of  the individual TDA shreds  (Finney et al., 2013).  Airflow through a material is  
generally  a function of pore space  and pore connectivity. Since compression is related to burial  
depth,  the burial  depth of  the three  TDA  wells should have an effect on the hydraulic efficiency  
of  those  wells.   

Burial  depths  of  the compared wells  within the Badlands Landfill materials  were estimated by  
taking the initial topographic map (Figure 2) of the site after  the horizontal  wells were installed 
and overlaying  the 2012 site topographic map s urface.  Average fill  depths were estimated by  
subtracting t he previous surface elevations  from the 2012 elevations. Profiles were then 
generated  from the two topographic surveys to graphically display the average fill depth over  the 
horizontal wells (Figures  3  through  7). The average landfill burial depth of the horizontal wells  
was 75  feet.  

Since the long-term landfill densities within the Riverside and Orange County landfills ranges  
from approximately 1,100 to 1,300 lb/yd3  (Leonard and Floom, 2000), an  average density of  
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1,200 lb/yd3  (44.44 lbs/ft3)  for the Badlands Landfill  is assumed here for  the purpose of  
estimating a maximum theoretical vertical stress exerted on the well  piping ( conservatively  
assuming  no arching,  bridging, lateral  force distribution, or soil-dampening effects).  

The resulting data  from the hydraulic efficiency analysis indicates that  gravel- and TDA-
constructed wells  under the estimated  current fill depth (approximately  75 feet deep) conditions 
contain comparable theoretical  porosities, and thus should have similar  landfill gas  flow  at the 
wellheads.  Estimated gravel porosity here is held constant, approximately 25  to 40  percent  
(Freeze and Cherry, 1979), because gravel  compressibility  is generally  very low  under these  
overburden conditions  (Sowers, 1979).  

Since the compression of  TDA  results almost entirely in porosity reduction and particle re
orientation to accommodate the strain (Finney et  al., 2013), we can assume that  the percent  
vertical strain  has a linear relationship with percent porosity loss. Since the  maximum initial  
porosity of  TDA is approximately 63  percent  (Wartman et al., 2007, Finey  et al., 2013), and the  
range of  maximum  theoretical vertical strain associated with 75 feet of landfill burial corresponds  
to 25  to 50 percent  vertical strain (Wartman et al., 2007, Finey et al., 2013), then the estimated 
remaining porosity in the HW-25 TDA  trench below 75 feet of landfill refuse fill materials  
conservatively  ranges from  31  to 47  percent.  

For representation purposes, horizontal wells HW-23  (gravel)  and HW-25  (TDA) are compared.  
Both trenches  were constructed to the same length and relative orientation to the main pipe 
header,  and they  had the same average depth at  the time of  this evaluation (Figures 3 and 5).  
The normalized flow velocities in TDA well HW-25 were, on average, 35  percent  higher (derived 
from  Table 2)  for the eight sampling events  than gravel well HW-23. This  indicates that TDA  
performs as efficiently or  significantly  better than gravel  at  landfill gas  extraction and that the 
remaining in-place porosity of the  TDA is more likely  on the higher end of  the range estimated  
here.  

Normalized flow data of the compared wells under  the current overburden conditions indicated 
that  the  TDA well trenches  hydraulically  perform as   well or  better  than the typical gravel well  
trenches  historically used.   

Constituent Analysis  Comparison  
Average landfill gas  measurements collected in the field (methane, carbon  dioxide, and oxygen)  
were similar to that expected within solid waste landfills. In  general, vapor  samples collected  
from  both TDA- and gravel-constructed  landfill gas  wells contained constituent concentrations  
and patterns  similar  to the historical Badlands Landfill data (Appendix D). The av erage  
percentage o f methane  and other  typical landfill constituents  collected from  both TDA and  
aggregate  types of wells are statistically similar  and within the expected landfill ranges for  
methane, carbon dioxide, and oxygen.  Additionally, the  volatile organics and sulfur compounds  
analytical values  reported  from the lab appear  consistent with the site’s overall historic data.  

The resulting data  from the Phase III  landfill gas  sampling  and constituent  analysis indicates 
that in the  given landfill site and locations, the  TDA well trenches  perform the same  or better  
than the typical  gravel  well trenches  historically used  to extract landfill gas.  
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Introduction 
 
In April 2012, GHD, Inc. (GHD) was retained by CalRecycle to provide sampling and monitoring 
of a TDA gas collection system as Phase III of a landfill gas extraction trench pilot study (herein 
referred to as Phase I, Phase II, or Phase III pilot study) located at the Badlands Landfill in 
Moreno Valley, Calif. The first two phases of the study were initiated by Kennec, Inc. 
(KENNEC), in April 2007, and are summarized below. 

Phase I Summary  
Phase I of the  pilot  study  focused on the construction of  five horizontal  landfill gas  collection 
wells/trenches to assess  the constructability and performance of  TDA as an alternative to gravel  
aggregate (gravel)  for horizontal  landfill gas  collection wells.  Of the  five horizontal  wells, three 
were constructed using TDA as the backfill material around the perforated pipe,  and the other  
two were constructed using traditional  gravel as  the backfill  material.  The final horizontal well  
characteristics are indicated below.  

The typical  well  design called for a depth of 4  feet  and a width of 2  feet with the bottom 2 feet of  
each trench to be excavated into the landfill refuse.  TDA was specified to  conform  to Type A  
TDA  (maximum dimension of 8  inches, with 100% passing  a 4-inch sieve, 95% by weight  
passing a 3-inch sieve,  minimum 50% passing a 1.5-inch sieve, and a maximum of 5% passing  
a 3/16-inch sieve).   

The  gravel was specified to be 2 to 4  inches in  diameter and crushed in conformance with 
ASTM C131. A  6-inch-diameter high-density polyethylene (HDPE), standard dimension ratio 
(SDR) 11,  perforated pipe was to be  placed  on 6  inches of  drainage material in the bottom of  
the trench,  then surrounded and covered with 18  inches of drainage  material.  The 6-inch
diameter  pipe was to be installed in 40-foot-long sections and joined with a 4-foot section of an 
8-inch-diameter HDPE,  SDR 11, perforated expansion pipe.  The perforations  for both the 6-inch 
and 8-inch pipe  were 1/8  inch wide by 1 i nch long spaced at 1.5  inches on center  with four  rows  
of perforations  at 90-degree intervals perpendicular  to the pipe.  The top of the drainage material  
was covered with a 10-ounce woven geotextile material pr ior  to placement of  clean cover soil to 
fill  the remaining 2 feet  of  trench  depth.  

In addition to the standard trench, each horizontal  well  was designed to have a 10-foot by 10
foot by 4-foot-deep pit incorporated along t he extent of  the trench.  The pit  was designed to have 
a 3-foot drainage layer with 1  foot of cover soil.  The purpose of this trench design was to 
provide the landfill with an exact surveyed access location larger  than the trench.  

Gravel delivery  was the largest hurdle to overcome during Phase  I activities, with supply  
depletion on the last 50  feet  of HW-26 construction.  Therefore, a suitable,  slightly larger 4- to 6
inch on-site  gravel stockpile was used as the best  readily available alternative. Information 
gathered during Phase I  of  the pilot study is  presented in  Appendix E. KENNEC documented  
the final  horizontal well construction details as indicated  in Table 1  below:   
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Table 1: Final TDA Horizontal Well Construction Details 

Well ID Final Trench Length (feet) Drainage Backfill Materials 

HW-23 800 gravel 

HW-24 920 TDA 

HW-25 800 TDA 

HW-26 700 gravel 

HW-27 715 TDA 

Phase II Summary  
The purpose of Phase II of this pilot study was to compare the performance of landfill gas 
collection through the five horizontal collection wells constructed with both TDA and traditional 
gravel media (HW-23 through HW-27). Phase II could not be initiated until the horizontal 
collection wells were covered with sufficient waste material so that landfill gas extraction could 
safely begin. Only a portion of the horizontal collection wells were buried at the time of Phase II 
initiation; therefore, KENNEC only evaluated the quality of landfill gas produced from horizontal 
wells HW-26 (aggregate) and HW-27 (TDA). It was determined that, over the course of the four 
sampling events, the analytical data was variable between the two well types and by each 
sampling event. It was recommended that additional monitoring and sampling events be 
conducted when the remaining three wells become active (complete well burial within landfill 
refuse fill materials) in landfill gas collection. Information performed as Phase II of the pilot study 
is presented in Appendix E. 

Phase III  Summary 
This report represents Phase III of this pilot study with the purpose of continued monitoring of 
the Badlands Landfill extraction trenches since all five wells were actively collecting landfill gas 
and completely buried within landfill refuse fill materials. This report reflects the total pilot study 
intent: specifically, to compare the hydraulic properties of both TDA and aggregate landfill gas 
collection wells and to determine potential effects the TDA may have on the landfill gas quality 
when compared to the traditionally used aggregate media. 

Phases I, II, and III of the pilot study have been sponsored by CalRecycle in cooperation with 
Riverside County Waste Management Department. 

Site Description and Background  
The Badlands Landfill is located at 31125 Ironwood Ave.  (Figure  1),  slightly northeast of  the 
jurisdictional boundary of the City of Moreno Valley and north of Highway  60, west of  the City of  
Beaumont, in an unincorporated area of Riverside County, Calif.  

Of the 1,168 acres of  the current landfill property,  246 acres are currently permitted for 
facilitating disposal of  municipal solid waste. T he 246-acre permitted landfill area currently  
encompasses:  

• A 150-acre landfill disposal  footprint area; 
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•	 A 40-acre borrow area; 

•	 A 1.3-acre sedimentation basin; 

•	 An approved waste recycling  park; 

•	 Other disturbed areas utilized for access roads,  maintenance facilities, office 
building, and various other ancillary  facilities; and 

•	 A  few undisturbed areas. 

The Badlands Landfill is  currently operating under Solid Waste Fill Permit  (SWFP) No. 33-AA
0006/05-11, issued by  the Riverside County Environmental Health Department, which is the  
Local Enforcement Agency.  The landfill is currently permitted to receive a maximum of 4,000 
tons of  municipal solid waste per day.   

The local services area  for  the Badlands Landfill is  generally considered to include the City of  
Moreno Valley and surrounding cities and unincorporated communities.  The landfill accepts  
residual waste from the  Robert A. Nelson Transfer Station/Materials Recovery Facility, which 
primarily serves  the City of Riverside.  As a regional disposal  facility, the landfill is also permitted 
to receive waste from  the cities and unincorporated communities of the Coachella Valley in the 
eastern portion of Riverside County, Calif.  

The Badlands Landfill, which has been in operation since 1966, is owned and operated by the  
Riverside County  Waste Management Department and  defined as a Class  III sanitary landfill  
facility, as determined from  Title 27, Sections 20240 through 20260 of the  California Code of  
Regulations.  

Landfill Gas Background  
The composition and  quality of  landfill gas  produced by  a landfill depends on the rate of  
decomposition, which is affected by  the  moisture content of the waste, temperature, soil cover  
permeability, amount of  precipitation, composition of the wastes,  refuse particle size,  
compaction, landfilling practices, and lack of oxygen.  Landfill gas,  generally characterized by  
methane (CH4), carbon dioxide (CO2), hydrogen sulfide (H4S),  and sulfides  (S2-),  is mostly  
produced through anaer obic bacterial decomposition, volatilization, and organic and inorganic  
chemical reactions.  The majority  of  landfill gas  is  produced by bacterial decomposition that  
occurs when organic waste solids,  food (e.g., meats  and vegetables),  garden waste (e.g., leaf  
and yard waste), wood,  and paper products are  broken down by the native bacteria naturally  
present in the waste and surrounding soils. A dditionally, moisture plays a major  role in the 
speed of decomposition.  Generally,  when there is  more moisture  in the refuse, more  landfill gas  
is generated  (unless saturated conditions are long-term).  

Landfill Gas Production and Composition  

There are four phases of bacterial decomposition that a landfill generally goes through the 
course of its lifetime. The composition of landfill gas changes with each of the four phases of 
decomposition. Landfills can often accept waste over a 20- to-30-year period, allowing for the 
waste in the landfill to be undergoing several phases of decomposition at once. Therefore, 
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waste in one area of the  landfill is often in a different phase of decomposition than more recently  
buried waste in other areas.  

The first phase of landfill  decomposition is relatively fast and aerobic (occurs in the presence of  
oxygen). The second phase shifts to anaerobic decomposition conditions  and is non
methanogenic.  During the last  two phases of decomposition,  anaerobic conditions are  
dominant, and the composition of  landfill gas  is approximately 50  percent  methane and 50  
percent  carbon dioxide with trace amounts  (less than 1 percent) of nitrogen, oxygen, hydrogen  
sulfide, hydrogen,  and non-methane organic compounds (NMOCs).  The more organic waste 
and moisture present in  a landfill, the more landfill gas  is produced by bacteria during  
decomposition.  When more chemicals, plastics,  and synthetic  materials  are  disposed in a 
landfill, a higher volume of volatile organic compounds and other  gases  are produced.  

Specific anaerobic bacteria consume organic acids produced during the second phase of  
decomposition and subsequently create a neutral environment that  is able to host a variety of  
methane-producing bacteria for the third phase of  decomposition.  The  fourth phase of landfill  
decomposition occurs when the composition and production rates of landfill gas  remain 
relatively constant. Moisture content is critical  for  the survival and growth of bacteria in a landfill.  
Ideal moisture content  for decomposition is considered one that approaches saturation.  
Biological reactions can be retarded if  moisture content drops  below  40 percent and essentially  
stops when moisture content is below  20 percent.  Therefore, in very dry climates,  methanogenic  
decomposition will have a very small chance of  occurring.  In addition,  methane can only be 
produced in a landfill when oxygen (O2) is no longer present.  

Landfill Gas System  

The Badlands Landfill,  like  the m ajority  of modern landfills,  utilizes an active gas control system  
with associated vertical and horizontal  gas collection wells for the  mitigation and treatment of  
landfill gas  and the  generation of electricity.  An active gas management system  removes  gases  
from  the landfill by creating a vacuum, which promotes  gas  flow  from  the well network and  gas  
collection system though header lines (main pipe distribution) to an air  filter and generator,  
where methane and NMOCs are treated, with excess  flow  going to a flare (gas combustion 
unit).  

From an engineering and maintenance perspective, the most efficient header design is  
considered the “loop design” with integrated shutout valves spaced throughout  the header  
system.  The Badlands Landfill utilizes the loop design,  which allows for  the active system to  
operate more efficiently  should the header line become clogged in some locations,  requiring that  
section to be isolated and shut down for repair. The l oop design allows for redundancy and ease 
of operation.   

Major components of  the active gas collection system at the Badlands landfill include:  

• Vertical  gas collection wells (standard aggregate  use); 

• Horizontal  gas  collection systems (standard aggregate and TDA use); 

• Gas  collection header lines; 
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• Blower; 

• Condensate collection system; and 

• Gas  treatment system (generator and/or  flare). 

Landfill Gas System  Operation and Maintenance  

Routine balancing of the well field to ensure for proper operations is a critical process in active 
landfill gas control systems. Routine inspections for settlement, leaks, or clogged sections must 
be conducted. Extraction wells and header lines need to be checked routinely for 
leachate/condensate buildup that may inhibit the flow of landfill gas. Improper maintenance and 
operation of passive or active gas control systems can result in a point discharge to ambient air, 
odors and landfill gas migration, or explosion and fires. For these reasons, it is critical that the 
landfill simultaneously balance landfill gas production and recovery with electricity generation 
and regulatory air discharge (USEPA, 2010, ASTDR, 2001). 
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Sampling Methodology  and Approach  
The Badlands Landfill currently employs a Landfill Gas Monitoring and Control Plan (LGMCP) in 
accordance with local and state regulations  (e.g.,  Title 29, Section 1150.1).  All monitoring and 
sampling activities  for Phase III of the  pilot  study  were performed in accordance with the site’s  
LGMCP.  GHD performed monitoring and sampling of  landfill gas  with cooperation from the  
Badlands Landfill personnel  independent of  the existing compliance-monitoring program. 
Landfill gas  flow  at each of  the horizontal wells (HW-23 through HW-27) was controlled by  
Badlands  Landfill personnel as part of  the regular  system-balancing procedures. Badlands  
personnel regulate flow  at each landfill well to balance landfill gas  without  the presence of  
oxygen (or  with  very small quantities,  generally  less than 2  percent) by adjusting flow  valves that  
are built into each wellhead.  Therefore, the initial raw  landfill gas  flow values measured by GHD  
at wells HW-23 through HW-27 were a  function of  the balancing conditions  (primarily the  
absence of oxygen)  that  the landfill operators deemed appropriate for power generation and  
landfill gas  treatment, not necessarily  the well’s construction details.   

GHD, as part of the Phase III  pilot  study, monitored the  landfill gas  flow (for hydraulic efficiency  
evaluation) and sampled  landfill gas  at the wellheads of  five horizontal wells twice a month  for 
four  months (July–October). For  this third phase  of  the pilot project,  five wells were monitored  
and sampled:  HW-23 and HW-26 (aggregate wells), and HW-24, HW-25, and HW-27 (TDA 
wells).   

The efficiency of  five horizontal collection wells were evaluated using f ield equipment  (i.e., GEM 
2000+® unit and a digital airflow meter),  which were used to measure airflow, temperature,  
carbon dioxide,  methane, and  oxygen from  each wellhead.  In order to  further evaluate landfill 
gas being produced,  discrete  landfill gas  samples  were also collected in evacuated,  specially  
coated stainless steel canisters (i.e., Summa®).  See Appendix C  for  a photo log of each 
wellhead showing the sampling  configuration, etc.  

LFG samples were then delivered to Analytical Sciences,  Inc., a certified third-party lab located 
in Petaluma, Calif.  Samples were tested  for typical  landfill gas  constituents  for volatile organics  
(EPA-T015),  dimethyl sulfide,  and fixed gases.  The laboratory analytical results are presented in 
Appendix A.  

Specific  goals related to the monitoring and sampling  of LFG in the horizontal wells include:  

•	 Monitoring  the  flow rates at each of  the  five wellheads; 

•	 Monitoring  and sampling  gas quality  and concentrations from the five horizontal 
wells; 

•	 Comparing  flow rates and landfill gas  concentrations of aggregate versus  TDA wells; 
and 

•	 Comparing  landfill gas  constituent panels. 
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Field Activities  
GHD field staff visited  the site on a  twice-monthly  basis between July 11 and October 16, 2012, 
for a total of eight  site visits,  to monitor and sample  the  five site extraction wells (HW-23 through  
HW-27).  Permission to enter the site and perform the work at the Badlands Landfill was  granted  
by the current property owner, the Riverside County Waste  Management  Department.  GHD 
personnel  met with landfill representatives each time prior  to entering the site.  

During t he initial  field visit in July 2012, to aid in the collection of airflow measurements, small  
access ports were installed into the header piping of each of  the  five horizontal wellheads  (See 
Appendix C).  The ports are located  at each wellhead such that airflow measurements could be 
collected with a portable manometer  from each well prior  to the airflow regulatory valve and 
prior  to its  connection to the main landfill gas  collection header.  These access port  
measurements,  together  with the percentage that  the wellhead valve was open (10%, 20%,  
etc.),  enabled the evaluation of individual  wells’  airflow performance and the comparison of  
airflow between wells.   

Temperature and atmospheric pressure  measurements were also collected at  the time of airflow  
measurements. Additional  field parameters  (carbon dioxide, methane, and oxygen) were then  
collected with the GEM 2000+®  unit and recorded on site with location-specific field data 
sheets.  

After the  field parameters were measured at each wellhead,  discrete  air samples were collected  
at  the wellhead from  the sample ports. LFG sampling ports were installed at each location prior 
to the airflow valve and its input into the main LFG collection header with dedicated sample 
tubing and fittings.  At  the sample port, tubing was  connected to a sampling manifold using  
Swagelok®  fittings and a Summa® 1.4 liter canister.  The sampling manifold consisted of a 
stainless steel tube with a pressure gauge, a vacuum  gauge, and connections  for the sample 
canister. Each sample location was purged of air  (from the connective tubing and sampling 
manifold)  for a  minimum of three  minutes  prior to sample collection  to obtain a representative 
landfill gas  sample.  The time (PST), sample collection length of  time,  sample location,  sample  
canister identification, sample manifold identification, and the canister vacuum before and after  
sample collection were  noted for each air sample collected. Samples were then entered onto  
and accompanied by a chain-of-custody form  and  immediately shipped to the analytical  
laboratory via overnight  mail.   

Chemical  and Physical Analysis  
Chemical analyses  for the landfill gas  air samples included:  

• Fixed gases by ASTM 1946D  test  method; and, 

• Volatile  hydrocarbons and sulfur  compounds  by EPA Test Method TO-15. 

Quality Control Evaluation  
The laboratory’s quality assurance and quality control included the use of method blanks to 
exclude false-positive analyses and the use of laboratory control samples to evaluate the 
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percentage recovery of known analyte spikes. The recovery percentages for each of the sample 
analytes were within acceptable ranges. The complete laboratory report, QA/QC data, and the 
chain-of-custody form are included in Appendix A. 
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Results 
 
Field Parameters  
Airflow  

Airflow is tabulated below according to sample date from the eight field events and the airflow at 
the gas collection wells were initially averaged by well type (TDA and gravel). On average 
(without normalizing flow to the percent the valve was open), the gravel wells had a larger 
volume of air, cubic feet of air flowing per minute (CFM), out of the wellheads, which is a 
function of the landfill operator’s landfill gas extraction balance from the wellhead airflow valve. 
This relationship is shown on Table 2 below. 

Table 2: Field-Collected Data 

Well ID Sample 
Date 

Flow 
(CF 
M) 

Normalized 
Flow (CFM) 
to Valve at 
100% Open 

Temp 
(Fº) 

Methan 
e (CH4) 

% 
CO2 

% 
O2 
% 

Valve 
% 

Open* 

Barometric 
Pressure 

(ATM) 

HW-23 
(Gravel) 

7/10/2012 34.0 61.8 97.6 56.3 43.4 0 55 27.50 

7/24/2012 31.5 57.3 NM 53.5 40.3 0 55 27.56 

8/7/2012 39.4 71.6 123.2 53.5 43.2 0 55 27.57 

8/21/2012 33.1 60.2 105.6 50.2 41.2 0 55 27.51 

9/4/2012 33.4 60.6 99.1 49.2 39.7 0 55 27.69 

9/18/2012 35.9 179.4 99.6 63.3 45.2 0 20 27.60 

10/2/2012 34.7 63.1 112.5 53.5 40.3 0 55 27.28 

10/16/2012 28.6 63.6 98.6 56.1 43.9 0 45 27.52 

Average 33.8 77.2 77.2 54.5 42.2 0.0 49.4 27.53 

HW-24 
(TDA) 

7/10/2012 26.8 134.0 106.1 62.4 45.9 0 20 27.49 

7/24/2012 28.2 140.9 NM 58.0 41.9 0 20 27.56 

8/7/2012 29.9 85.4 111.6 59.4 46.4 0 35 27.56 

8/21/2012 16.4 82.2 101.9 56.4 43.5 0 20 27.50 

9/4/2012 19.3 96.7 103.1 55.9 41.3 0 20 27.65 

9/18/2012 37.2 186.0 98.4 65.7 45.0 0 20 27.60 

10/2/2012 23.5 117.6 112.8 54.3 40.4 0 20 27.29 

10/16/2012 34.4 98.3 104.4 55.0 45.0 0 35 27.52 

Average 27.0 117.6 117.6 58.4 43.7 0.0 24 27.52 
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Well ID Sample 
Date 

Flow 
(CF 
M) 

Normalized 
Flow (CFM) 
to Valve at 
100% Open 

Temp 
(Fº) 

Methan 
e (CH4) 

% 
CO2 

% 
O2 
% 

Valve 
% 

Open* 

Barometric 
Pressure 

(ATM) 

HW-25 
(TDA) 

7/10/2012 46.8 133.7 111.5 57.8 43.7 0 35 27.49 

7/24/2012 36.6 104.4 NM 57.8 41.6 0.1 35 27.55 

8/7/2012 40.4 115.4 115.4 42.6 82.6 0 35 27.58 

8/21/2012 20.8 59.5 97.2 54.8 43.0 0 35 27.52 

9/4/2012 29.6 84.4 96.1 53.2 42.0 0 35 27.65 

9/18/2012 53.8 153.7 98.8 68.3 46.0 0 35 27.61 

10/2/2012 31.5 90.1 109.6 53.2 38.6 0 35 27.29 

10/16/2012 52.3 149.4 93.3 46.7 36.7 3.1 35 27.52 

Average 39.0 111.3 103.1 54.3 46.8 0.4 35 27.53 

HW-26 
(Gravel) 

7/10/2012 65.0 144.4 113.1 51.0 42.4 0 45 27.54 

7/24/2012 50.2 111.5 NM 55.4 38.5 0.1 45 27.59 

8/7/2012 55.1 100.2 116.8 54.0 NM 0.1 55 27.60 

8/21/2012 29.2 64.9 97.5 53.8 41.7 0 45 27.55 

9/4/2012 36.0 79.9 109.2 53.8 39.5 0 45 27.63 

9/18/2012 69.2 125.8 102.6 65.4 43.1 0 55 27.66 

10/2/2012 38.3 85.2 116.7 53.2 37.6 0 45 27.31 

10/16/2012 63.2 114.9 98.8 57.0 40.0 0 55 27.54 

Average 50.8 103.4 107.8 55.5 40.4 0.0 49 27.55 

HW-27 
(TDA) 

7/10/2012 21.5 21.5 106.1 55.8 46.6 0.06 100 27.51 

7/24/2012 17.2 17.2 NM 56.1 43.7 0 100 27.59 

8/7/2012 24.1 24.1 105.6 38.2 30.6 0 100 27.57 

8/21/2012 11.1 11.1 93.3 54.7 44.7 0.1 100 27.54 

9/4/2012 13.2 13.2 85.1 55.1 44.3 0.2 100 27.57 

9/18/2012 24.1 24.1 95.4 64.8 45.3 0 100 27.66 

10/2/2012 15.1 15.1 101.8 55.7 43.8 0.2 100 27.31 

10/16/2012 26.0 26.0 83.0 56.6 43.6 0.1 100 27.55 

Average 19.0 19.0 95.8 54.6 42.8 0.1 100 27.54 

NOTE: 

NM = Not measured or  error reading on u nit
  
* = % Value of valve open as set  by Badlands landfill personnel 
CFM = Cubic feet per minute  
ATM = atmospheric pressure in inches of mercury  
F = Fahrenheit   
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Chart 1: Average Airflow vs. Time (Raw values, not normalized). 

Chart 1  indicates the average measured  flow velocities of  gravel and TDA  wells for each of  the 
eight monitoring and sampling events.  It is difficult to compare the  airflow  measurements from  
HW-27 to the other wells due to its location at the  end of the  gas  collection system, the different  
screen length in the well design, and the length of  header pipe to the extraction blower,  all of  
which contribute to airflow loss. An additional problem with relating HW-27 to the other well flow  
data is  that the flange installed at HW-27 was custom-built by site landfill personnel  of  an 
unknown diameter  (assumed to be 2.5 inches)  and  no as-built  drawings or documentation  of the 
wellhead were available  at  the time of producing t his report. For these reasons, HW-27 
demonstrates  reduced flow  velocity  and is not  comparable to HW-23 through HW-26 with regard 
to airflow  performance  and is not shown.   

Airflow in all the horizontal well trenches are individually controlled by a butterfly  valve located 
where  the header pipe meets  the individual trench piping.  The relationship shown in Chart 1  
includes the valve adjustments  (% open setting)  as they were during t he actual  field flow  
measurements.  

Badlands  Horizontal Well N ormalized  Airflow Comparison  

The directly measured flow velocities of gravel and TDA wells do not accurately reflect a 
relationship of the airflow performance to the two well types (because the landfill operators 
manually restrict/set the flow at each wellhead). Once the documented airflow values were 
normalized to the valves being open to 100 percent for wells HW-23 through HW-26, a flow 
performance could be analyzed. In this case, “normalization” of the flow data refers to a 
simplified and scaled version of statistics in which the normalized flow values allow for 
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comparison of values at their maximum potential. The “valve % open” data was used to 
estimate the maximum flow that each well could theoretically perform under the site operational 
conditions as they were during the sampling and monitoring period of 2012. It should be noted 
that this is a relative normalization estimate for comparing both well types; pipe friction and pipe 
head loss factors were not used in this calculation because both well types were constructed 
with the same type, size, and relative length of piping. Chart 2 presents average normalized 
airflow data. 

Chart 2: Average Airflow (Normalized ) vs. Sample Event Date in HW-23 through HW-26. 

0 
20 
40 
60 
80 

100 
120 
140 
160 
180 
200 

TDA Gravel 

Date 

C
ub

ic
 F

ee
t/M

in
ut

e 

Chart 2 indicates that when the four wells’ (HW-23 through HW-26) flow data sets have been 
normalized, the TDA wells produce a higher resulting potential airflow velocity than the 
aggregate wells. Both well types appear to follow the same general flow pattern over time, with 
potential maximum flow in TDA increased on average 23 percent (from Table 2) more airflow 
than gravel wells. It should be noted that applying the Darcy friction factor to these estimates 
could adjust normalized maximum flow values relatively higher for both well types. 

Field-Measured Methane  

Methane measurements were collected from HW-23 through HW-27 during field activities from 
a GEM 2000+ LFG field instrument. The average percent methane measured in TDA wells and 
gravel wells are indicated on Chart 3 and included in Table 2. As Chart 3 shows, the average 
percentages of methane measured in both types of wells are comparable to each other and fall 
within the expected range of methane (approximately ±45-60%) within landfills. 
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Chart 3: Average % Methane TDA vs. Gravel Wells 
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Other Field-Measured Constituents  

Carbon dioxide and oxygen measurements were also collected during field activities from a 
GEM 2000+ landfill gas field instrument. The percentages of carbon dioxide and oxygen 
measured in the field for the five wells were generally within the range expected of landfills, 
which are 40 to 60 percent and less than 1 percent, respectively. It should be noted however, 
that several times during the course of collecting the field-measured constituents, the landfill gas 
pipe collection system was stopped and restarted. Therefore, oxygen concentrations measured 
to be higher than 1 percent were most likely associated with the system stop/start process. 
Carbon dioxide and oxygen data are included in Table 2. 

Other Field-Measured Parameters  

Other field-measured parameters included ambient air barometric pressure (ATM units) and  
temperature of the landfill gas  flowing t hrough each wellhead. Temperature is monitored  for  
qualitative analysis of bacterial activity,  and barometric pressure can be monitored to  model  
vertical and horizontal migration of  landfill gas.  

Generally, the rise in temperature of  the refuse  material is directly related to increased bacterial  
activity,  which in turn increases  landfill gas  production and increases volatilization and chemical  
reaction rates.  Generally, when the atmospheric  barometric  pressure is  falling,  the landfill gas  
tends  to migrate out of landfills into the  surrounding areas. Barometric pressure and  
temperature values are included in Table 2.  
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TDA Compressibility  versus Landfill Burial Depth 
TDA exhibits  a high degree  of immediate and time-dependent compression  (Wartman et al.,  
2007, and Finney et al.,  2013). Compressed TDA initially exhibits plastic deformation followed 
by long-term elastic behaviors under additional loading.  The contribution of porosity reduction 
and particle rearrangement/self-packing are significant in the immediate compression of  TDA  
and is a function of  TDA  particle size  distribution  and applied stress.  Time-dependent  
compression is  mainly a function of  TDA  size distribution  and time. Under compressive loads  
(vertical stress), individual TDA particle compression is negligible, while TDA’s high porosity  
attribute  is thought  to accommodate  the majority of  the strain  (Finney et al., 2013).  

Compression experiments on TDA,  holding lateral pressures constant, have provided 
information on the behavior of  TDA under a range of compressive forces  (Ahmed, 1993, Edil  
and Bosscher,  1994,  Wartman et al., 2007, and Finney et al., 2013). Stress vs. Strain  curves 
(Graphs 1 and 2) provide a range of  theoretical vertical strain values (compression or vertical  
shortening) that different  types of  TDA or a percent composition of  TDA undergo over a range of  
stress  conditions.  One can then estimate the remaining pore volume of  the compressed  TDA  
since vertical shortening  through  compression is inversely proportional  to the pore volume of the  
compressed TDA.   

For example, if a  TDA  material with an initial porosity of  50  percent  has undergone 20  percent  
vertical strain (compressed by 20% overall  in the vertical  direction),  and  assuming all of the 
strain is accommodated as  porosity  reduction, then:   

50%  porosity times 0.2 = 10%, and  50%-10% = 40% remaining porosity.  

20% Vertical Strain 

50% por 40% porosity 

Graph 1.  Vertical  strain (Ɛv) vs.  stress (σv)  for various compositions of  TDA (Wartman et al.,  
2007).  Note: as stated in the example above,  25% Ɛv  corresponds to approximately  160  kPa  σv.  
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Graph 2.  Percent vertical strain versus stress  (in pounds per sqaure  inch) for Type A TDA, Type 
B TDA, and  Type A and Type B  mixture  TDA (  Finney et al., 2013).  Note: As stated in the 
example above,  50% vertical strain (Ɛv)  corresponds to approximately  23  psi.  

Current Horizontal Well Burial Depth  
Burial depths of the current horizontal wells (HW-23 through HW-27) within the Badlands 
Landfill is estimated here. The fill depth was estimated by taking the initial topographic map 
(See Appendix E) of the site after the horizontal wells were installed and overlaying the 2012 
site topographic map surface (Figure 2). Then average fill depths were generated by subtracting 
the previous surface elevations from the 2012 elevations. Profiles were then generated from the 
two topographic surveys to graphically display the average fill depth over the horizontal wells 
(Figures 3 through 7). The approximate landfill burial depths of the horizontal wells ranged from 
66 to 84 feet at the time of this evaluation. Average burial depth is 75 feet. 

Badlands Overburden Estimate 

Horizontal wells HW-23 (gravel) and HW-25 (TDA),  which have  similar well construction,  are  
compared to each other  here in reference to  overburden (vertical stress) and vertical  
deformation (vertical strain),  in-place porosity, and normalized airflow because:  

•	 Both wells are buried by approximately  the same depth (~75 feet)  of  landfill refuse fill 
materials; 

•	 Both wells have the same length of  trench (800 feet, see Table 1); and, 

•	 The wells are near  each other  and have the same relative orientation (the  two  wells 
were constructed generally in the northwest-southeast orientation) to the main pipe 
header (Figure 2); 

Contractor’s Report	 17 



 

  
 

 
 

 
 

 
 

       

     

     

     

  

Landfill long-term fill densities have been previously estimated  from various landfills in southern 
California (See Table 3  below).  Selecting data  from landfills in the same vicinity helps represent  
similar conditions at the  Badlands Landfill in terms of landfill type and native soil/fill mixing  
materials. Therefore,  these estimated average landfill densities can be used to calculate  
theoretical maximum compression loads  (vertical strain) exerted on the horizontal well trenches.  

Table 3:  Approximate Landfill Densities-Riverside and Orange Counties, Calif.  Table Simplified  
from Leonard  and Floom, 2000  

SITE LOCATION 

LONG-TERM DENSITY 
metric tons/m3 (lb/yd3) 

Measured/ 
Reported Refuse 

Total 
Refuse and 

Cover 
Landfilling 

El Sobrante Landfill Riverside County 1.04 (1740) 1.28 (2125) 0.78 (1294) 

Olinda Alpha Landfill Orange County 0.80 (1333) 0.99 (1651) 0.67 (1111) 

FRB Landfill Orange County 0.88 (1467) 1.15 (1910) 0.66 (1100) 

Prima Descheca Landfill Orange County 0.88 (1467) 1.15 (1910) 0.66 (1100) 

Since the long-term landfill densities within the Riverside and Orange County landfills range 
from approximately 1,100 to 1,300 lb/yd3, we assume an average density  of 1,200  lb/yd3  (44.44  
lbs/ft3) for  the B adlands Landfill.  If we assume only  vertical stresses are exerted on the wells (no 
bridging, lateral  force distribution, or soil-dampening effects), and  that horizontal wells HW-23 
and HW-25 have an approximate average of 75  feet of landfill materials overlying the trenches,  
then the resulting m aximum  theoretical vertical strain on the horizontal  well trenches is:   

75 ft x 44.44 lbs/ft3  =  3,333.3 lb/ft2  =  23 lb/in2  (psi)  or 160 kilopascals (kPa)  

The corresponding percent vertical strain  (Ɛv)  associated with 23 psi  /160 kPa,  presented in  
Graphs  1 and 2 , ranges from  approximately  25 to 50  percent.   

Current  Badlands Horizontal Well  Porosity Estimates 

Gravel is not  known to be a compressible material ex cept under extremely high loads, and 
therefore,  the gravel trenches buried within the landfill are not expected to  significantly  change  
or deform over  time with regard to porosity. Since 2-inch gravel was used to construct  the gravel  
horizontal wells (HW-23 and HW-26), and coarse  gravel aggregates are known to range  from 25  
to 40  percent  porosity (Freeze and Cheery, 1979),  we assume  the current  gravel  trench porosity  
ranges between 25  and 40  percent.  

Since the vertical  compression of  TDA results almost entirely in porosity reduction and particle 
re-orientation to accommodate the strain (Finney et al., 2013), we can assume that the percent  
vertical strain  has a linear relationship  percent porosity loss. Since the initial porosity of  Type A  
TDA  ranges  from  62.4% to 63.5%  (Wartman et al., 2007, Finey et al., 2013),  and the maximum  
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theoretical vertical strain associated with 75 feet of landfill burial  corresponds to 25-50% vertical  
strain (as  porosity reduction), then:  

63+%  porosity times  0.25  to 0.50  (vertical strain) is  approximately  16%-32%.  So  63% minus  
16%-32%  is  approximately 31-47% remaining porosity in the HW-25 trench below 75 feet of  
landfill refuse fill materials  

HW-23 (Gravel) and HW-25 (TDA) Hydraulic Efficiency Comparison  

Since the estimated in place porosities of  the gravel in trench HW-23 and t he TDA  in trench 
HW-25 are similar, and the well construction details and well orientations  are also similar, then  
the normalized airflow velocities  of  the two well  types should be similar.  

Chart 4: Airflow  (Normalized) vs.  Sample Event  Date in Wells HW-23 and HW-25 

0 
20 
40 
60 
80 

100 
120 
140 
160 
180 
200 

TDA Gravel 

Date 

C
ub

ic
 F

ee
t/M

in
ut

e 

However, the normalized flow velocities in TDA well HW-25 were, on average, 35 percent 
higher (taken from Table 2) for the eight sampling events than those in gravel well HW-23. Chart 
4 above shows the relationship of normalized airflow versus sample event date for the similarly 
constructed horizontal gravel well HW-23 and horizontal TDA well HW-25. This indicates that 
TDA performs the same or better than gravel at landfill gas extraction. 

Analytical Laboratory Results  
Landfill gas samples from horizontal wells HW-23 through HW-27 were collected and submitted 
to the analytical laboratory for analyses as described in Section 2.1 in order to qualitatively 
compare relative minor constituent concentrations of landfill gas collected from the TDA and 
gravel wells. As expected, volatile organic compounds (VOCs) like tetrachloroethane (PCE), 
petroleum hydrocarbons such as gasoline and benzene, chlorinated VOCs, and sulfur 
compounds (dimethyl sulfide) were detected in the landfill gas samples collected from the five 
monitored wells. Table 4 below summarizes examples of the average concentrations of 
gasoline, PCE, and dimethyl sulfide concentrations detected in wells HW-23 through HW-27. 
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Table 4: Average Gasoline, PCE, and Dimethyl Sulfide in TDA vs. Gravel Wells 

Sample Date 

7/11/2012 7/24/2012 8/7/2012 8/21/2012 9/4/2012 9/18/2012 10/2/2012 10/16/2012 

Parts per Billion by Volume (ppbv) 

GASOLINE 

HW-23 520,000 1,100 1,800 460,000 340,000 440,000 61,000 150,000 

HW-26 530,000 1,700 2,400 230,000 490,000 280,000 280,000 300,000 

Gravel Well 
Average 525,000 1,400 2,100 345,000 415,000 360,000 170,500 225,000 

HW-24 340,000 1,700 2,200 490,000 450,000 490,000 320,000 310,000 

HW-25 570,000 1,900 2,100 440,000 510,000 440,000 430,000 920 

HW-27 500,000 2,100 1,900 3,000 530,000 400,000 310,000 230,000 

TDA Well Average 470,000 1,900 2,067 311,000 496,667 443,333 353,333 180,307 

PCE 

HW-23 980 5 7 1,300 980 1,100 0 570 

HW-26 1,100 6 6 0 1,000 920 810 660 

Gravel Well 
Average 1,040 6 7 650 990 1,010 405 615 

HW-24 860 5 5 900 920 0 610 610 

HW-25 1,200 6 6 980 1,100 1,100 1,600 0 

HW-27 1,000 7 6 0 1,100 900 1,400 590 

TDA Well Average 1,020 6 6 627 1,040 667 1,203 400 

DIMETHYL SULFIDE 

HW-23 16,000 6,000 12,000 15,000 12,000 15,000 2,400 5,800 

HW-26 15,000 9,500 10,000 16,000 13,000 13,000 12,000 13,000 

Gravel Well 
Average 15,500 7,750 11,000 15,500 12,500 14,000 7,200 9,400 

HW-24 9,100 10,000 14,000 14,000 15,000 18,000 18,000 16,000 

HW-25 16,000 11,000 13,000 14,000 17,000 17,000 20,000 0 

HW-27 20,000 20,000 17,000 220 22,000 20,000 20,000 17,000 

TDA Well Average 15,033 13,667 14,667 9,407 18,000 18,333 19,333 11,000 

In general, the five wells exhibited similar average concentrations (to the same order of 
magnitude) and patterns of concentrations for the constituents analyzed and reported. As 
examples, Chart 5, Chart 6, and Chart 7 display the average concentrations of gasoline, PCE, 
and dimethyl sulfide, respectively, in the gravel and TDA wells. The complete laboratory 
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analytical reports are included in Appendix  A,  and  a  summary  table of  analytical results is  
included in Appendix B.  

Chart 5:  Average Gasoline Concentrations in TDA  and Gravel Wells  

Chart 6: Average PCE Concentrations in TDA and Gravel Wells 
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Chart 7: Average Dimethyl Sulfide Concentrations in TDA and Gravel Wells 

The analytical values  for volatile organics and sulfur compounds  reported  from the laboratory  
appear consistent  with the site’s overall historic data.  However, the laboratory-reported values  
for methane and carbon dioxide are lower and the oxygen and nitrogen values are higher  than 
those collected i n the field (using field-calibrated equipment)  and not consistent with  the site’s  
overall historical  data.  This may be explained by the landfill gas  recovery operations  and field 
instrumentation used. Field notes  from the August 21, 2012,  sampling event, and potentially on 
July 24 and August 7, 2012,  indicated that  the landfill’s air collection system  was intermittently  
and unexpectedly turned  off  on  those days  due to operational issues, and therefore, some of  
those analytical data reported by  the laboratory were inconsistent  with the historical data.  

For constituent concentration comparison purposes,  the sampling procedures were consistent  
from well to well and from sampling event  to sampling event.  Therefore, all samples were 
collected in the same manner under  the same conditions. And comparing constituent  
concentrations  for the eight sampling events was evaluated.  

Comparison of TDA vs.  Gravel  Trenches 
Hydraulic efficiency is not only related to construction of the  given well but  also to the  trench fill 
material  porosity and pore connectivity.  Landfill gas  extraction rates,  and/or  the amount of  
energy consumed to extract  landfill gas,  is important.  The observed flows in the well piping are 
relative  to current site conditions,  and  efficiency will degrade as  the length of  landfill gas  piping  
and the amount of  landfill gas  extraction wells increase.  

Hydraulic efficiency of horizontal wells HW-23 (gravel) and HW-25  (TDA)  were compared to  
each other because they operate under almost identical conditions  (landfill location, orientation,  
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burial depth, trench length, etc.). Since the gravel trench porosity is approximately 25  to 40  
percent  and the TDA trench porosity is  estimated  here  to be 31  to 47  percent  under 75  feet of  
landfill material  overburden, we would expect to see normalized airflow velocities  on the order of  
15  to 20  percent  higher in the  TDA-constructed wells  than in  the gravel  wells. This overburden  
condition  results in a  maximum estimated overburden stress of 23 psi/160  kPa range. However,  
as Chart  4 and Table 2 indicate,  the  TDA trenches perform  with  significantly  more airflow  (35%  
on average in two similarly constructed  gravel and  TDA wells)  than the gravel  trenches.  
Therefore,  since  the estimated  porosity within the  gravel  trenches are most likely within  the 
literature range,  and since the estimated  porosities  in the TDA trenches  are  conservative, the 
actual remaining TDA porosities are most  likely  shifted  higher  than the  estimated  TDA range  in  
this report  and higher than that  of the gravel  trenches.  This may be due to TDA’s physical  
properties in transferring vertical stresses laterally, and resulting in a higher-than-estimated in-
place TDA porosity.   

Regarding the constituent sampling analysis, there does  not appear  to be a significant  
difference in  the tested constituent concentrations over time between the two well types.  
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Conclusions 
 
Eight sampling and monitoring events were performed at  the Badlands Landfill (July through  
October 2012) in order  to determine if  TDA-constructed wells  have an influence on the quality  
and quantity of LFG being produced as compared to that of  traditionally constructed  gravel  
wells.   

After careful  review of  the airflow measurements, it was noted that  initially  the gravel wells had 
more air  flowing t o the wellheads  than the TDA-constructed wells  did. This was determined to 
be based on the landfill operator’s control of  the flow  valves  to maximize LFG for  power  
generation.  The landfill personnel determined the  flow valve settings based on  maximizing  
airflow  while  balancing  oxygen to near zero percent of  the airflow mass.  When the airflow  valves  
for the studied wells  were normalized to 100  percent  open (Charts  2  and 4),  the data  indicated 
that  the TDA-constructed wells have the potential  for higher  flow rates  than the  aggregate  wells.  

The estimated long-term in-place density of the Badlands Landfill is approximately  1,200 
lb/yd3.  The approximate landfill burial depth of  the  horizontal wells ranged from 66 to 84  feet.  
Holding lateral  strain and  dampening effects  constant,  the maximum  estimated range of vertical  
strain in the Badlands  TDA HW-25 trench (under  an approximate average of  75 feet  of fill)  
ranges from  25  to  50  percent. Assuming all the vertical strain is accommodated as  porosity  
reduction  (through  particle repacking and reorienting), and that  TDA begins with approximately  
63  percent  porosity,  then a 25  to 50  percent  vertical strain results in approximately 31 to 47  
percent  remaining porosity with the TDA horizontal wells.   

The actual  remaining porosity in the TDA well trenches,  covered by 75 feet of landfill  
overburden, due to bridging and soil-dampening effects, is likely higher than estimated  here  (31
47%), while the gravel well trench is  in  the range of  25  to 40  percent.  This  is exemplified when 
comparing the two similarly constructed wells  (HW-23 and HW-25):  The normalized flow  
velocities in TDA well HW-25 were, on average,  indicating potentially 35  percent  higher flow  
(taken  from  Table 2)  for the eight sampling events,  and   the  wellhead control valves set by the  
landfill engineers on the TDA wells were consistently  set to lower  percentage open settings  than  
gravel wellheads to get  the equivalent  landfill gas  flow  as that in the  gravel wells.  

Under normal operating c onditions, average landfill gas  measurements collected in the field  
(methane, carbon dioxide, and oxygen) were similar to that expected within solid waste landfills  
and similar in quantities  and overall patterns  to historical Badlands Landfill  data  for both the 
TDA- and aggregate-constructed wells.  The eight  sampling events were enough to show  
general trends in typical constituents and  flow rates  for both horizontal  well  types.  

The data analysis supports the  finding t hat the horizontal landfill  gas  collection wells using TDA  
as the pipe bedding perform the same if not better in regard to hydraulic efficiency and 
constituent loading than the typical gravel construction technique historically used in landfill  gas  
collection trench systems.  
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Recommendations 
 
GHD recommends  the following:  

•	 Analyze TDA  for  flow performance over time  versus  burial  to see if there is an 
efficiency-loss relationship as  the TDA wells progressively become loaded 
(compressed) over time. 

•	 Perform routine maximum airflow testing in the TDA and aggregate wells. 

•	 Improve well-sampling collection methodology by passively  and actively pumping 
residual air  from air sampling tubing and manifolds prior to sampling. 

•	 Revise  landfill gas  sample analytes to test  for  known breakdown products  of  tires. 
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Abbreviations  and Acronyms 

ATM Standard atmospheric pressure unit in inches of mercury 

CalRecycle California Department of Resources Recycling and Recovery 

CFM Cubic Feet per Minute 

GHD GHD Inc. 

HDPE High Density Polyethylene 

EPA Environmental Protection Agency 

LFG Landfill Gas 

LGMCP Landfill Gas Monitoring and Control Plan 

KENNEC Kennec, Inc. 

NMOCs Non-Methane Organic Compounds 

PTE Passenger Tire Equivalents 

SDR Standard Dimension Ratio 

SWFP Solid Waste Fill Permit 

TDA Tire-Derived Aggregate 

VOCs Volatile Organic Compounds 
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Figures
  

• Figure 1  Vicinity  Map 

• Figure 2  Site Plan 

• Figure 3  Profile View of HW-23 

• Figure 4  Profile View of HW-24 

• Figure 5  Profile View of HW-25 

• Figure 6  Profile View of HW-26 

• Figure 7  Profile View of HW-27 
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Appendix A: Laboratory Analytical Data 




Analytical Sciences
 

November 07, 2012 

Dave Vossler 
GHD, Inc. 
2235 Mercury Way, Suite 150 
Santa Rosa, CA 95407 

Dear Dave, 

Enclosed you will find Analytical Sciences' final report 2071101 for your Cal Recycler Badlands project. 
An invoice for this work is enclosed. 

Should you or your client have any questions regarding this report please contact me at your 
convenience. We appreciate you selecting Analytical Sciences for this work and look forward to serving 
your analytical chemistry needs on projects in the future. 

Sincerely, 

Analytical Sciences 

Mark A. Valentini, Ph.D. 

Laboratory Director 

P.O. Box 750336 110 Liberty Street 
Petaluma, CA 94975-0336 Petaluma, CA 94952 
Telephone: (707) 769-3128 



Analytical Sciences
 

Report Date: November 07, 2012 

Laboratory Report 

Dave Vossler 
GHD, Inc. 
2235 Mercury Way, Suite 150 
Santa Rosa, CA 95407 

Project Name: Cal Recycler Badlands 

Lab Project: 2071101 

This 17 page report of analytical data has been reviewed and approved for release. 

Mark A. Valentini, Ph.D. 

Laboratory Director 

P.O. Box 750336 110 Liberty Street 
Petaluma, CA 94975-0336 Petaluma, CA 94952 
Telephone: (707) 769-3128 



Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2071101-01 HW-27 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 

Page 2 of 17 

Lab Project#: 2071101 

Result (ppbv) RDL (ppbv)
 
500000 (1)b 25000
 

46000 840
 
3900 840
 

ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 

7200 3300
 
17000 330
 

ND 840
 
ND 840
 

10000 840
 
ND 840
 
ND 840
 
ND 840
 

8800 840
 
20000 840
 

ND 840
 
28000 840
 

ND 840
 
22000 840
 

ND 840
 
ND 840
 

8100 840
 
ND 500
 

5900 840
 
2700 840
 

11000 840
 
ND 840
 
ND 840
 

2300 840
 
ND 840
 
ND 840
 

17000 840
 
ND 840
 
ND 840
 

1000 840
 
ND 840
 

2600 840
 
5600 840
 
1200 840
 
1100 840
 

ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 

CA Lab Accreditation #: 2303 



Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv)
 
2071101-01 HW-27 Methyl tert-Butyl Ether (MTBE) ND 840
 

Tertiary Butyl Alcohol (TBA) ND 6700
 
Ethyl tert-Butyl Ether (ETBE) ND 840
 
Tert-Amyl Methyl Ether (TAME) ND 840
 

Surrogates Result (ppbv) % Recovery Acceptance Range (%)
 
Dibromofluoromethane 19.8 100 70-130
 
4-Bromofluorobenzene 25.0 115 70-130
 

Date Sampled: 07/10/12 Date Analyzed: 07/17/12 QC Batch: B010993
 

Date Received: 07/11/12 Method: EPA TO-15
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Lab Project#: 2071101 CA Lab Accreditation #: 2303
 



Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2071101-02 HW-26 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Lab Project#: 2071101 

Result (ppbv) RDL (ppbv)
 
530000 (1) 27000
 

38000 910
 
3100 910
 

ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 

6500 3600
 
18000 360
 

ND 910
 
ND 910
 

4300 910
 
ND 910
 
ND 910
 
ND 910
 

4800 910
 
16000 910
 

ND 910
 
29000 910
 

ND 910
 
19000 910
 

ND 910
 
ND 910
 

5800 910
 
ND 550
 

5000 910
 
1800 910
 
9700 910
 

ND 910
 
ND 910
 

2500 910
 
ND 910
 
ND 910
 

18000 910
 
ND 910
 
ND 910
 

1100 910
 
ND 910
 

4000 910
 
8100 910
 
2400 910
 
1900 910
 

ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 

CA Lab Accreditation #: 2303 



Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2071101-02 HW-26 Methyl tert-Butyl Ether (MTBE) ND 910 

Tertiary Butyl Alcohol (TBA) ND 7300 
Ethyl tert-Butyl Ether (ETBE) ND 910 
Tert-Amyl Methyl Ether (TAME) ND 910 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 20.8 105 70-130 
4-Bromofluorobenzene 19.8 92 70-130 

Date Sampled: 07/10/12 Date Analyzed: 07/17/12 QC Batch: B010993 

Date Received: 07/11/12 Method: EPA TO-15 
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Lab Project#: 2071101 CA Lab Accreditation #: 2303
 



Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2071101-03 HW-25 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Lab Project#: 2071101 

Result (ppbv) RDL (ppbv)
 
570000 (1)a 25000
 

34000 840
 
4800 840
 

ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 

10000 3300
 
23000 330
 

ND 840
 
ND 840
 

4800 840
 
ND 840
 
ND 840
 
ND 840
 

10000 840
 
23000 840
 

ND 840
 
39000 840
 

ND 840
 
26000 840
 

ND 840
 
ND 840
 

7900 840
 
ND 500
 

7400 840
 
2900 840
 

22000 840
 
ND 840
 
ND 840
 

3700 840
 
ND 840
 
ND 840
 

23000 840
 
ND 840
 
ND 840
 

1200 840
 
ND 840
 

4200 840
 
8300 840
 
1600 840
 
1900 840
 

ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 

CA Lab Accreditation #: 2303 



Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2071101-03 HW-25 Methyl tert-Butyl Ether (MTBE) ND 840 

Tertiary Butyl Alcohol (TBA) ND 6700 
Ethyl tert-Butyl Ether (ETBE) ND 840 
Tert-Amyl Methyl Ether (TAME) ND 840 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 19.4 98 70-130 
4-Bromofluorobenzene 23.2 107 70-130 

Date Sampled: 07/10/12 Date Analyzed: 07/17/12 QC Batch: B010993 

Date Received: 07/11/12 Method: EPA TO-15 
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Lab Project#: 2071101 CA Lab Accreditation #: 2303
 



Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2071101-04 HW-24 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Lab Project#: 2071101 

Result (ppbv) RDL (ppbv)
 
340000 (1)c 25000
 

21000 840
 
1700 840
 

ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 

8500 3300
 
11000 330
 

ND 840
 
ND 840
 

3700 840
 
ND 840
 
ND 840
 
ND 840
 

4200 840
 
24000 840
 

ND 840
 
14000 840
 

ND 840
 
14000 840
 

ND 840
 
ND 840
 

4600 840
 
ND 500
 

3600 840
 
1900 840
 
7600 840
 

ND 840
 
ND 840
 

1600 840
 
ND 840
 
ND 840
 

13000 840
 
ND 840
 
ND 840
 
860 840
 
ND 840
 

2500 840
 
4900 840
 
1200 840
 
1200 840
 

ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 

CA Lab Accreditation #: 2303 



Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv)
 
2071101-04 HW-24 Methyl tert-Butyl Ether (MTBE) ND 840
 

Tertiary Butyl Alcohol (TBA) ND 6700
 
Ethyl tert-Butyl Ether (ETBE) ND 840
 
Tert-Amyl Methyl Ether (TAME) ND 840
 

Surrogates Result (ppbv) % Recovery Acceptance Range (%)
 
Dibromofluoromethane 20.6 104 70-130
 
4-Bromofluorobenzene 23.4 108 70-130
 

Date Sampled: 07/10/12 Date Analyzed: 07/18/12 QC Batch: B010993
 

Date Received: 07/11/12 Method: EPA TO-15
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2071101-05 HW-23 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Lab Project#: 2071101 

Result (ppbv) RDL (ppbv)
 
520000 (1)a 27000
 

38000 910
 
3900 910
 

ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 

8700 3600
 
17000 360
 

ND 910
 
ND 910
 

5700 910
 
ND 910
 
ND 910
 
ND 910
 

7000 910
 
19000 910
 

ND 910
 
37000 910
 

ND 910
 
20000 910
 

ND 910
 
ND 910
 

7800 910
 
ND 550
 

6000 910
 
2400 910
 

14000 910
 
ND 910
 
ND 910
 

3200 910
 
ND 910
 
ND 910
 

18000 910
 
ND 910
 
ND 910
 
980 910
 
ND 910
 

3400 910
 
7500 910
 
1300 910
 
1700 910
 

ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 

CA Lab Accreditation #: 2303 



Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2071101-05 HW-23 Methyl tert-Butyl Ether (MTBE) ND 910 

Tertiary Butyl Alcohol (TBA) ND 7300 
Ethyl tert-Butyl Ether (ETBE) ND 910 
Tert-Amyl Methyl Ether (TAME) ND 910 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 20.2 102 70-130 
4-Bromofluorobenzene 25.9 120 70-130 

Date Sampled: 07/10/12 Date Analyzed: 07/18/12 QC Batch: B010993 

Date Received: 07/11/12 Method: EPA TO-15 

Fixed Gases (%) 

Lab# 
2071101-01 

Sample ID 
HW-27 

Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
2 .1  

29 
28 
17 

0 .71 
ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 

Date Sampled: 

Date Received: 

07/10/12 

07/11/12 

Date Analyzed: 

Method: 

07/18/12 

ASTM 1946 D 

QC Batch: B010942 
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Fixed Gases (%) 

Lab# 
2071101-02 

Sample ID 
HW-26 

Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
0 .97  

29 
28 
20 

0 .59 
ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 

Date Sampled: 

Date Received: 

07/10/12 

07/11/12 

Date Analyzed: 

Method: 

07/18/12 

ASTM 1946 D 

QC Batch: B010942 

Fixed Gases (%) 

Lab# 
2071101-03 

Sample ID 
HW-25 

Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
0 .76  

30 
30 
14 

0 .66 
ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 

Date Sampled: 

Date Received: 

07/10/12 

07/11/12 

Date Analyzed: 

Method: 

07/18/12 

ASTM 1946 D 

QC Batch: B010942 
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Fixed Gases (%) 

Lab# 
2071101-04 

Sample ID 
HW-24 

Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
0 .64  

31 
33 

8 .8 
0 .29 

ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 

Date Sampled: 

Date Received: 

07/10/12 

07/11/12 

Date Analyzed: 

Method: 

07/18/12 

ASTM 1946 D 

QC Batch: B010942 

Fixed Gases (%) 

Lab# 
2071101-05 

Sample ID 
HW-23 

Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
0 .68  

33 
34 
10 

0 .92 
ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 

Date Sampled: 

Date Received: 

07/10/12 

07/11/12 

Date Analyzed: 

Method: 

07/18/12 

ASTM 1946 D 

QC Batch: B010942 

Page 13 of 17
 

Lab Project#: 2071101 CA Lab Accreditation #: 2303
 



Quality Assurance Report
 

Volatile Hydrocarbons by GC/MS in Air  

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch B010993 - Air prep GC/MS 

Blank (B010993-BLK1) Prepared & Analyzed: 07/12/12 
Gasoline ND 75 ppbv 
Propylene ND 2.5 ppbv 
Dichlorodifluoromethane (F-12) ND 2.5 ppbv 
Chloromethane ND 2.5 ppbv 
Vinyl chloride ND 2.5 ppbv 
1,3-Butadiene ND 2.5 ppbv 
Chloroethane (CE) ND 2.5 ppbv 
Trichlorofluoromethane (F-11) ND 2.5 ppbv 
Acetone ND 10 ppbv 
Isopropyl alcohol ND 1.0 ppbv 
1,1-Dichloroethene (1,1-DCE) ND 2.5 ppbv 
Trichlorotrifluoroethane (F-113) ND 2.5 ppbv 
Methylene chloride ND 2.5 ppbv 
Carbon disulfide ND 2.5 ppbv 
trans-1,2-Dichloroethene ND 2.5 ppbv 
1,1-Dichloroethane (1,1-DCA) ND 2.5 ppbv 
Hexane ND 2.5 ppbv 
2-Butanone ND 2.5 ppbv 
cis-1,2-Dichloroethene (c1,2-DCE) ND 2.5 ppbv 
Ethyl Acetate ND 2.5 ppbv 
Chloroform (THM1) ND 2.5 ppbv 
Tetrahydrofuran ND 2.5 ppbv 
1,1,1-Trichloroethane (TCA) ND 2.5 ppbv 
1,2-Dichloroethane (EDC) ND 2.5 ppbv 
Cyclohexane ND 2.5 ppbv 
Carbon tetrachloride ND 1.5 ppbv 
Benzene ND 2.5 ppbv 
2,2,4-Trimethylpentane ND 2.5 ppbv 
Heptane ND 2.5 ppbv 
Trichloroethene (TCE) ND 2.5 ppbv 
1,2-Dichloropropane (DCP) ND 2.5 ppbv 
Methyl Isobutyl Ketone (MIBK) ND 2.5 ppbv 
cis-1,3-Dichloropropene ND 2.5 ppbv 
trans-1,3-Dichloropropene ND 2.5 ppbv 
Toluene ND 2.5 ppbv 
1,1,2-Trichloroethane ND 2.5 ppbv 
Dibromochloromethane (THM3) ND 2.5 ppbv 
Tetrachloroethene (PCE) ND 2.5 ppbv 
Chlorobenzene ND 2.5 ppbv 
Ethylbenzene ND 2.5 ppbv 
m,p-Xylene ND 2.5 ppbv 
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Volatile Hydrocarbons by GC/MS in Air 

Analyte Result Limit 
Reporting 

Units Level
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes 

Batch B010993 - Air prep GC/MS 

Blank (B010993-BLK1) 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
Methyl tert-Butyl Ether (MTBE) 
Tertiary Butyl Alcohol (TBA) 
Ethyl tert-Butyl Ether (ETBE) 
Tert-Amyl Methyl Ether (TAME) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

20 
2.5 
2.5 

ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 

Prepared & Analyzed: 07/12/12 

Surrogate: Dibromofluoromethane 
Surrogate: 4-Bromofluorobenzene 

3.41 
3.40 

ppbv 
ppbv 

3.31 70-130 103 
3.61 70-130 94 
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Fixed Gases (%) 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch B010942 - Air prep GC 

Blank (B010942-BLK1) Prepared: 07/16/12 Analyzed: 07/18/12 
Oxygen (O2) ND 0.005 % 
Carbon Dioxide (CO2) ND 0.005 % 
Methane ND 0.005 % 
Nitrogen ND 0.005 % 
Hydrogen ND 0.005 % 
Ethene ND 0.005 % 
Ethane ND 0.005 % 
Acetylene ND 0.005 % 
Propane ND 0.005 % 
Carbon Monoxide ND 0.005 % 
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Notes and Definitions
 

(1)c The following additional compound was detected: Dimethyl Sulfide (c. 9,100 ppbv). 

(1)b The following additional compound was detected: Dimethyl Sulfide (c. 20,000 ppbv). 

(1)a The following additional compound was detected: Dimethyl Sulfide (c. 16,000 ppbv). 

(1) The following additional compound was detected: Dimethyl Sulfide (c. 15,000 ppbv). 

RDL Reporting Detection Limit 
ND Analyte NOT DETECTED at or above the reporting detection limit (RDL) 

RPD Relative Percent Difference 

NR Not Reported 
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Dave Vossler 
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Enclosed you will find Analytical Sciences' final report 2072601 for your Cal Recycler Badlands project. 
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Sincerely, 

Analytical Sciences 

Mark A. Valentini, Ph.D. 

Laboratory Director 

P.O. Box 750336 110 Liberty Street 
Petaluma, CA 94975-0336 Petaluma, CA 94952 
Telephone: (707) 769-3128 
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Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name 
2072601-01 HW-27 Gasoline 

Dichlorodifluoromethane (F-12) 
Propylene 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv) 
2100 
15 
60 
ND 
ND 
ND 
ND 
ND 
16 
35 
ND 
ND 
33 
ND 
ND 
2 .1 
29 
45 
ND 
86 
ND 
54 
ND 
ND 
24 
ND 
18 
12 
42 
3 .7 

ND 
7 .7 

ND 
ND 
61 
ND 
ND 
6 .8 

ND 
13 
27 
6 .6 
5 .9 

ND 
ND 
ND 
ND 
ND 
ND 

(1)d 54 
2.1 
0.72 
0.86 
1.1 
0.92 
1.1 
2.3 
4.0 
0.41 
1.7 
3.2 
1.5 
1.3 
1.7 
1.7 
1.5 
1.2 
1.7 
1.5 
2.0 
1.2 
2.3 
1.7 
1.4 
1.6 
1.3 
2.0 
1.7 
2.2 
1.9 
1.7 
1.9 
1.9 
1.6 
2.3 
3.6 
2.8 
1.9 
1.8 
1.8 
1.8 
1.8 
2.9 
2.5 
2.5 
2.5 
3.1 
2.2 
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Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv)
 
2072601-01 HW-27 Methyl tert-Butyl Ether (MTBE) ND 1.5
 

Tertiary Butyl Alcohol (TBA) ND 10
 
Ethyl tert-Butyl Ether (ETBE) ND 1.7
 
Tert-Amyl Methyl Ether (TAME) ND 1.7
 

Surrogates Result (ppbv) % Recovery Acceptance Range (%)
 
Dibromofluoromethane 0.160 100 70-130
 
4-Bromofluorobenzene 0.170 106 70-130
 

Date Sampled: 07/24/12 Date Analyzed: 08/09/12 QC Batch: B011020
 

Date Received: 07/26/12 Method: EPA TO-15
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Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name 
2072601-02 HW-26 Gasoline 

Dichlorodifluoromethane (F-12) 
Propylene 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv) 
1700 
9 .3 
45 
ND 
ND 
ND 
ND 
ND 
11 
33 
ND 
ND 
9 .7 

ND 
ND 
ND 
13 
35 
ND 
73 
ND 
39 
ND 
ND 
15 
ND 
13 
6 .4 
28 
3 .0 

ND 
8 .3 

ND 
ND 
55 
ND 
ND 
5 .7 

ND 
12 
26 
7 .5 
6 .0 

ND 
ND 
ND 
ND 
ND 
ND 

(1)a 59 
2.3 
0.78 
0.94 
1.2 
1.0 
1.2 
2.6 
4.3 
0.45 
1.8 
3.5 
1.6 
1.4 
1.8 
1.8 
1.6 
1.3 
1.8 
1.6 
2.2 
1.3 
2.5 
1.8 
1.6 
1.7 
1.5 
2.1 
1.9 
2.4 
2.1 
1.9 
2.1 
2.1 
1.7 
2.5 
3.9 
3.1 
2.1 
2.0 
2.0 
1.9 
2.0 
3.1 
2.7 
2.7 
2.7 
3.4 
2.4 
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Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv)
 
2072601-02 HW-26 Methyl tert-Butyl Ether (MTBE) ND 1.6
 

Tertiary Butyl Alcohol (TBA) ND 11
 
Ethyl tert-Butyl Ether (ETBE) ND 1.9
 
Tert-Amyl Methyl Ether (TAME) ND 1.9
 

Surrogates Result (ppbv) % Recovery Acceptance Range (%)
 
Dibromofluoromethane 0.160 100 70-130
 
4-Bromofluorobenzene 0.160 100 70-130
 

Date Sampled: 07/24/12 Date Analyzed: 08/09/12 QC Batch: B011020
 

Date Received: 07/26/12 Method: EPA TO-15
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Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name 
2072601-03 HW-25 Gasoline 

Dichlorodifluoromethane (F-12) 
Propylene 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv) 
1900 
16 
37 
ND 
ND 
ND 
ND 
ND 
16 
39 
ND 
ND 
11 
ND 
ND 
ND 
18 
41 
ND 
94 
ND 
50 
ND 
ND 
19 
ND 
16 
9 .1 
40 
2 .9 

ND 
10 
ND 
ND 
59 
ND 
ND 
5 .5 

ND 
14 
30 
6 .1 
7 .3 

ND 
ND 
ND 
ND 
ND 
ND 

(1)c 54 
2.1 
0.72 
0.86 
1.1 
0.92 
1.1 
2.3 
4.0 
0.41 
1.7 
3.2 
1.5 
1.3 
1.7 
1.7 
1.5 
1.2 
1.7 
1.5 
2.0 
1.2 
2.3 
1.7 
1.4 
1.6 
1.3 
2.0 
1.7 
2.2 
1.9 
1.7 
1.9 
1.9 
1.6 
2.3 
3.6 
2.8 
1.9 
1.8 
1.8 
1.8 
1.8 
2.9 
2.5 
2.5 
2.5 
3.1 
2.2 
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Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2072601-03 HW-25 Methyl tert-Butyl Ether (MTBE) ND 1.5 

Tertiary Butyl Alcohol (TBA) ND 10 
Ethyl tert-Butyl Ether (ETBE) ND 1.7 
Tert-Amyl Methyl Ether (TAME) ND 1.7 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 0.150 94 70-130 
4-Bromofluorobenzene 0.170 106 70-130 

Date Sampled: 07/24/12 Date Analyzed: 08/09/12 QC Batch: B011020 

Date Received: 07/26/12 Method: EPA TO-15 
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Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name 
2072601-04 HW-24 Gasoline 

Dichlorodifluoromethane (F-12) 
Propylene 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv) 
1700 
12 
39 
ND 
ND 
ND 
ND 
ND 
15 
33 
ND 
ND 
13 
ND 
ND 
ND 
16 
40 
ND 
96 
ND 
40 
ND 
ND 
18 
ND 
14 
8 .0 
34 
2 .6 

ND 
8 .5 

ND 
ND 
57 
ND 
ND 
5 .1 

ND 
13 
28 
5 .2 
6 .5 

ND 
ND 
ND 
ND 
ND 
ND 

(1)b 54 
2.1 
0.72 
0.86 
1.1 
0.92 
1.1 
2.3 
4.0 
0.41 
1.7 
3.2 
1.5 
1.3 
1.7 
1.7 
1.5 
1.2 
1.7 
1.5 
2.0 
1.2 
2.3 
1.7 
1.4 
1.6 
1.3 
2.0 
1.7 
2.2 
1.9 
1.7 
1.9 
1.9 
1.6 
2.3 
3.6 
2.8 
1.9 
1.8 
1.8 
1.8 
1.8 
2.9 
2.5 
2.5 
2.5 
3.1 
2.2 
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Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2072601-04 HW-24 Methyl tert-Butyl Ether (MTBE) ND 1.5 

Tertiary Butyl Alcohol (TBA) ND 10 
Ethyl tert-Butyl Ether (ETBE) ND 1.7 
Tert-Amyl Methyl Ether (TAME) ND 1.7 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 0.150 94 70-130 
4-Bromofluorobenzene 0.180 112 70-130 

Date Sampled: 07/24/12 Date Analyzed: 08/10/12 QC Batch: B011020 

Date Received: 07/26/12 Method: EPA TO-15 
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Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name 
2072601-05 HW-23 Gasoline 

Dichlorodifluoromethane (F-12) 
Propylene 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv) 
1100 
5 .1 
28 
ND 
ND 
ND 
ND 
ND 
14 
19 
ND 
ND 
9 .5 

ND 
ND 
ND 
11 
44 
ND 
35 
ND 
27 
ND 
ND 
11 
ND 
9 .4 
6 .2 
24 
2 .4 

ND 
5 .1 

ND 
ND 
41 
ND 
ND 
5 .3 

ND 
9 .3 
19 
4 .8 
4 .7 

ND 
ND 
ND 
ND 
ND 
ND 

(1) 54 
2.1 
0.72 
0.86 
1.1 
0.92 
1.1 
2.3 
4.0 
0.41 
1.7 
3.2 
1.5 
1.3 
1.7 
1.7 
1.5 
1.2 
1.7 
1.5 
2.0 
1.2 
2.3 
1.7 
1.4 
1.6 
1.3 
2.0 
1.7 
2.2 
1.9 
1.7 
1.9 
1.9 
1.6 
2.3 
3.6 
2.8 
1.9 
1.8 
1.8 
1.8 
1.8 
2.9 
2.5 
2.5 
2.5 
3.1 
2.2 
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Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2072601-05 HW-23 Methyl tert-Butyl Ether (MTBE) ND 1.5 

Tertiary Butyl Alcohol (TBA) ND 10 
Ethyl tert-Butyl Ether (ETBE) ND 1.7 
Tert-Amyl Methyl Ether (TAME) ND 1.7 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 0.180 112 70-130 
4-Bromofluorobenzene 0.200 125 70-130 

Date Sampled: 07/24/12 Date Analyzed: 08/10/12 QC Batch: B011020 

Date Received: 07/26/12 Method: EPA TO-15 

Fixed Gases (%) 

Lab# 
2072601-01 

Sample ID 

HW-27 
Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Helium 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
3 .2  
27 
26 
22 
ND 
0 .69 

ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.008 
0.008 
0.008 
0.008 
0.003 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 

Date Sampled: 

Date Received: 

07/24/12 

07/26/12 

Date Analyzed: 

Method: 

08/10/12 

ASTM 1946 D 

QC Batch: B011022 
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Fixed Gases (%) 

Lab# 
2072601-02 

Sample ID 

HW-26 
Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Helium 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
1 .7  
28 
27 
24 
ND 
0 .60 

ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.009 
0.009 
0.009 
0.009 
0.004 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 

Date Sampled: 

Date Received: 

07/24/12 

07/26/12 

Date Analyzed: 

Method: 

08/10/12 

ASTM 1946 D 

QC Batch: B011022 

Fixed Gases (%) 

Lab# 
2072601-03 

Sample ID 

HW-25 
Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Helium 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
2 .5  
28 
28 
22 
ND 
0 .66 

ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.008 
0.008 
0.008 
0.008 
0.003 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 

Date Sampled: 

Date Received: 

07/24/12 

07/26/12 

Date Analyzed: 

Method: 

08/10/12 

ASTM 1946 D 

QC Batch: B011022 
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Fixed Gases (%) 

Lab# 
2072601-04 

Sample ID 

HW-24 
Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Helium 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
2 .2  
29 
28 
19 
ND 
0 .78 

ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.008 
0.008 
0.008 
0.008 
0.003 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 

Date Sampled: 

Date Received: 

07/24/12 

07/26/12 

Date Analyzed: 

Method: 

08/10/12 

ASTM 1946 D 

QC Batch: B011022 

Fixed Gases (%) 

Lab# 
2072601-05 

Sample ID 

HW-23 
Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Helium 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
2 .3  
27 
29 
21 
ND 
0 .29 

ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.008 
0.008 
0.008 
0.008 
0.003 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 

Date Sampled: 

Date Received: 

07/24/12 

07/26/12 

Date Analyzed: 

Method: 

08/10/12 

ASTM 1946 D 

QC Batch: B011022 
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Quality Assurance Report
 

Volatile Hydrocarbons by GC/MS in Air  ( g/m³) 

Analyte Result Limit 
Reporting 

Units Level
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes 

Batch B011020 - Air prep GC/MS 

Blank (B011020-BLK1) Prepared & Analyzed: 08/10/12 
Dichlorodifluoromethane (F-12) ND 0.01 ppbv 
Chloromethane ND 0.005 ppbv 
Vinyl chloride ND 0.006 ppbv 
Chloroethane (CE) ND 0.007 ppbv 
Trichlorofluoromethane (F-11) ND 0.01 ppbv 
1,1-Dichloroethene (1,1-DCE) ND 0.01 ppbv 
Trichlorotrifluoroethane (F-113) ND 0.02 ppbv 
Methylene chloride ND 0.009 ppbv 
trans-1,2-Dichloroethene ND 0.01 ppbv 
1,1-Dichloroethane (1,1-DCA) ND 0.01 ppbv 
cis-1,2-Dichloroethene (c1,2-DCE) ND 0.01 ppbv 
Chloroform (THM1) ND 0.01 ppbv 
1,1,1-Trichloroethane (TCA) ND 0.01 ppbv 
1,2-Dichloroethane (EDC) ND 0.01 ppbv 
Carbon tetrachloride ND 0.009 ppbv 
Benzene ND 0.008 ppbv 
Trichloroethene (TCE) ND 0.01 ppbv 
cis-1,3-Dichloropropene ND 0.01 ppbv 
trans-1,3-Dichloropropene ND 0.01 ppbv 
Toluene ND 0.009 ppbv 
1,1,2-Trichloroethane ND 0.01 ppbv 
Dibromochloromethane (THM3) ND 0.02 ppbv 
Tetrachloroethene (PCE) ND 0.02 ppbv 
Chlorobenzene ND 0.01 ppbv 
Ethylbenzene ND 0.01 ppbv 
m,p-Xylene ND 0.01 ppbv 
o-Xylene ND 0.01 ppbv 
1,1,2,2-Tetrachloroethane ND 0.02 ppbv 
1,3-Dichlorobenzene ND 0.02 ppbv 
1,4-Dichlorobenzene ND 0.02 ppbv 
1,2-Dichlorobenzene ND 0.02 ppbv 
1,2,4-Trichlorobenzene ND 0.02 ppbv 
Methyl tert-Butyl Ether (MTBE) ND 0.009 ppbv 
Isopropyl alcohol (LEAK CHECK) ND 0.06 ppbv 

Surrogate: Dibromofluoromethane 0.0300 ppbv 0.0300 100 70-130 
Surrogate: 4-Bromofluorobenzene 0.0200 ppbv 0.0300 67 70-130 
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Fixed Gases (%) 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch B011022 - Air prep GC/MS 

Blank (B011022-BLK1) Prepared & Analyzed: 08/10/12 
Oxygen (O2) ND 0.005 % 
Carbon Dioxide (CO2) ND 0.005 % 
Methane ND 0.005 % 
Nitrogen ND 0.005 % 
Helium ND 0.002 % 
Hydrogen ND 0.005 % 
Ethene ND 0.005 % 
Ethane ND 0.005 % 
Acetylene ND 0.005 % 
Propane ND 0.005 % 
Carbon Monoxide ND 0.005 % 
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Notes and Definitions
 

(1)d The following additional compound was detected: Dimethyl Sulfide (c. 20,000 ppbv). 

(1)c The following additional compound was detected: Dimethyl Sulfide (c. 11,000 ppbv). 

(1)b The following additional compound was detected: Dimethyl Sulfide (c. 10,000 ppbv). 

(1)a The following additional compound was detected: Dimethyl Sulfide (c. 9,500 ppbv). 

(1) The following additional compound was detected: Dimethyl Sulfide (c. 6,000 ppbv). 

RDL Reporting Detection Limit 
ND Analyte NOT DETECTED at or above the reporting detection limit (RDL) 

RPD Relative Percent Difference 

NR Not Reported 
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Analytical Sciences
 

October 18, 2012 

Dave Vossler 
GHD, Inc. 
2235 Mercury Way, Suite 150 
Santa Rosa, CA 95407 

Dear Dave, 

Enclosed you will find Analytical Sciences' final report 2080802 for your Cal Recycler Badlands project. 
An invoice for this work is enclosed. 

Should you or your client have any questions regarding this report please contact me at your 
convenience. We appreciate you selecting Analytical Sciences for this work and look forward to serving 
your analytical chemistry needs on projects in the future. 

Sincerely, 

Analytical Sciences 

Mark A. Valentini, Ph.D. 

Laboratory Director 

P.O. Box 750336 110 Liberty Street 
Petaluma, CA 94975-0336 Petaluma, CA 94952 
Telephone: (707) 769-3128 
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Laboratory Report 
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Mark A. Valentini, Ph.D. 

Laboratory Director 

P.O. Box 750336 110 Liberty Street 
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Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name 
2080802-01 HW-27 Gasoline 

Dichlorodifluoromethane (F-12) 
Propylene 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv) 
1900 
17 
77 
ND 
ND 
ND 
ND 
ND 
16 
37 
ND 
ND 
32 
ND 
ND 
2 .1 
26 
48 
ND 
84 
ND 
47 
ND 
ND 
24 
ND 
16 
13 
45 
3 .2 

ND 
7 .2 

ND 
ND 
50 
ND 
ND 
5 .7 

ND 
9 .4 
20 
4 .4 
4 .3 

ND 
ND 
ND 
ND 
ND 
ND 

(1)d 54 
2.1 
0.72 
0.86 
1.1 
0.92 
1.1 
2.3 
4.0 
0.41 
1.7 
3.2 
1.5 
1.3 
1.7 
1.7 
1.5 
1.2 
1.7 
1.5 
2.0 
1.2 
2.3 
1.7 
1.4 
1.6 
1.3 
2.0 
1.7 
2.2 
1.9 
1.7 
1.9 
1.9 
1.6 
2.3 
3.6 
2.8 
1.9 
1.8 
1.8 
1.8 
1.8 
2.9 
2.5 
2.5 
2.5 
3.1 
2.2 
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Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2080802-01 HW-27 Methyl tert-Butyl Ether (MTBE) ND 1.5 

Tertiary Butyl Alcohol (TBA) ND 10 
Ethyl tert-Butyl Ether (ETBE) ND 1.7 
Tert-Amyl Methyl Ether (TAME) ND 1.7 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 0.160 100 70-130 
4-Bromofluorobenzene 0.140 88 70-130 

Date Sampled: 08/07/12 Date Analyzed: 08/13/12 QC Batch: B011020 

Date Received: 08/08/12 Method: EPA TO-15 

Page 3 of 16
 
Lab Project#: 2080802 CA Lab Accreditation #: 2303
 



Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name 
2080802-02 HW-26 Gasoline 

Dichlorodifluoromethane (F-12) 
Propylene 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv) 
2400 
14 
55 
ND 
ND 
ND 
ND 
ND 
19 
44 
ND 
ND 
13 
ND 
ND 
ND 
16 
43 
ND 
92 
ND 
48 
ND 
ND 
18 
ND 
15 
8 .6 
35 
3 .5 

ND 
10 
ND 
ND 
64 
ND 
ND 
6 .4 

ND 
14 
27 
7 .3 
6 .6 

ND 
ND 
ND 
ND 
ND 
ND 

(1) 59 
2.3 
0.78 
0.94 
1.2 
1.0 
1.2 
2.6 
4.3 
0.45 
1.8 
3.5 
1.6 
1.4 
1.8 
1.8 
1.6 
1.3 
1.8 
1.6 
2.2 
1.3 
2.5 
1.8 
1.6 
1.7 
1.5 
2.1 
1.9 
2.4 
2.1 
1.9 
2.1 
2.1 
1.7 
2.5 
3.9 
3.1 
2.1 
2.0 
2.0 
1.9 
2.0 
3.1 
2.7 
2.7 
2.7 
3.4 
2.4 
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Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2080802-02 HW-26 Methyl tert-Butyl Ether (MTBE) ND 1.6 

Tertiary Butyl Alcohol (TBA) ND 11 
Ethyl tert-Butyl Ether (ETBE) ND 1.9 
Tert-Amyl Methyl Ether (TAME) ND 1.9 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 0.150 94 70-130 
4-Bromofluorobenzene 0.180 112 70-130 

Date Sampled: 08/07/12 Date Analyzed: 08/13/12 QC Batch: B011020 

Date Received: 08/08/12 Method: EPA TO-15 
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Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name 
2080802-03 HW-25 Gasoline 

Dichlorodifluoromethane (F-12) 
Propylene 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv) 
2100 
19 
26 
ND 
ND 
ND 
ND 
ND 
16 
45 
ND 
ND 
13 
ND 
ND 
ND 
21 
49 
ND 
110 
ND 
56 
ND 
ND 
23 
ND 
18 
11 
38 
3 .1 

ND 
11 
ND 
ND 
67 
ND 
ND 
6 .2 

ND 
14 
29 
6 .2 
6 .4 

ND 
ND 
ND 
ND 
ND 
ND 

(1)b 54 
2.1 
0.72 
0.86 
1.1 
0.92 
1.1 
2.3 
4.0 
0.41 
1.7 
3.2 
1.5 
1.3 
1.7 
1.7 
1.5 
1.2 
1.7 
1.5 
2.0 
1.2 
2.3 
1.7 
1.4 
1.6 
1.3 
2.0 
1.7 
2.2 
1.9 
1.7 
1.9 
1.9 
1.6 
2.3 
3.6 
2.8 
1.9 
1.8 
1.8 
1.8 
1.8 
2.9 
2.5 
2.5 
2.5 
3.1 
2.2 
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Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv)
 
2080802-03 HW-25 Methyl tert-Butyl Ether (MTBE) ND 1.5
 

Tertiary Butyl Alcohol (TBA) ND 10
 
Ethyl tert-Butyl Ether (ETBE) ND 1.7
 
Tert-Amyl Methyl Ether (TAME) ND 1.7
 

Surrogates Result (ppbv) % Recovery Acceptance Range (%)
 
Dibromofluoromethane 0.160 100 70-130
 
4-Bromofluorobenzene 0.180 112 70-130
 

Date Sampled: 08/07/12 Date Analyzed: 08/13/12 QC Batch: B011020
 

Date Received: 08/08/12 Method: EPA TO-15
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Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name 
2080802-04 HW-24 Gasoline 

Dichlorodifluoromethane (F-12) 
Propylene 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv) 
2200 
17 
30 
ND 
ND 
ND 
ND 
ND 
19 
46 
ND 
ND 
19 
ND 
ND 
ND 
23 
54 
ND 
130 
ND 
55 
ND 
ND 
23 
ND 
19 
11 
43 
2 .3 

ND 
12 
ND 
ND 
60 
ND 
ND 
5 .3 

ND 
13 
29 
4 .8 
6 .0 

ND 
ND 
ND 
ND 
ND 
ND 

(1)c 54 
2.1 
0.72 
0.86 
1.1 
0.92 
1.1 
2.3 
4.0 
0.41 
1.7 
3.2 
1.5 
1.3 
1.7 
1.7 
1.5 
1.2 
1.7 
1.5 
2.0 
1.2 
2.3 
1.7 
1.4 
1.6 
1.3 
2.0 
1.7 
2.2 
1.9 
1.7 
1.9 
1.9 
1.6 
2.3 
3.6 
2.8 
1.9 
1.8 
1.8 
1.8 
1.8 
2.9 
2.5 
2.5 
2.5 
3.1 
2.2 
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Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv)
 
2080802-04 HW-24 Methyl tert-Butyl Ether (MTBE) ND 1.5
 

Tertiary Butyl Alcohol (TBA) ND 10
 
Ethyl tert-Butyl Ether (ETBE) ND 1.7
 
Tert-Amyl Methyl Ether (TAME) ND 1.7
 

Surrogates Result (ppbv) % Recovery Acceptance Range (%)
 
Dibromofluoromethane 0.160 100 70-130
 
4-Bromofluorobenzene 0.170 106 70-130
 

Date Sampled: 08/07/12 Date Analyzed: 08/13/12 QC Batch: B011020
 

Date Received: 08/08/12 Method: EPA TO-15
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Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name 
2080802-05 HW-23 Gasoline 

Dichlorodifluoromethane (F-12) 
Propylene 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv) 
1800 
8 .9 
45 
ND 
ND 
ND 
ND 
ND 
25 
32 
ND 
ND 
15 
ND 
ND 
ND 
18 
76 
ND 
55 
ND 
46 
ND 
ND 
18 
ND 
15 
10 
38 
3 .0 

ND 
7 .8 

ND 
ND 
60 
ND 
ND 
7 .0 

ND 
14 
27 
6 .7 
6 .8 

ND 
ND 
ND 
ND 
ND 
ND 

(1)a 59 
2.3 
0.78 
0.94 
1.2 
1.0 
1.2 
2.6 
4.3 
0.45 
1.8 
3.5 
1.6 
1.4 
1.8 
1.8 
1.6 
1.3 
1.8 
1.6 
2.2 
1.3 
2.5 
1.8 
1.6 
1.7 
1.5 
2.1 
1.9 
2.4 
2.1 
1.9 
2.1 
2.1 
1.7 
2.5 
3.9 
3.1 
2.1 
2.0 
2.0 
1.9 
2.0 
3.1 
2.7 
2.7 
2.7 
3.4 
2.4 
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Volatile Hydrocarbons by GC/MS in Air ( g/m³) 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2080802-05 HW-23 Methyl tert-Butyl Ether (MTBE) ND 1.6 

Tertiary Butyl Alcohol (TBA) ND 11 
Ethyl tert-Butyl Ether (ETBE) ND 1.9 
Tert-Amyl Methyl Ether (TAME) ND 1.9 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 0.160 100 70-130 
4-Bromofluorobenzene 0.160 100 70-130 

Date Sampled: 08/07/12 Date Analyzed: 08/13/12 QC Batch: B011020 

Date Received: 08/08/12 Method: EPA TO-15 

Fixed Gases (%) 

Lab# 
2080802-01 

Sample ID 

HW-27 
Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Helium 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
2 .7  
27 
26 
19 
ND 
0 .69 

ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.008 
0.008 
0.008 
0.008 
0.003 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 

Date Sampled: 

Date Received: 

08/07/12 

08/08/12 

Date Analyzed: 

Method: 

08/10/12 

ASTM 1946 D 

QC Batch: B011022 
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Fixed Gases (%) 

Lab# 
2080802-02 

Sample ID 

HW-26 
Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Helium 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
2 .9  
27 
27 
26 
ND 
0 .62 

ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.009 
0.009 
0.009 
0.009 
0.004 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 

Date Sampled: 

Date Received: 

08/07/12 

08/08/12 

Date Analyzed: 

Method: 

08/10/12 

ASTM 1946 D 

QC Batch: B011022 

Fixed Gases (%) 

Lab# 
2080802-03 

Sample ID 

HW-25 
Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Helium 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
1 .9  
29 
28 
15 
ND 
0 .77 

ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.008 
0.008 
0.008 
0.008 
0.003 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 

Date Sampled: 

Date Received: 

08/07/12 

08/08/12 

Date Analyzed: 

Method: 

08/10/12 

ASTM 1946 D 

QC Batch: B011022 
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Fixed Gases (%) 

Lab# 
2080802-04 

Sample ID 

HW-24 
Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Helium 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
2 .3  
28 
29 
16 
ND 
0 .81 

ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.008 
0.008 
0.008 
0.008 
0.003 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 

Date Sampled: 

Date Received: 

08/07/12 

08/08/12 

Date Analyzed: 

Method: 

08/10/12 

ASTM 1946 D 

QC Batch: B011022 

Fixed Gases (%) 

Lab# 
2080802-05 

Sample ID 

HW-23 
Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Helium 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
3 .2  
29 
30 
20 
ND 
0 .29 

ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.009 
0.009 
0.009 
0.009 
0.004 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 

Date Sampled: 

Date Received: 

08/07/12 

08/08/12 

Date Analyzed: 

Method: 

08/10/12 

ASTM 1946 D 

QC Batch: B011022 
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Quality Assurance Report
 

Volatile Hydrocarbons by GC/MS in Air  ( g/m³) 

Analyte Result Limit 
Reporting 

Units Level
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes 

Batch B011020 - Air prep GC/MS 

Blank (B011020-BLK1) Prepared & Analyzed: 08/10/12 
Dichlorodifluoromethane (F-12) ND 0.01 ppbv 
Chloromethane ND 0.005 ppbv 
Vinyl chloride ND 0.006 ppbv 
Chloroethane (CE) ND 0.007 ppbv 
Trichlorofluoromethane (F-11) ND 0.01 ppbv 
1,1-Dichloroethene (1,1-DCE) ND 0.01 ppbv 
Trichlorotrifluoroethane (F-113) ND 0.02 ppbv 
Methylene chloride ND 0.009 ppbv 
trans-1,2-Dichloroethene ND 0.01 ppbv 
1,1-Dichloroethane (1,1-DCA) ND 0.01 ppbv 
cis-1,2-Dichloroethene (c1,2-DCE) ND 0.01 ppbv 
Chloroform (THM1) ND 0.01 ppbv 
1,1,1-Trichloroethane (TCA) ND 0.01 ppbv 
1,2-Dichloroethane (EDC) ND 0.01 ppbv 
Carbon tetrachloride ND 0.009 ppbv 
Benzene ND 0.008 ppbv 
Trichloroethene (TCE) ND 0.01 ppbv 
cis-1,3-Dichloropropene ND 0.01 ppbv 
trans-1,3-Dichloropropene ND 0.01 ppbv 
Toluene ND 0.009 ppbv 
1,1,2-Trichloroethane ND 0.01 ppbv 
Dibromochloromethane (THM3) ND 0.02 ppbv 
Tetrachloroethene (PCE) ND 0.02 ppbv 
Chlorobenzene ND 0.01 ppbv 
Ethylbenzene ND 0.01 ppbv 
m,p-Xylene ND 0.01 ppbv 
o-Xylene ND 0.01 ppbv 
1,1,2,2-Tetrachloroethane ND 0.02 ppbv 
1,3-Dichlorobenzene ND 0.02 ppbv 
1,4-Dichlorobenzene ND 0.02 ppbv 
1,2-Dichlorobenzene ND 0.02 ppbv 
1,2,4-Trichlorobenzene ND 0.02 ppbv 
Methyl tert-Butyl Ether (MTBE) ND 0.009 ppbv 
Isopropyl alcohol (LEAK CHECK) ND 0.06 ppbv 

Surrogate: Dibromofluoromethane 0.0300 ppbv 0.0300 100 70-130 
Surrogate: 4-Bromofluorobenzene 0.0200 ppbv 0.0300 67 70-130 
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Fixed Gases (%) 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch B011022 - Air prep GC/MS 

Blank (B011022-BLK1) Prepared & Analyzed: 08/10/12 
Oxygen (O2) ND 0.005 % 
Carbon Dioxide (CO2) ND 0.005 % 
Methane ND 0.005 % 
Nitrogen ND 0.005 % 
Helium ND 0.002 % 
Hydrogen ND 0.005 % 
Ethene ND 0.005 % 
Ethane ND 0.005 % 
Acetylene ND 0.005 % 
Propane ND 0.005 % 
Carbon Monoxide ND 0.005 % 
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Notes and Definitions
 

(1)d The following additional compound was detected: Dimethyl Sulfide (c. 17,000 ppbv). 

(1)c The following additional compound was detected: Dimethyl Sulfide (c. 14,000 ppbv). 

(1)b The following additional compound was detected: Dimethyl Sulfide (c. 13,000 ppbv). 

(1)a The following additional compound was detected: Dimethyl Sulfide (c. 12,000 ppbv). 

(1) The following additional compound was detected: Dimethyl Sulfide (c. 10,000 ppbv). 

RDL Reporting Detection Limit 
ND Analyte NOT DETECTED at or above the reporting detection limit (RDL) 

RPD Relative Percent Difference 

NR Not Reported 
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Analytical Sciences
 

November 07, 2012 

Dave Vossler 
GHD, Inc. 
2235 Mercury Way, Suite 150 
Santa Rosa, CA 95407 

Dear Dave, 

Enclosed you will find Analytical Sciences' final report 2082304 for your Cal Recycler Badlands project. 
An invoice for this work is enclosed. 

Should you or your client have any questions regarding this report please contact me at your 
convenience. We appreciate you selecting Analytical Sciences for this work and look forward to serving 
your analytical chemistry needs on projects in the future. 

Sincerely, 

Analytical Sciences 

Mark A. Valentini, Ph.D. 

Laboratory Director 

P.O. Box 750336 110 Liberty Street 
Petaluma, CA 94975-0336 Petaluma, CA 94952 
Telephone: (707) 769-3128 
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This 17 page report of analytical data has been reviewed and approved for release. 

Mark A. Valentini, Ph.D. 

Laboratory Director 

P.O. Box 750336 110 Liberty Street 
Petaluma, CA 94975-0336 Petaluma, CA 94952 
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2082304-01 HW-27 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
1,1-Dichloroethene (1,1-DCE) 
Isopropyl alcohol 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
Methyl tert-Butyl Ether (MTBE) 
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Result (ppbv) RDL (ppbv) 
3000 (1)c 130 
700 4.2 

64 4.2
 
ND 4.2
 
ND 4.2
 

6 .7 4.2 
5 .0 4.2
 

ND 4.2
 
50 17
 

ND 4.2
 
52 1.7
 

ND 4.2
 
67 4.2
 

ND 4.2
 
ND 4.2
 

6 .0 4.2
 
140 4.2
 

44 4.2
 
ND 4.2
 
92 4.2
 

ND 4.2
 
74 4.2
 

ND 4.2
 
ND 4.2
 
130 4.2
 
ND 2.5
 
28 4.2 
50 4.2
 

160 4.2
 
ND 4.2
 
ND 4.2
 
ND 4.2
 
ND 4.2
 
ND 4.2
 

8 .2 4.2
 
ND 4.2
 
ND 4.2
 
ND 4.2
 
ND 4.2
 
ND 4.2
 
ND 4.2
 
ND 4.2
 
ND 4.2
 
ND 4.2
 
ND 4.2
 
ND 4.2
 
ND 4.2
 
ND 4.2
 
ND 4.2
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2082304-01 HW-27 Tertiary Butyl Alcohol (TBA) ND 33 

Di-isopropyl Ether (DIPE) ND 4.2 
Ethyl tert-Butyl Ether (ETBE) ND 4.2 
Tert-Amyl Methyl Ether (TAME) ND 4.2 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 4.88 98 70-130 
4-Bromofluorobenzene 6.42 118 70-130 

Date Sampled: 08/21/12 Date Analyzed: 09/07/12 QC Batch: B011134 

Date Received: 08/23/12 Method: EPA TO-15 
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2082304-02 HW-26 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
1,1-Dichloroethene (1,1-DCE) 
Isopropyl alcohol 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
Methyl tert-Butyl Ether (MTBE) 

Page 4 of 17 

Lab Project#: 2082304 

Result (ppbv) RDL (ppbv)
 
230000 (1)b 25000
 

20000 840
 
1600 840
 

ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 

3500 3300
 
ND 840
 

9000 84
 
ND 840
 

1800 840
 
ND 840
 
ND 840
 
ND 840
 

2300 840
 
7700 840
 

ND 840
 
13000 840
 

ND 840
 
8100 840
 

ND 840
 
ND 840
 

2900 840
 
ND 500
 

2300 840
 
ND 840
 

5000 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 

8000 840
 
ND 840
 
ND 840
 
ND 840
 

1200 840
 
2300 840
 

ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2082304-02 HW-26 Tertiary Butyl Alcohol (TBA) ND 6700 

Di-isopropyl Ether (DIPE) ND 840 
Ethyl tert-Butyl Ether (ETBE) ND 840 
Tert-Amyl Methyl Ether (TAME) ND 840 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 19.1 96 70-130 
4-Bromofluorobenzene 27.0 125 70-130 

Date Sampled: 08/21/12 Date Analyzed: 09/05/12 QC Batch: B011134 

Date Received: 08/23/12 Method: EPA TO-15 
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2082304-03 HW-25 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
1,1-Dichloroethene (1,1-DCE) 
Isopropyl alcohol 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
Methyl tert-Butyl Ether (MTBE) 
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Result (ppbv) RDL (ppbv)
 
440000 (1) 25000
 

27000 840
 
3200 840
 

ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 

6700 3300
 
ND 840
 

18000 84
 
ND 840
 

3700 840
 
ND 840
 
ND 840
 
ND 840
 

5500 840
 
16000 840
 

ND 840
 
28000 840
 

ND 840
 
19000 840
 

ND 840
 
ND 840
 

7100 840
 
ND 500
 

5300 840
 
2200 840
 

10000 840
 
ND 840
 
ND 840
 

2300 840
 
ND 840
 
ND 840
 

17000 840
 
ND 840
 
980 840
 
ND 840
 

2800 840
 
5200 840
 

ND 840
 
1200 840
 

ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv)
 
2082304-03 HW-25 Tertiary Butyl Alcohol (TBA) ND 6700
 

Di-isopropyl Ether (DIPE) ND 840
 
Ethyl tert-Butyl Ether (ETBE) ND 840
 
Tert-Amyl Methyl Ether (TAME) ND 840
 

Surrogates Result (ppbv) % Recovery Acceptance Range (%)
 
Dibromofluoromethane 20.1 101 70-130
 
4-Bromofluorobenzene 25.4 117 70-130
 

Date Sampled: 08/21/12 Date Analyzed: 09/05/12 QC Batch: B011134
 

Date Received: 08/23/12 Method: EPA TO-15
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2082304-04 HW-24 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
1,1-Dichloroethene (1,1-DCE) 
Isopropyl alcohol 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
Methyl tert-Butyl Ether (MTBE) 
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Result (ppbv) RDL (ppbv)
 
490000 (1)a 25000
 

34000 840
 
4100 840
 

ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 

7900 3300
 
ND 840
 

20000 84
 
ND 840
 

4600 840
 
ND 840
 
ND 840
 
ND 840
 

6700 840
 
18000 840
 

ND 840
 
33000 840
 

ND 840
 
18000 840
 

ND 840
 
ND 840
 

7400 840
 
ND 500
 

5700 840
 
2400 840
 

12000 840
 
ND 840
 
ND 840
 

2900 840
 
ND 840
 
ND 840
 

16000 840
 
ND 840
 
900 840
 
ND 840
 

3100 840
 
5900 840
 

ND 840
 
1300 840
 

ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv)
 
2082304-04 HW-24 Tertiary Butyl Alcohol (TBA) ND 6700
 

Ethyl tert-Butyl Ether (ETBE) ND 840
 
Tert-Amyl Methyl Ether (TAME) ND 840
 

Surrogates Result (ppbv) % Recovery Acceptance Range (%)
 
Dibromofluoromethane 20.9 105 70-130
 
4-Bromofluorobenzene 25.5 118 70-130
 

Date Sampled: 08/21/12 Date Analyzed: 09/05/12 QC Batch: B011134
 

Date Received: 08/23/12 Method: EPA TO-15
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2082304-05 HW-23 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
1,1-Dichloroethene (1,1-DCE) 
Isopropyl alcohol 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
Methyl tert-Butyl Ether (MTBE) 
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Result (ppbv) RDL (ppbv)
 
460000 (1)a 25000
 

28000 840
 
1900 840
 

ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 

13000 3300
 
ND 840
 

15000 84
 
ND 840
 

5200 840
 
ND 840
 
ND 840
 
ND 840
 

5400 840
 
31000 840
 

ND 840
 
22000 840
 

ND 840
 
21000 840
 

ND 840
 
ND 840
 

6600 840
 
ND 500
 

5600 840
 
2500 840
 

10000 840
 
850 840
 
ND 840
 

2300 840
 
ND 840
 
ND 840
 

20000 840
 
ND 840
 

1300 840
 
ND 840
 

3500 840
 
7100 840
 
1300 840
 
1600 840
 

ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2082304-05 HW-23 Tertiary Butyl Alcohol (TBA) ND 6700 

Di-isopropyl Ether (DIPE) ND 840 
Ethyl tert-Butyl Ether (ETBE) ND 840 
Tert-Amyl Methyl Ether (TAME) ND 840 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 21.2 107 70-130 
4-Bromofluorobenzene 24.4 113 70-130 

Date Sampled: 08/21/12 Date Analyzed: 09/06/12 QC Batch: B011134 

Date Received: 08/23/12 Method: EPA TO-15 

Fixed Gases (%) 

Lab# 
2082304-01 

Sample ID 
HW-27 

Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
22 

0 .39 
0 .38 

80 
0 .009 

ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 

Date Sampled: 

Date Received: 

08/21/12 

08/23/12 

Date Analyzed: 

Method: 

09/06/12 

ASTM 1946 D 

QC Batch: B011136 
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Fixed Gases (%) 

Lab# 
2082304-02 

Sample ID 
HW-26 

Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
2 .4  

28 
27 
26 

0 .57 
ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 

Date Sampled: 

Date Received: 

08/21/12 

08/23/12 

Date Analyzed: 

Method: 

09/06/12 

ASTM 1946 D 

QC Batch: B011136 

Fixed Gases (%) 

Lab# 
2082304-03 

Sample ID 
HW-25 

Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
2 .8  

28 
27 
24 

0 .63 
ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 

Date Sampled: 

Date Received: 

08/21/12 

08/23/12 

Date Analyzed: 

Method: 

09/06/12 

ASTM 1946 D 

QC Batch: B011136 
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Fixed Gases (%) 

Lab# 
2082304-04 

Sample ID 
HW-24 

Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
1 .8  

29 
29 
20 

0 .78 
ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 

Date Sampled: 

Date Received: 

08/21/12 

08/23/12 

Date Analyzed: 

Method: 

09/06/12 

ASTM 1946 D 

QC Batch: B011136 

Fixed Gases (%) 

Lab# 
2082304-05 

Sample ID 
HW-23 

Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
2 .3  

29 
29 
27 

0 .29 
ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 

Date Sampled: 

Date Received: 

08/21/12 

08/23/12 

Date Analyzed: 

Method: 

09/06/12 

ASTM 1946 D 

QC Batch: B011136 
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Quality Assurance Report
 

Volatile Hydrocarbons by GC/MS in Air  

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch B011134 - Air prep GC/MS 

Blank (B011134-BLK1) Prepared & Analyzed: 08/31/12 
Gasoline ND 75 ppbv 
Propylene ND 2.5 ppbv 
Dichlorodifluoromethane (F-12) ND 2.5 ppbv 
Chloromethane ND 2.5 ppbv 
Vinyl chloride ND 2.5 ppbv 
1,3-Butadiene ND 2.5 ppbv 
Chloroethane (CE) ND 2.5 ppbv 
Trichlorofluoromethane (F-11) ND 2.5 ppbv 
Acetone ND 10 ppbv 
1,1-Dichloroethene (1,1-DCE) ND 2.5 ppbv 
Isopropyl alcohol ND 1.0 ppbv 
Trichlorotrifluoroethane (F-113) ND 2.5 ppbv 
Methylene chloride ND 2.5 ppbv 
Carbon disulfide ND 2.5 ppbv 
trans-1,2-Dichloroethene ND 2.5 ppbv 
1,1-Dichloroethane (1,1-DCA) ND 2.5 ppbv 
Hexane ND 2.5 ppbv 
2-Butanone ND 2.5 ppbv 
cis-1,2-Dichloroethene (c1,2-DCE) ND 2.5 ppbv 
Ethyl Acetate ND 2.5 ppbv 
Chloroform (THM1) ND 2.5 ppbv 
Tetrahydrofuran ND 2.5 ppbv 
1,1,1-Trichloroethane (TCA) ND 2.5 ppbv 
1,2-Dichloroethane (EDC) ND 2.5 ppbv 
Cyclohexane ND 2.5 ppbv 
Carbon tetrachloride ND 1.5 ppbv 
Benzene ND 2.5 ppbv 
2,2,4-Trimethylpentane ND 2.5 ppbv 
Heptane ND 2.5 ppbv 
Trichloroethene (TCE) ND 2.5 ppbv 
1,2-Dichloropropane (DCP) ND 2.5 ppbv 
Methyl Isobutyl Ketone (MIBK) ND 2.5 ppbv 
cis-1,3-Dichloropropene ND 2.5 ppbv 
trans-1,3-Dichloropropene ND 2.5 ppbv 
Toluene ND 2.5 ppbv 
1,1,2-Trichloroethane ND 2.5 ppbv 
Tetrachloroethene (PCE) ND 2.5 ppbv 
Chlorobenzene ND 2.5 ppbv 
Ethylbenzene ND 2.5 ppbv 
m,p-Xylene ND 2.5 ppbv 
Styrene ND 2.5 ppbv 
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Volatile Hydrocarbons by GC/MS in Air  

Analyte Result Limit 
Reporting 

Units Level
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes 

Batch B011134 - Air prep GC/MS 

Blank (B011134-BLK1) 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
Methyl tert-Butyl Ether (MTBE) 
Tertiary Butyl Alcohol (TBA) 
Di-isopropyl Ether (DIPE) 
Ethyl tert-Butyl Ether (ETBE) 
Tert-Amyl Methyl Ether (TAME) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

20 
2.5 
2.5 
2.5 

ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 

Prepared & Analyzed: 08/31/12 

Surrogate: Dibromofluoromethane 
Surrogate: 4-Bromofluorobenzene 

4.92 
4.54 

ppbv 
ppbv 

4.96 70-130 99 
5.42 70-130 84 
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Fixed Gases (%) 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch B011136 - Air prep GC/MS 

Blank (B011136-BLK1) Prepared: 09/05/12 Analyzed: 09/06/12 
Oxygen (O2) ND 0.005 % 
Carbon Dioxide (CO2) ND 0.005 % 
Methane ND 0.005 % 
Nitrogen ND 0.005 % 
Hydrogen ND 0.005 % 
Ethene ND 0.005 % 
Ethane ND 0.005 % 
Acetylene ND 0.005 % 
Propane ND 0.005 % 
Carbon Monoxide ND 0.005 % 
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Notes and Definitions
 

(1)c The following additional compound was detected: Dimethyl Sulfide (c. 220 ppbv). 

(1)b The following additional compound was detected: Dimethyl Sulfide (c. 16,000 ppbv). 

(1)a The following additional compound was detected: Dimethyl Sulfide (c. 15,000 ppbv). 

(1) The following additional compound was detected: Dimethyl Sulfide (c. 14,000 ppbv). 

RDL Reporting Detection Limit 
ND Analyte NOT DETECTED at or above the reporting detection limit (RDL) 

RPD Relative Percent Difference 

NR Not Reported 
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Analytical Sciences
 

November 07, 2012 

Dave Vossler 
GHD, Inc. 
2235 Mercury Way, Suite 150 
Santa Rosa, CA 95407 

Dear Dave, 

Enclosed you will find Analytical Sciences' final report 2090517 for your Cal Recycler Badlands project. 
An invoice for this work is enclosed. 

Should you or your client have any questions regarding this report please contact me at your 
convenience. We appreciate you selecting Analytical Sciences for this work and look forward to serving 
your analytical chemistry needs on projects in the future. 

Sincerely, 

Analytical Sciences 

Mark A. Valentini, Ph.D. 

Laboratory Director 

P.O. Box 750336 110 Liberty Street 
Petaluma, CA 94975-0336 Petaluma, CA 94952 
Telephone: (707) 769-3128 
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Report Date: November 07, 2012 

Laboratory Report 

Dave Vossler
 
GHD, Inc.
 
2235 Mercury Way, Suite 150
 
Santa Rosa, CA 95407
 

Project Name: Cal Recycler Badlands 1258312008
 

Lab Project: 2090517
 

This 17 page report of analytical data has been reviewed and approved for release. 

Mark A. Valentini, Ph.D. 

Laboratory Director 

P.O. Box 750336 110 Liberty Street
 
Petaluma, CA 94975-0336 Petaluma, CA 94952
 
Telephone: (707) 769-3128
 



Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2090517-01 HW-27 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv)
 
530000 (1)d 6800
 
40000 910
 
3500 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
7900 3600
 
17000 360
 
ND 910
 
ND 910
 
9700 910
 
ND 910
 
ND 910
 
ND 910
 
9200 910
 
20000 910
 
ND 910
 

29000 910
 
ND 910
 

20000 910
 
ND 910
 
ND 910
 
7900 910
 
ND 550
 
5800 910
 
3000 910
 
13000 910
 
ND 910
 
ND 910
 
2400 910
 
ND 910
 
ND 910
 

17000 910
 
ND 910
 
ND 910
 
1100 910
 
ND 910
 
2800 910
 
6000 910
 
1200 910
 
1300 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv)
 
2090517-01 HW-27 Methyl tert-Butyl Ether (MTBE) ND 910
 

Tertiary Butyl Alcohol (TBA) ND 7300
 
Ethyl tert-Butyl Ether (ETBE) ND 910
 
Tert-Amyl Methyl Ether (TAME) ND 910
 

Surrogates Result (ppbv) % Recovery Acceptance Range (%)
 
Dibromofluoromethane 19.8 100 70-130
 
4-Bromofluorobenzene 25.3 117 70-130
 

Date Sampled: 09/04/12 Date Analyzed: 09/17/12 QC Batch: B011204
 

Date Received: 09/05/12 Method: EPA TO-15
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2090517-02 HW-26 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv)
 
490000 (1)a 6800
 
11000 910
 
2900 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
6900 3600
 
36000 360
 
ND 910
 
ND 910
 
3700 910
 
ND 910
 
ND 910
 
ND 910
 
4900 910
 
14000 910
 
ND 910
 

30000 910
 
ND 910
 

17000 910
 
ND 910
 
ND 910
 
6100 910
 
ND 550
 
5200 910
 
1800 910
 
9700 910
 
ND 910
 
ND 910
 
2200 910
 
ND 910
 
ND 910
 

18000 910
 
ND 910
 
ND 910
 
1000 910
 
ND 910
 
3300 910
 
7100 910
 
1800 910
 
1600 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv)
 
2090517-02 HW-26 Methyl tert-Butyl Ether (MTBE) ND 910
 

Tertiary Butyl Alcohol (TBA) ND 7300
 
Ethyl tert-Butyl Ether (ETBE) ND 910
 
Tert-Amyl Methyl Ether (TAME) ND 910
 

Surrogates Result (ppbv) % Recovery Acceptance Range (%)
 
Dibromofluoromethane 20.6 104 70-130
 
4-Bromofluorobenzene 23.9 110 70-130
 

Date Sampled: 09/04/12 Date Analyzed: 09/17/12 QC Batch: B011204
 

Date Received: 09/05/12 Method: EPA TO-15
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2090517-03 HW-25 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv)
 
510000 (1)c 6800
 
27000 910
 
2800 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
7800 3600
 
20000 360
 
ND 910
 
ND 910
 
3900 910
 
ND 910
 
ND 910
 
ND 910
 
5500 910
 
17000 910
 
ND 910
 

27000 910
 
ND 910
 

18000 910
 
ND 910
 
ND 910
 
7000 910
 
ND 550
 
5800 910
 
2400 910
 
10000 910
 
ND 910
 
ND 910
 
2700 910
 
ND 910
 
ND 910
 

20000 910
 
ND 910
 
ND 910
 
1100 910
 
ND 910
 
3800 910
 
7100 910
 
1600 910
 
1800 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv)
 
2090517-03 HW-25 Methyl tert-Butyl Ether (MTBE) ND 910
 

Tertiary Butyl Alcohol (TBA) ND 7300
 
Ethyl tert-Butyl Ether (ETBE) ND 910
 
Tert-Amyl Methyl Ether (TAME) ND 910
 

Surrogates Result (ppbv) % Recovery Acceptance Range (%)
 
Dibromofluoromethane 20.2 102 70-130
 
4-Bromofluorobenzene 28.1 130 70-130
 

Date Sampled: 09/04/12 Date Analyzed: 09/19/12 QC Batch: B011204
 

Date Received: 09/05/12 Method: EPA TO-15
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2090517-04 HW-24 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv)
 
450000 (1)b 6800
 
30000 910
 
2900 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
9200 3600
 
20000 360
 
ND 910
 
ND 910
 
4600 910
 
ND 910
 
ND 910
 
ND 910
 
6400 910
 
16000 910
 
ND 910
 

33000 910
 
ND 910
 

18000 910
 
ND 910
 
ND 910
 
6900 910
 
ND 550
 
5500 910
 
2200 910
 
13000 910
 
ND 910
 
ND 910
 
2900 910
 
ND 910
 
ND 910
 

19000 910
 
ND 910
 
ND 910
 
920 910
 
ND 910
 
3200 910
 
6100 910
 
ND 910
 
1300 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2090517-04 HW-24 Methyl tert-Butyl Ether (MTBE) ND 910 

Tertiary Butyl Alcohol (TBA) ND 7300 
Ethyl tert-Butyl Ether (ETBE) ND 910 
Tert-Amyl Methyl Ether (TAME) ND 910 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 19.5 98 70-130 
4-Bromofluorobenzene 27.9 129 70-130 

Date Sampled: 09/04/12 Date Analyzed: 09/19/12 QC Batch: B011204 

Date Received: 09/05/12 Method: EPA TO-15 
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2090517-05 HW-23 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv)
 
340000 (1) 6800
 
25000 910
 
1500 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 

11000 3600
 
13000 360
 
ND 910
 
ND 910
 
3900 910
 
ND 910
 
ND 910
 
ND 910
 
3800 910
 
24000 910
 
ND 910
 

15000 910
 
ND 910
 

15000 910
 
ND 910
 
ND 910
 
5400 910
 
ND 550
 
4200 910
 
1900 910
 
7200 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 

13000 910
 
ND 910
 
ND 910
 
980 910
 
ND 910
 
2100 910
 
4100 910
 
ND 910
 
960 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2090517-05 HW-23 Methyl tert-Butyl Ether (MTBE) ND 910 

Tertiary Butyl Alcohol (TBA) ND 7300 
Ethyl tert-Butyl Ether (ETBE) ND 910 
Tert-Amyl Methyl Ether (TAME) ND 910 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 21.0 106 70-130 
4-Bromofluorobenzene 25.6 118 70-130 

Date Sampled: 09/04/12 Date Analyzed: 09/19/12 QC Batch: B011204 

Date Received: 09/05/12 Method: EPA TO-15 

Fixed Gases (%) 

Lab# 
2090517-01 

Sample ID 

HW-27 
Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
4 .7  
28 
27 
25 
0 .68 

ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 

Date Sampled: 

Date Received: 

09/04/12 

09/05/12 

Date Analyzed: 

Method: 

09/21/12 

ASTM 1946 D 

QC Batch: B011136 
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Fixed Gases (%) 

Lab# 
2090517-02 

Sample ID 

HW-26 
Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
2 .2  
28 
29 
25 
0 .58 

ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 

Date Sampled: 

Date Received: 

09/04/12 

09/05/12 

Date Analyzed: 

Method: 

09/21/12 

ASTM 1946 D 

QC Batch: B011136 

Fixed Gases (%) 

Lab# 
2090517-03 

Sample ID 

HW-25 
Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
2 .5  
29 
29 
24 
0 .66 

ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 

Date Sampled: 

Date Received: 

09/04/12 

09/05/12 

Date Analyzed: 

Method: 

09/21/12 

ASTM 1946 D 

QC Batch: B011136 
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Fixed Gases (%) 

Lab# 
2090517-04 

Sample ID 

HW-24 
Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
2 .1  
28 
27 
21 
0 .73 

ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 

Date Sampled: 

Date Received: 

09/04/12 

09/05/12 

Date Analyzed: 

Method: 

09/21/12 

ASTM 1946 D 

QC Batch: B011136 

Fixed Gases (%) 

Lab# 
2090517-05 

Sample ID 

HW-23 
Compound Name 
Oxygen (O2) 
Carbon Dioxide (CO2) 
Methane 
Nitrogen 
Hydrogen 
Ethene 
Ethane 
Acetylene 
Propane 
Carbon Monoxide 

Result (%) 
2 .1  
28 
28 
25 
0 .28 

ND 
ND 
ND 
ND 
ND 

RDL (%) 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 

Date Sampled: 

Date Received: 

09/04/12 

09/05/12 

Date Analyzed: 

Method: 

09/21/12 

ASTM 1946 D 

QC Batch: B011136 
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Quality Assurance Report
 

Volatile Hydrocarbons by GC/MS in Air  

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch B011204 - Air prep GC/MS 

Blank (B011204-BLK1) Prepared & Analyzed: 09/20/12 
Gasoline ND 
Propylene ND 
Dichlorodifluoromethane (F-12) ND 
Chloromethane ND 
Vinyl chloride ND 
1,3-Butadiene ND 
Chloroethane (CE) ND 
Trichlorofluoromethane (F-11) ND 
Acetone ND 
Isopropyl alcohol ND 
1,1-Dichloroethene (1,1-DCE) ND 
Trichlorotrifluoroethane (F-113) ND 
Methylene chloride ND 
Carbon disulfide ND 
trans-1,2-Dichloroethene ND 
1,1-Dichloroethane (1,1-DCA) ND 
Hexane ND 
2-Butanone ND 
cis-1,2-Dichloroethene (c1,2-DCE) ND 
Ethyl Acetate ND 
Chloroform (THM1) ND 
Tetrahydrofuran ND 
1,1,1-Trichloroethane (TCA) ND 
1,2-Dichloroethane (EDC) ND 
Cyclohexane ND 
Carbon tetrachloride ND 
Benzene ND 
2,2,4-Trimethylpentane ND 
Heptane ND 
Trichloroethene (TCE) ND 
1,2-Dichloropropane (DCP) ND 
Methyl Isobutyl Ketone (MIBK) ND 
cis-1,3-Dichloropropene ND 
trans-1,3-Dichloropropene ND 
Toluene ND 
1,1,2-Trichloroethane ND 
Dibromochloromethane (THM3) ND 
Tetrachloroethene (PCE) ND 
Chlorobenzene ND 
Ethylbenzene ND 
m,p-Xylene ND 

50 
10 
10 
10 
10 
10 
10 
10 
40 
4.0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
6.0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
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Volatile Hydrocarbons by GC/MS in Air  

Analyte Result Limit 
Reporting 

Units Level
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes 

Batch B011204 - Air prep GC/MS 

Blank (B011204-BLK1) 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
Methyl tert-Butyl Ether (MTBE) 
Tertiary Butyl Alcohol (TBA) 
Ethyl tert-Butyl Ether (ETBE) 
Tert-Amyl Methyl Ether (TAME) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

10 
10 
10 
10 
10 
10 
10 
10 
10 
80 
10 
10 

ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 

Prepared & Analyzed: 09/20/12 

Surrogate: Dibromofluoromethane 
Surrogate: 4-Bromofluorobenzene 

5.04 
4.76 

ppbv 
ppbv 

4.96 70-130 102 
5.42 70-130 88 
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Fixed Gases (%) 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch B011136 - Air prep GC/MS 

Blank (B011136-BLK1) Prepared: 09/05/12 Analyzed: 09/06/12 
Oxygen (O2) ND 0.005 % 
Carbon Dioxide (CO2) ND 0.005 % 
Methane ND 0.005 % 
Nitrogen ND 0.005 % 
Hydrogen ND 0.005 % 
Ethene ND 0.005 % 
Ethane ND 0.005 % 
Acetylene ND 0.005 % 
Propane ND 0.005 % 
Carbon Monoxide ND 0.005 % 
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Notes and Definitions
 

(1)d The following additional compound was detected: Dimethyl Sulfide (c. 22,000 ppbv). 

(1)c The following additional compound was detected: Dimethyl Sulfide (c. 17,000 ppbv). 

(1)b The following additional compound was detected: Dimethyl Sulfide (c. 15,000 ppbv). 

(1)a The following additional compound was detected: Dimethyl Sulfide (c. 13,000 ppbv). 

(1) The following additional compound was detected: Dimethyl Sulfide (c. 12,000 ppbv). 

RDL Reporting Detection Limit 
ND Analyte NOT DETECTED at or above the reporting detection limit (RDL) 

RPD Relative Percent Difference 

NR Not Reported 
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Anal,rotical Sciences 

P 0 Box 7 0336~1uma CA 9497S-

110 U>eo1y-P..,_, CA 949!>2 
QO.n ]69-3128 

Fax (101) 769-8093 

CLIENT INFORMATION 

CHAIN OF CUSTODY 
Lab Pro,ect Number. ::> (, q ( S' I 7 
GHDProjectName· 1'->tt) ~.A ""t>~ 

GHD PrOject Number . J, ..; 1<, > , L _ ·: 

C<lmpeny Name: GHD, INC. I 
Address: 2235 Mereury Way, Suite 150 

GeoTracker RequireO Yes 

GeoTracker Number. 
No 

·--- ---· -- · · --···--·· 
Santa Rosa, CA 95407 TURNAROUND TfME (check one} 

C<lntact: f:>A\.G' \) •• ~,· >Lt::."'R. sa~ Oay 
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Dave Vossler 
GHD, Inc. 
2235 Mercury Way, Suite 150 
Santa Rosa, CA 95407 

Dear Dave, 

Enclosed you will find Analytical Sciences' final report 2091904 for your Cal Recycler Badlands project. 
An invoice for this work is enclosed. 

Should you or your client have any questions regarding this report please contact me at your 
convenience. We appreciate you selecting Analytical Sciences for this work and look forward to serving 
your analytical chemistry needs on projects in the future. 

Sincerely, 

Analytical Sciences 

Mark A. Valentini, Ph.D. 

Laboratory Director 

P.O. Box 750336 110 Liberty Street 
Petaluma, CA 94975-0336 Petaluma, CA 94952 
Telephone: (707) 769-3128 
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Mark A. Valentini, Ph.D. 

Laboratory Director 

P.O. Box 750336 110 Liberty Street 
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2091904-01 HW-27 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Lab Project#: 2091904 

Result (ppbv) RDL (ppbv)
 
400000 (1)d 25000
 

36000 840
 
3000 840
 

ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 

7200 3300
 
14000 330
 

ND 840
 
ND 840
 

7900 840
 
ND 840
 
ND 840
 
ND 840
 

8700 840
 
15000 840
 

ND 840
 
22000 840
 

ND 840
 
16000 840
 

ND 840
 
ND 840
 

6800 840
 
ND 500
 

5000 840
 
2600 840
 

11000 840
 
ND 840
 
ND 840
 

1700 840
 
ND 840
 
ND 840
 

14000 840
 
ND 840
 
ND 840
 
900 840
 
ND 840
 

2000 840
 
3900 840
 

ND 840
 
860 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 

CA Lab Accreditation #: 2303 



Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv)
 
2091904-01 HW-27 Methyl tert-Butyl Ether (MTBE) ND 840
 

Tertiary Butyl Alcohol (TBA) ND 6700
 
Ethyl tert-Butyl Ether (ETBE) ND 840
 
Tert-Amyl Methyl Ether (TAME) ND 840
 

Surrogates Result (ppbv) % Recovery Acceptance Range (%)
 
Dibromofluoromethane 20.2 102 70-130
 
4-Bromofluorobenzene 23.4 108 70-130
 

Date Sampled: 09/18/12 Date Analyzed: 09/19/12 QC Batch: B011204
 

Date Received: 09/19/12 Method: EPA TO-15
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2091904-02 HW-26 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv)
 
280000 (1) 27000
 

32000 910
 
2700 910
 

ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 

6400 3600
 
11000 360
 

ND 910
 
ND 910
 

3200 910
 
ND 910
 
ND 910
 
ND 910
 

3900 910
 
10000 910
 

ND 910
 
17000 910
 

ND 910
 
12000 910
 

ND 910
 
ND 910
 

4900 910
 
ND 550
 

3900 910
 
1300 910
 
9100 910
 

ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 

16000 910
 
ND 910
 
ND 910
 
920 910
 
ND 910
 

2500 910
 
5000 910
 

ND 910
 
1100 910
 

ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
 
ND 910
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv)
 
2091904-02 HW-26 Methyl tert-Butyl Ether (MTBE) ND 910
 

Tertiary Butyl Alcohol (TBA) ND 7300
 
Ethyl tert-Butyl Ether (ETBE) ND 910
 
Tert-Amyl Methyl Ether (TAME) ND 910
 

Surrogates Result (ppbv) % Recovery Acceptance Range (%)
 
Dibromofluoromethane 19.8 100 70-130
 
4-Bromofluorobenzene 27.9 129 70-130
 

Date Sampled: 09/18/12 Date Analyzed: 09/20/12 QC Batch: B011204
 

Date Received: 09/19/12 Method: EPA TO-15
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2091904-03 HW-25 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv)
 
440000 (1)b 25000
 

31000 840
 
3900 840
 

ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 

8200 3300
 
18000 330
 

ND 840
 
ND 840
 

3900 840
 
ND 840
 
ND 840
 
ND 840
 

5300 840
 
17000 840
 

ND 840
 
29000 840
 

ND 840
 
19000 840
 

ND 840
 
ND 840
 

7100 840
 
ND 500
 

6000 840
 
2300 840
 

11000 840
 
ND 840
 
ND 840
 

2500 840
 
ND 840
 
ND 840
 

19000 840
 
ND 840
 
ND 840
 

1100 840
 
ND 840
 

3200 840
 
6400 840
 
840 840
 

1300 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv)
 
2091904-03 HW-25 Methyl tert-Butyl Ether (MTBE) ND 840
 

Tertiary Butyl Alcohol (TBA) ND 6700
 
Ethyl tert-Butyl Ether (ETBE) ND 840
 
Tert-Amyl Methyl Ether (TAME) ND 840
 

Surrogates Result (ppbv) % Recovery Acceptance Range (%)
 
Dibromofluoromethane 19.8 100 70-130
 
4-Bromofluorobenzene 26.6 123 70-130
 

Date Sampled: 09/18/12 Date Analyzed: 09/20/12 QC Batch: B011204
 

Date Received: 09/19/12 Method: EPA TO-15
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2091904-04 HW-24 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv)
 
490000 (1)c 25000
 

37000 840
 
3800 840
 

ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 

7500 3300
 
18000 330
 

ND 840
 
ND 840
 

5400 840
 
ND 840
 
ND 840
 
ND 840
 

7800 840
 
16000 840
 

ND 840
 
31000 840
 

ND 840
 
18000 840
 

ND 840
 
ND 840
 

7900 840
 
ND 500
 

5600 840
 
2600 840
 

13000 840
 
ND 840
 
ND 840
 

2800 840
 
ND 840
 
ND 840
 

16000 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 

3100 840
 
6300 840
 
880 840
 

1400 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2091904-04 HW-24 Methyl tert-Butyl Ether (MTBE) ND 840 

Tertiary Butyl Alcohol (TBA) ND 6700 
Ethyl tert-Butyl Ether (ETBE) ND 840 
Tert-Amyl Methyl Ether (TAME) ND 840 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 19.7 99 70-130 
4-Bromofluorobenzene 26.8 124 70-130 

Date Sampled: 09/18/12 Date Analyzed: 09/21/12 QC Batch: B011204 

Date Received: 09/19/12 Method: EPA TO-15 
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2091904-05 HW-23 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv)
 
440000 (1)a 25000
 

27000 840
 
2100 840
 

ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 

9600 3300
 
14000 330
 

ND 840
 
ND 840
 

4500 840
 
ND 840
 
ND 840
 
ND 840
 

5500 840
 
24000 840
 

ND 840
 
16000 840
 

ND 840
 
15000 840
 

ND 840
 
ND 840
 

6100 840
 
ND 500
 

5000 840
 
2400 840
 
8800 840
 

ND 840
 
ND 840
 

1900 840
 
ND 840
 
ND 840
 

17000 840
 
ND 840
 
ND 840
 

1100 840
 
ND 840
 

3300 840
 
6900 840
 
1600 840
 
1600 840
 

ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
 
ND 840
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv)
 
2091904-05 HW-23 Methyl tert-Butyl Ether (MTBE) ND 840
 

Tertiary Butyl Alcohol (TBA) ND 6700
 
Ethyl tert-Butyl Ether (ETBE) ND 840
 
Tert-Amyl Methyl Ether (TAME) ND 840
 

Surrogates Result (ppbv) % Recovery Acceptance Range (%)
 
Dibromofluoromethane 20.3 102 70-130
 
4-Bromofluorobenzene 23.5 108 70-130
 

Date Sampled: 09/18/12 Date Analyzed: 09/21/12 QC Batch: B011204
 

Date Received: 09/19/12 Method: EPA TO-15
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Quality Assurance Report
 

Volatile Hydrocarbons by GC/MS in Air  

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch B011204 - Air prep GC/MS 

Blank (B011204-BLK1) Prepared & Analyzed: 09/20/12 
Gasoline ND 
Propylene ND 
Dichlorodifluoromethane (F-12) ND 
Chloromethane ND 
Vinyl chloride ND 
1,3-Butadiene ND 
Chloroethane (CE) ND 
Trichlorofluoromethane (F-11) ND 
Acetone ND 
Isopropyl alcohol ND 
1,1-Dichloroethene (1,1-DCE) ND 
Trichlorotrifluoroethane (F-113) ND 
Methylene chloride ND 
Carbon disulfide ND 
trans-1,2-Dichloroethene ND 
1,1-Dichloroethane (1,1-DCA) ND 
Hexane ND 
2-Butanone ND 
cis-1,2-Dichloroethene (c1,2-DCE) ND 
Ethyl Acetate ND 
Chloroform (THM1) ND 
Tetrahydrofuran ND 
1,1,1-Trichloroethane (TCA) ND 
1,2-Dichloroethane (EDC) ND 
Cyclohexane ND 
Carbon tetrachloride ND 
Benzene ND 
2,2,4-Trimethylpentane ND 
Heptane ND 
Trichloroethene (TCE) ND 
1,2-Dichloropropane (DCP) ND 
Methyl Isobutyl Ketone (MIBK) ND 
cis-1,3-Dichloropropene ND 
trans-1,3-Dichloropropene ND 
Toluene ND 
1,1,2-Trichloroethane ND 
Dibromochloromethane (THM3) ND 
Tetrachloroethene (PCE) ND 
Chlorobenzene ND 
Ethylbenzene ND 
m,p-Xylene ND 

50 
10 
10 
10 
10 
10 
10 
10 
40 

4.0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

6.0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
 
ppbv
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Volatile Hydrocarbons by GC/MS in Air  

Analyte Result Limit 
Reporting 

Units Level
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes 

Batch B011204 - Air prep GC/MS 

Blank (B011204-BLK1) 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
Methyl tert-Butyl Ether (MTBE) 
Tertiary Butyl Alcohol (TBA) 
Ethyl tert-Butyl Ether (ETBE) 
Tert-Amyl Methyl Ether (TAME) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

10 
10 
10 
10 
10 
10 
10 
10 
10 
80 
10 
10 

ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 

Prepared & Analyzed: 09/20/12 

Surrogate: Dibromofluoromethane 
Surrogate: 4-Bromofluorobenzene 

5.04 
4.76 

ppbv 
ppbv 

4.96 70-130 102 
5.42 70-130 88 
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Notes and Definitions
 

(1)d The following additional compound was detected: Dimethyl Sulfide (c. 20,000 ppbv). 

(1)c The following additional compound was detected: Dimethyl Sulfide (c. 18,000 ppbv). 

(1)b The following additional compound was detected: Dimethyl Sulfide (c. 17,000 ppbv). 

(1)a The following additional compound was detected: Dimethyl Sulfide (c. 15,000 ppbv). 

(1) The following additional compound was detected: Dimethyl Sulfide (c. 13,000 ppbv). 

RDL Reporting Detection Limit 
ND Analyte NOT DETECTED at or above the reporting detection limit (RDL) 

RPD Relative Percent Difference 

NR Not Reported 
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Analytical Sciences
 

November 02, 2012 

Dave Vossler 
GHD, Inc. 
2235 Mercury Way, Suite 150 
Santa Rosa, CA 95407 

Dear Dave, 

Enclosed you will find Analytical Sciences' final report 2100305 for your Cal Recycler Badlands project. 
An invoice for this work is enclosed. 

Should you or your client have any questions regarding this report please contact me at your 
convenience. We appreciate you selecting Analytical Sciences for this work and look forward to serving 
your analytical chemistry needs on projects in the future. 

Sincerely, 

Analytical Sciences 

Mark A. Valentini, Ph.D. 

Laboratory Director 

P.O. Box 750336 110 Liberty Street 
Petaluma, CA 94975-0336 Petaluma, CA 94952 
Telephone: (707) 769-3128 
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2100305-01 HW-27 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Lab Project#: 2100305 

Result (ppbv) RDL (ppbv)
 
310000 (1)c 14000
 

26000 460
 
2500 460
 

ND 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
 

5100 1800
 
12000 460
 

ND 460
 
ND 460
 

5500 460
 
ND 460
 
ND 460
 
ND 460
 

6100 460
 
12000 460
 

950 460
 
17000 460
 

ND 460
 
13000 460
 

ND 460
 
ND 460
 

5300 460
 
ND 270
 

3900 460
 
1900 460
 
8300 460
 
500 460
 
ND 460
 

1500 460
 
ND 460
 
ND 460
 

12000 460
 
ND 460
 
ND 460
 

1400 460
 
ND 460
 

1800 460
 
3500 460
 
580 460
 
830 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2100305-01 HW-27 Methyl tert-Butyl Ether (MTBE) ND 460 

Tertiary Butyl Alcohol (TBA) ND 3600 
Ethyl tert-Butyl Ether (ETBE) ND 460 
Tert-Amyl Methyl Ether (TAME) ND 460 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 20.2 102 70-130 
4-Bromofluorobenzene 19.4 90 70-130 

Date Sampled: 10/02/12 Date Analyzed: 10/25/12 QC Batch: B011383 

Date Received: 10/03/12 Method: EPA TO-15 
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2100305-02 HW-26 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv)
 
280000 (1) 14000
 

23000 460
 
1600 460
 

ND 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
 

4300 1800
 
11000 460
 

ND 460
 
ND 460
 

2100 460
 
ND 460
 
ND 460
 
ND 460
 

2700 460
 
8900 460
 

ND 460
 
17000 460
 

ND 460
 
9700 460
 

ND 460
 
ND 460
 

3400 460
 
ND 270
 

3200 460
 
1100 460
 
7000 460
 
520 460
 
ND 460
 

1600 460
 
ND 460
 
ND 460
 

13000 460
 
ND 460
 
ND 460
 
810 460
 
ND 460
 

2200 460
 
4400 460
 
770 460
 
960 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2100305-02 HW-26 Methyl tert-Butyl Ether (MTBE) ND 460 

Tertiary Butyl Alcohol (TBA) ND 3600 
Ethyl tert-Butyl Ether (ETBE) ND 460 
Tert-Amyl Methyl Ether (TAME) ND 460 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 20.7 104 70-130 
4-Bromofluorobenzene 20.4 94 70-130 

Date Sampled: 10/02/12 Date Analyzed: 10/25/12 QC Batch: B011383 

Date Received: 10/03/12 Method: EPA TO-15 
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2100305-03 HW-25 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv)
 
430000 (1)c 14000
 

27000 460
 
2600 460
 
520 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
 

7300 1800
 
20000 460
 

ND 460
 
ND 460
 

3500 460
 
ND 460
 
ND 460
 
ND 460
 

5000 460
 
17000 460
 

1000 460
 
32000 460
 

ND 460
 
19000 460
 

ND 460
 
ND 460
 

6700 460
 
ND 270
 

5500 460
 
2300 460
 

10000 460
 
800 460
 
ND 460
 

3100 460
 
ND 460
 
ND 460
 

19000 460
 
ND 460
 
ND 460
 

1600 460
 
ND 460
 

3700 460
 
7200 460
 
1200 460
 
1600 460
 

ND 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2100305-03 HW-25 Methyl tert-Butyl Ether (MTBE) ND 460 

Tertiary Butyl Alcohol (TBA) ND 3600 
Ethyl tert-Butyl Ether (ETBE) ND 460 
Tert-Amyl Methyl Ether (TAME) ND 460 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 20.5 103 70-130 
4-Bromofluorobenzene 21.1 97 70-130 

Date Sampled: 10/02/12 Date Analyzed: 10/25/12 QC Batch: B011383 

Date Received: 10/03/12 Method: EPA TO-15 
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2100305-04 HW-24 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv)
 
320000 (1)a 14000
 

19000 460
 
1700 460
 

ND 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
 

5500 1800
 
12000 460
 

ND 460
 
ND 460
 

3100 460
 
ND 460
 
ND 460
 
ND 460
 

4000 460
 
11000 460
 

ND 460
 
23000 460
 

ND 460
 
13000 460
 

ND 460
 
ND 460
 

4700 460
 
ND 270
 

3600 460
 
1500 460
 
7600 460
 
480 460
 
ND 460
 

2100 460
 
ND 460
 
ND 460
 

13000 460
 
ND 460
 
ND 460
 
610 460
 
ND 460
 

2400 460
 
5000 460
 
740 460
 

1100 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2100305-04 HW-24 Methyl tert-Butyl Ether (MTBE) ND 460 

Tertiary Butyl Alcohol (TBA) ND 3600 
Ethyl tert-Butyl Ether (ETBE) ND 460 
Tert-Amyl Methyl Ether (TAME) ND 460 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 20.2 102 70-130 
4-Bromofluorobenzene 20.8 96 70-130 

Date Sampled: 10/02/12 Date Analyzed: 10/26/12 QC Batch: B011383 

Date Received: 10/03/12 Method: EPA TO-15 
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2100305-05 HW-23 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv)
 
61000 (1)b 13000
 

4200 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 
ND 1700
 

2000 440
 
ND 440
 
ND 440
 
610 440
 
ND 440
 
ND 440
 
ND 440
 
660 440
 

3200 440
 
ND 440
 

2700 440
 
ND 440
 

2200 440
 
ND 440
 
ND 440
 
770 440
 
ND 260
 
670 440
 
ND 440
 

1200 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 

2100 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 
800 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2100305-05 HW-23 Methyl tert-Butyl Ether (MTBE) ND 440 

Tertiary Butyl Alcohol (TBA) ND 3500 
Ethyl tert-Butyl Ether (ETBE) ND 440 
Tert-Amyl Methyl Ether (TAME) ND 440 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 22.4 113 70-130 
4-Bromofluorobenzene 18.3 85 70-130 

Date Sampled: 10/02/12 Date Analyzed: 10/26/12 QC Batch: B011383 

Date Received: 10/03/12 Method: EPA TO-15 

Page 11 of 14
 

Lab Project#: 2100305 CA Lab Accreditation #: 2303
 



Quality Assurance Report
 

Volatile Hydrocarbons by GC/MS in Air  

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch B011383 - Air prep GC/MS 

Blank (B011383-BLK1) Prepared: 10/24/12 Analyzed: 10/25/12 
Gasoline ND 75 ppbv 
Propylene ND 2.5 ppbv 
Dichlorodifluoromethane (F-12) ND 2.5 ppbv 
Chloromethane ND 2.5 ppbv 
Vinyl chloride ND 2.5 ppbv 
1,3-Butadiene ND 2.5 ppbv 
Chloroethane (CE) ND 2.5 ppbv 
Trichlorofluoromethane (F-11) ND 2.5 ppbv 
Acetone ND 10 ppbv 
Isopropyl alcohol ND 2.5 ppbv 
1,1-Dichloroethene (1,1-DCE) ND 2.5 ppbv 
Trichlorotrifluoroethane (F-113) ND 2.5 ppbv 
Methylene chloride ND 2.5 ppbv 
Carbon disulfide ND 2.5 ppbv 
trans-1,2-Dichloroethene ND 2.5 ppbv 
1,1-Dichloroethane (1,1-DCA) ND 2.5 ppbv 
Hexane ND 2.5 ppbv 
2-Butanone ND 2.5 ppbv 
cis-1,2-Dichloroethene (c1,2-DCE) ND 2.5 ppbv 
Ethyl Acetate ND 2.5 ppbv 
Chloroform (THM1) ND 2.5 ppbv 
Tetrahydrofuran ND 2.5 ppbv 
1,1,1-Trichloroethane (TCA) ND 2.5 ppbv 
1,2-Dichloroethane (EDC) ND 2.5 ppbv 
Cyclohexane ND 2.5 ppbv 
Carbon tetrachloride ND 1.5 ppbv 
Benzene ND 2.5 ppbv 
2,2,4-Trimethylpentane ND 2.5 ppbv 
Heptane ND 2.5 ppbv 
Trichloroethene (TCE) ND 2.5 ppbv 
1,2-Dichloropropane (DCP) ND 2.5 ppbv 
Methyl Isobutyl Ketone (MIBK) ND 2.5 ppbv 
cis-1,3-Dichloropropene ND 2.5 ppbv 
trans-1,3-Dichloropropene ND 2.5 ppbv 
Toluene ND 2.5 ppbv 
1,1,2-Trichloroethane ND 2.5 ppbv 
Dibromochloromethane (THM3) ND 2.5 ppbv 
Tetrachloroethene (PCE) ND 2.5 ppbv 
Chlorobenzene ND 2.5 ppbv 
Ethylbenzene ND 2.5 ppbv 
m,p-Xylene ND 2.5 ppbv 
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Volatile Hydrocarbons by GC/MS in Air  

Analyte Result Limit 
Reporting 

Units Level
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes 

Batch B011383 - Air prep GC/MS 

Blank (B011383-BLK1) 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
Methyl tert-Butyl Ether (MTBE) 
Tertiary Butyl Alcohol (TBA) 
Ethyl tert-Butyl Ether (ETBE) 
Tert-Amyl Methyl Ether (TAME) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

20 
2.5 
2.5 

ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 

Prepared: 10/24/12 Analyzed: 10/25/12 

Surrogate: Dibromofluoromethane 
Surrogate: 4-Bromofluorobenzene 

ND 
ND 

ppbv 
ppbv 

3.31 70-130 
3.61 70-130 
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Notes and Definitions
 

(1)c The following additional compound was detected: Dimethyl Sulfide (c. 20,000 ppbv). 

(1)b The following additional compound was detected: Dimethyl Sulfide (c. 2,400 ppbv). 

(1)a The following additional compound was detected: Dimethyl Sulfide (c. 18,000 ppbv). 

(1) The following additional compound was detected: Dimethyl Sulfide (c. 12,000 ppbv). 

RDL Reporting Detection Limit 
ND Analyte NOT DETECTED at or above the reporting detection limit (RDL) 

RPD Relative Percent Difference 

NR Not Reported 
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2101703-01 HW-27 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv)
 
230000 (1)b 14000
 

24000 460
 
2200 460
 

ND 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
 

4200 1800
 
8300 460
 

ND 460
 
ND 460
 

4600 460
 
ND 460
 
ND 460
 
ND 460
 

4900 460
 
8800 460
 

ND 460
 
13000 460
 

ND 460
 
9600 460
 

ND 460
 
ND 460
 

4400 460
 
ND 270
 

3000 460
 
1600 460
 
7300 460
 

ND 460
 
ND 460
 

1100 460
 
ND 460
 
ND 460
 

8500 460
 
ND 460
 
ND 460
 
590 460
 
ND 460
 

1100 460
 
2100 460
 

ND 460
 
490 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2101703-01 HW-27 Methyl tert-Butyl Ether (MTBE) ND 460 

Tertiary Butyl Alcohol (TBA) ND 3600 
Ethyl tert-Butyl Ether (ETBE) ND 460 
Tert-Amyl Methyl Ether (TAME) ND 460 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 19.0 96 70-130 
4-Bromofluorobenzene 18.9 87 70-130 

Date Sampled: 10/16/12 Date Analyzed: 10/30/12 QC Batch: B011383 

Date Received: 10/17/12 Method: EPA TO-15 
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2101703-02 HW-26 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv)
 
300000 (1) 14000
 

23000 460
 
1800 460
 

ND 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
 

4800 1800
 
12000 460
 

ND 460
 
ND 460
 

2300 460
 
ND 460
 
ND 460
 
ND 460
 

3100 460
 
8900 460
 

ND 460
 
20000 460
 

ND 460
 
11000 460
 

ND 460
 
ND 460
 

3700 460
 
ND 270
 

3300 460
 
1200 460
 
6600 460
 
480 460
 
ND 460
 

1800 460
 
ND 460
 
ND 460
 

12000 460
 
ND 460
 
ND 460
 
660 460
 
ND 460
 

2000 460
 
4000 460
 
550 460
 
820 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
 
ND 460
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2101703-02 HW-26 Methyl tert-Butyl Ether (MTBE) ND 460 

Tertiary Butyl Alcohol (TBA) ND 3600 
Ethyl tert-Butyl Ether (ETBE) ND 460 
Tert-Amyl Methyl Ether (TAME) ND 460 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 19.0 96 70-130 
4-Bromofluorobenzene 18.8 87 70-130 

Date Sampled: 10/16/12 Date Analyzed: 10/30/12 QC Batch: B011383 

Date Received: 10/17/12 Method: EPA TO-15 
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2101703-03 HW-25 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) 
920 

14 
ND 
ND 
ND 
ND 
ND 
ND 
42 
16 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

5 .2 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RDL (ppbv) 
130 

4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2
 

17
 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
2.5 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2101703-03 HW-25 Methyl tert-Butyl Ether (MTBE) ND 4.2 

Tertiary Butyl Alcohol (TBA) ND 33 
Ethyl tert-Butyl Ether (ETBE) ND 4.2 
Tert-Amyl Methyl Ether (TAME) ND 4.2 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 19.6 99 70-130 
4-Bromofluorobenzene 21.5 99 70-130 

Date Sampled: 10/16/12 Date Analyzed: 10/30/12 QC Batch: B011383 

Date Received: 10/17/12 Method: EPA TO-15 
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2101703-04 HW-24 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv)
 
310000 (1)a 13000
 

21000 440
 
2200 440
 

ND 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 

6000 1700
 
12000 440
 

ND 440
 
ND 440
 

3100 440
 
ND 440
 
ND 440
 
ND 440
 

4500 440
 
12000 440
 

ND 440
 
24000 440
 

ND 440
 
13000 440
 

ND 440
 
ND 440
 

5200 440
 
ND 260
 

4000 440
 
1600 440
 
8600 440
 
500 440
 
ND 440
 

2000 440
 
ND 440
 
ND 440
 

13000 440
 
ND 440
 
ND 440
 
610 440
 
ND 440
 

2100 440
 
4100 440
 
450 440
 
870 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2101703-04 HW-24 Methyl tert-Butyl Ether (MTBE) ND 440 

Tertiary Butyl Alcohol (TBA) ND 3500 
Ethyl tert-Butyl Ether (ETBE) ND 440 
Tert-Amyl Methyl Ether (TAME) ND 440 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 19.4 98 70-130 
4-Bromofluorobenzene 20.1 93 70-130 

Date Sampled: 10/16/12 Date Analyzed: 10/30/12 QC Batch: B011383 

Date Received: 10/17/12 Method: EPA TO-15 
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name 
2101703-05 HW-23 Gasoline 

Propylene 
Dichlorodifluoromethane (F-12) 
Chloromethane 
Vinyl chloride 
1,3-Butadiene 
Chloroethane (CE) 
Trichlorofluoromethane (F-11) 
Acetone 
Isopropyl alcohol 
1,1-Dichloroethene (1,1-DCE) 
Trichlorotrifluoroethane (F-113) 
Methylene chloride 
Carbon disulfide 
trans-1,2-Dichloroethene 
1,1-Dichloroethane (1,1-DCA) 
Hexane 
2-Butanone 
cis-1,2-Dichloroethene (c1,2-DCE) 
Ethyl Acetate 
Chloroform (THM1) 
Tetrahydrofuran 
1,1,1-Trichloroethane (TCA) 
1,2-Dichloroethane (EDC) 
Cyclohexane 
Carbon tetrachloride 
Benzene 
2,2,4-Trimethylpentane 
Heptane 
Trichloroethene (TCE) 
1,2-Dichloropropane (DCP) 
Methyl Isobutyl Ketone (MIBK) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Toluene 
1,1,2-Trichloroethane 
Dibromochloromethane (THM3) 
Tetrachloroethene (PCE) 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
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Result (ppbv) RDL (ppbv)
 
150000 (1)c 13000
 

11000 440
 
610 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 

4100 1700
 
5000 440
 

ND 440
 
ND 440
 

1600 440
 
ND 440
 
ND 440
 
ND 440
 

2000 440
 
9400 440
 

ND 440
 
6300 440
 

ND 440
 
6100 440
 

ND 440
 
ND 440
 

2400 440
 
ND 260
 

2200 440
 
960 440
 

4200 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 

7500 440
 
ND 440
 
ND 440
 
570 440
 
ND 440
 

1200 440
 
2400 440
 

ND 440
 
520 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
 
ND 440
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Volatile Hydrocarbons by GC/MS in Air 

Lab# Sample ID Compound Name Result (ppbv) RDL (ppbv) 
2101703-05 HW-23 Methyl tert-Butyl Ether (MTBE) ND 440 

Tertiary Butyl Alcohol (TBA) ND 3500 
Ethyl tert-Butyl Ether (ETBE) ND 440 
Tert-Amyl Methyl Ether (TAME) ND 440 

Surrogates Result (ppbv) % Recovery Acceptance Range (%) 
Dibromofluoromethane 18.1 91 70-130 
4-Bromofluorobenzene 26.5 122 70-130 

Date Sampled: 10/16/12 Date Analyzed: 10/30/12 QC Batch: B011383 

Date Received: 10/17/12 Method: EPA TO-15 
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Quality Assurance Report
 

Volatile Hydrocarbons by GC/MS in Air  

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch B011383 - Air prep GC/MS 

Blank (B011383-BLK1) Prepared: 10/24/12 Analyzed: 10/25/12 
Gasoline ND 75 ppbv 
Propylene ND 2.5 ppbv 
Dichlorodifluoromethane (F-12) ND 2.5 ppbv 
Chloromethane ND 2.5 ppbv 
Vinyl chloride ND 2.5 ppbv 
1,3-Butadiene ND 2.5 ppbv 
Chloroethane (CE) ND 2.5 ppbv 
Trichlorofluoromethane (F-11) ND 2.5 ppbv 
Acetone ND 10 ppbv 
Isopropyl alcohol ND 2.5 ppbv 
1,1-Dichloroethene (1,1-DCE) ND 2.5 ppbv 
Trichlorotrifluoroethane (F-113) ND 2.5 ppbv 
Methylene chloride ND 2.5 ppbv 
Carbon disulfide ND 2.5 ppbv 
trans-1,2-Dichloroethene ND 2.5 ppbv 
1,1-Dichloroethane (1,1-DCA) ND 2.5 ppbv 
Hexane ND 2.5 ppbv 
2-Butanone ND 2.5 ppbv 
cis-1,2-Dichloroethene (c1,2-DCE) ND 2.5 ppbv 
Ethyl Acetate ND 2.5 ppbv 
Chloroform (THM1) ND 2.5 ppbv 
Tetrahydrofuran ND 2.5 ppbv 
1,1,1-Trichloroethane (TCA) ND 2.5 ppbv 
1,2-Dichloroethane (EDC) ND 2.5 ppbv 
Cyclohexane ND 2.5 ppbv 
Carbon tetrachloride ND 1.5 ppbv 
Benzene ND 2.5 ppbv 
2,2,4-Trimethylpentane ND 2.5 ppbv 
Heptane ND 2.5 ppbv 
Trichloroethene (TCE) ND 2.5 ppbv 
1,2-Dichloropropane (DCP) ND 2.5 ppbv 
Methyl Isobutyl Ketone (MIBK) ND 2.5 ppbv 
cis-1,3-Dichloropropene ND 2.5 ppbv 
trans-1,3-Dichloropropene ND 2.5 ppbv 
Toluene ND 2.5 ppbv 
1,1,2-Trichloroethane ND 2.5 ppbv 
Dibromochloromethane (THM3) ND 2.5 ppbv 
Tetrachloroethene (PCE) ND 2.5 ppbv 
Chlorobenzene ND 2.5 ppbv 
Ethylbenzene ND 2.5 ppbv 
m,p-Xylene ND 2.5 ppbv 
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Volatile Hydrocarbons by GC/MS in Air  

Analyte Result Limit 
Reporting 

Units Level
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes 

Batch B011383 - Air prep GC/MS 

Blank (B011383-BLK1) 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
Methyl tert-Butyl Ether (MTBE) 
Tertiary Butyl Alcohol (TBA) 
Ethyl tert-Butyl Ether (ETBE) 
Tert-Amyl Methyl Ether (TAME) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

20 
2.5 
2.5 

ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 
ppbv 

Prepared: 10/24/12 Analyzed: 10/25/12 

Surrogate: Dibromofluoromethane 
Surrogate: 4-Bromofluorobenzene 

3.39 
2.61 

ppbv 
ppbv 

3.31 70-130 102 
3.61 70-130 72 
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Notes and Definitions
 

(1)c The following additional compound was detected: Dimethyl Sulfide (c. 5,800 ppbv). 

(1)b The following additional compound was detected: Dimethyl Sulfide (c. 17,000 ppbv). 

(1)a The following additional compound was detected: Dimethyl Sulfide (c. 16,000 ppbv). 

(1) The following additional compound was detected: Dimethyl Sulfide (c. 13,000 ppbv). 

RDL Reporting Detection Limit 
ND Analyte NOT DETECTED at or above the reporting detection limit (RDL) 

RPD Relative Percent Difference 

NR Not Reported 

Page 14 of 14 

Lab Project#: 2101703 CA Lab Accreditation #: 2303 



(~) s 
Analytical Sciences 

P.O. Box 750336, Petaluma, CA 94975·0336 
110 liberty Stree~ Petaluma, CA 94952 

(707) 769-3128 
CHAIN OF CUSTODY 

CLIENT INFORMATION BILLING INFORMATION 

LAB PROJECT NUMBER: 'J I 017 c 3 
CUENT'S PROJECT NAM€: , , IQ. '7"(. - (?. _1[,.., L\ <; 

CUENT'S PROJECT HUMBER: / Z.' 1'\ 1 I 2. () c) S/ , Jl 1 C> tJ 
COMP.,.Y N .... :G±!O ~ 

CONTACT: $ 
--~~~~~~~----------

AOORESS: 2>.lf lw r~ v'1 V-( s • .l,!? 
$, 1. l?os-. C4 9S"f01 

COHTACT: C\ncJ J.Vgcs(,c 

COMP ... Y N-: TURNAROUND TIME (check one) G<oTAACKER EOF: _ Y X N 

.......... , -· LAB GlOOAI. 10: I 

_,, ?~'l· ~L}- foto 

FAX ' 'lo'> . :n. 1 - 1~ 

ITEM CLI(HT SAMPLE. I D 

I IJ . .j !.J·).l 
2 II.! w: 2.<o 
3 l~w - 2.-<:"' 
41 WtJ "'2~ 
Slj..\W'2-~ 
6 

7 

8 

9 

10 

·Can!tttr Stnll • 

13~'2. > 
lfZ'i'?. 
<t 2. crt 
4 {, ,_, 3. 

4L'I(, 

-·: 
f AX 1': 

Reoguhtor 
S.~l· 

'41 
10 
2 

'75' 
I 

Sample Start I SlfniPit E~ 
Tim• llmt 

~HtP.avl iu:n:o<> 

11'~3:oo Ill :•n: co 

/!)&'·170 lt'l!o~:oO 

JZ!to:<o 111:/tloo 

n:.>s,., hz:'f<-<:00 

SIGNATURES 

SAMPUO BY: n-.~· .l) .UocrL 

~:#~ lo,J,<.Iz,, 7 ;<li d() ' "r~/. 
""" 1,) l"S . ---/ 

SAW:e DAY 2A- Coolu TEJUIERAlUR£ --.a HouRs 72- •c ---
50AYS 

-:------ '(: coc 

0.10 
S."'pttd 

~ 

Mltm: I d ... 
: 
"' 

l~·lto-1? I A,',. I '(. 

Y"" l'r' IY 
\ I \ I ~ 
J I J I '? 

..V I iJ I "{ 

ANALYSIS 

RECEfor ~;v;; ) ~ 
~ , I 

PAGE _ I Of _I_ 

COMMENTS 

~'vllu3 
...._. :c;c J "'o
~ .. , • t' Gt..vu. 

•"'wo.~l' ... \h!ti" (,1..,1' 

't-ot) tr. 40..\JL 

us 
SAMPlE 

• 

-01 
-02 
-() ~ --
D'-1 

-GJ: 

I f1 /7-(2. J!v ( 
""" -

P.O
. B

ox 750336 
110 Liberty Street 

Petalum
a, C

A
 94975-0336 

Petalum
a, C

A
 94952 

Telephone: (707) 769-3128 



Appendix B: Complete 2012 Analytical 
Results Summary Table 

179 



     

  

  
  
  

  

Badlands Landfill 
Landfill Gas Study - Well 27 TDA 

Description 
*11-Jul-12 24-Jul-12 7-Aug-12 21-Aug-12 4-Sep-12 18-Sep-12 2-Oct-12 16-Oct-12 

Acetone 7,200 16 16 50 7,900 7,200 5,100 4,200 
Isopropyl Alcohol 17,000 35 37 52 17,000 14,000 12,000 8,300 
Benzene 5,900 18 16 28 5,800 5,000 3,900 3,000 
2-Butanone (MEK) 20,000 45 48 44 20,000 15,000 12,000 8,800 
Carbon Tetrachloride ND ND ND ND ND ND ND ND 
Chlorobenzene ND ND ND ND ND ND ND ND 
Chloroethane ND ND ND 5.0 ND ND ND ND 
Chloroform ND ND ND ND ND ND ND ND 
Chloromethane ND ND ND ND ND ND ND ND 
Cyclohexane 8,100 24 24 130 7,900 6,800 5,300 4,400 
Dibromochloromethane (THM3) ND ND ND ND ND ND ND ND 
1,2-Dichlorobenzene ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene ND ND ND ND ND ND ND ND 
Dichlorodifluoromethane (F-12) 3,900 15 17 64 3,500 3,000 2,500 2,200 
1,1-Dichloroethane (DCA) ND 2.1 2.1 6.0 ND ND ND ND 
1,2-Dichloroethane (EDC) ND ND ND ND ND ND ND ND 
1,1-Dichloroethene (DCE) ND ND ND ND ND ND ND ND 
cis-1,2-Dichloroethene ND ND ND ND ND ND 950 ND 
trans-1,2-Dichloroethene ND ND ND ND ND ND ND ND 
1,2-Dichloropropane (DCP) ND ND ND ND ND ND ND ND 
cis-1,3-Dichloropropene ND ND ND ND ND ND ND ND 
trans-1,3-Dichloropropene ND ND ND ND ND ND ND ND 
Dimethyl Sulfide 20,000 20,000 17,000 220 22,000 20,000 20,000 17,000 
Ethyl Acetate 28,000 86 84 92 29,000 22,000 17,000 13,000 
Ethylbenzene 2,600 13 9.4 ND 2,800 2,000 1,800 1,100 
Methylene Chloride 10,000 33 32 67 9,700 7,900 5,500 4,600 
4-Methyl-2-Pantanone (MIBK) 2,300 7.7 7.2 ND 2,400 1,700 1,500 1,100 
Heptane 11,000 42 45 160 13,000 11,000 8,300 7,300 
Hexane 8,800 29 26 140 9,200 8,700 6,100 4,900 
Napthalene ND ND ND ND ND ND ND ND 
Propylene 46,000 60 77 700 40,000 36,000 26,000 24,000 
Styrene 1,200 6.6 4.4 ND 1,200 ND 580 ND 
1,1,2,2-Tetrachloroethane ND ND ND ND ND ND ND ND 
Tetrachloroethane (PCE) 1,000 6.8 5.7 ND 1,100 900 1,400 590 
Tetrahydrofuran 22,000 54 47 74 20,000 16,000 13,000 9,600 
Toluene 17,000 61 50 8.2 17,000 14,000 12,000 8,500 
1,2,4-Trichlorobenzene ND ND ND ND ND ND ND ND 
1,1,1-Trichloroethane (TCA) ND ND ND ND ND ND ND ND 
1,1,2,-Trichloroethane ND ND ND ND ND ND ND ND 
Trichloroethane (TCE) ND 3.7 3.2 ND ND ND 500 ND 
Trichlorofluoromethane (F-11) ND ND ND ND ND ND ND ND 
1,1,2-Trichlorotrifluoroethane (F-113) ND ND ND ND ND ND ND ND 
2,2,4-Trimethylpentane 2,700 12 13 50 3,000 2,600 1,900 1,600 
Vinyl Chloride ND ND ND ND ND ND ND ND 
1,3-Butadiene ND ND ND 6.7 ND ND ND ND 
m & p-Xylene 5,600 27 20 ND 6,000 3,900 3,500 2,100 
o-Xylene 1,100 5.9 4.3 ND 1,300 860 830 490 
TPH-G 500000 2100 1900 3000 530000 400000 310000 230000 
MTBE ND ND ND ND ND ND ND ND 
TBA  ND  ND  - ND  ND  ND  ND  ND  
DIPE  - - - ND  - - - -
ETBE ND ND ND ND ND ND ND ND 
TAME ND ND ND ND ND ND ND ND 

Fixed Gases Result (%) 
Helium  - ND ND  - - - - -
Hydrogen 0.71 0.69 0.69 0.009 0.68 - - -
Carbon Disulfide  - ND ND ND ND ND ND 
Ethene  ND  ND  ND  ND  ND  - - -
Ethane  ND  ND  ND  ND  ND  - - -
Acetylene ND ND ND ND ND  - - -
Propane ND ND ND ND ND  - - -
Oxygen 2.1 3.2 2.7 22 4.7 - - -
Nitrogen 17 22 19 80 25 - - -
Carbon Dioxide 29 27 27 0.39 28 - - -
Carbon Monoxide ND ND ND ND ND  - - -
Methane 28 26 26 0.38 27 - - -

Notes: 
* GHD Inc. Sampling Events effective 7-11-2012 

ND = Not Detected 
"-" = Constituent Not Tested 
Bold = Analyte detected above laboratory reporting limit. 
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Project Name: Badlands Landfill Project
Riverside County

 

  

Photographic Documentation Log 2012 

Project Name: Badlands Landfill Project 
Riverside County 

Photographic Documentation Log 2012 

Description: 

Horizontal well HW-23 well head configuration. 

Location: WH-23 

Date: 07/10/12 

Description: 

Horizontal well HW-24 well head configuration. 

Location: WH-24 

Date: 07/10/12 

Description: 

Horizontal well HW-25 well head configuration. 

Location: WH-25
 

Date: 07/10/12
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Project Name: Badlands Landfill Project
Riverside County

 

 

Photographic Documentation Log 2012 

Project Name: Badlands Landfill Project 
Riverside County 

Photographic Documentation Log 2012 

Description: 

Horizontal well HW-26 well head configuration. 

Location: WH-26 

Date: 07/10/12 

Description: 

Horizontal well HW-27 well head configuration. 

Location: WH-27 

Date: 07/10/12 

Description: 

Field technician measuring and recording 
Landfill Gas flow, temperature, and 
atmospheric pressure using a manometer unit 
on well HW-26. 

Location: WH-26
 

Date: 07/10/12
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Project Name: Badlands Landfill Project
Riverside County

  

Photographic Documentation Log 2012 

Project Name: Badlands Landfill Project 
Riverside County 

Photographic Documentation Log 2012 

Description: 

Picture of TDA well head with flow control 
valve set to 100% open. 

Location: WH-27 

Date: 7/24/12 

Description: 

Field technician taking Landfill Gas field 
analyzed sample with GEM unit. 

Location: WH-25 

Date: 07/10/12 

Description: 

This picture shows WH-25 well head assembly 
with sampling ports shown on the left of the 
well, opposite from the valve. 

Location: WH-25 

Date: 07/10/12 
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Project Name: Badlands Landfill Project
Riverside County

 
  

 

Photographic Documentation Log 2012 

Project Name: Badlands Landfill Project 
Riverside County 

Photographic Documentation Log 2012 

Description: 

Laboratory analyzed Landfill Gas sample 
collection assembly with sample ports above 
and below the flange and sampler manifold 
with pressure gauge on the Summa canister. 

Location: WH-27 

Date: 07/24/12 
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Badlands LFG Well Monitoring  
Barometric Pressure 30  

~"· ,,~:~:en : ·.~ June 'Da..te ~~H4 C02 -: ·Q~ Bal ance Static Diff Temp Ref. kdj~ 
....:: 

CommeJ!ts ~- xr-·ii •;t;;:. -:~.' 
I' »j,l •.'-.. "'t• ""'· 

., .. .:· ·. " . . ' ~ ;,l'll· j ij i~i.;.. . "I ... _ :;:}· ' . 
o/o ""' . ~·;,.;'· I.D:o·' ". '~ -t % ' % Press · 'Press Flow Flow .. ---~ . . "" ...,JC-· ;.Jbli.Jkr· . 

t ··l'.. - ~ '· _: ....... ... .,,. ~ ·· . - . - · I• ._ ::-~t'-;~~T~...--~ U ...lit,, ~--

BLH0013 12:09 01/14/2002 43.40 56.60 · 0 .00 0.00 0.60 
13:26 02/14/2002 44.20 55.50 . 0.00 0.30 0.80 

.. 02/10/2005 61 .30 38.40 0.30 0.00 2.60 0.50 20.60 
02/15/2006 58.00 42.00 0.00 0.00 2.00 0.10 18.90 
03/13/2006 56.00 . 43.00 0.10 0.00 2.80 0.10 18.90 ' 

04/28/2006 41.00 39.00 0.00 20.00 0.70 . 0.10 4.40 
08/23/2006 73.00 27.00 0.00 0.00 0.95 0.00 0.00 
11/30/2006 72.00 28.00 0.00 0.00 3.80 0.20 27.00 
03/30/2007 65.00 35.00 0.00 0.00 5.00 0.00 0.00 
04/26/2007 48.00 44.00 0.00 8.00 . 6.10 0.02 25.00 
05/10/2007 71.50 39.80 0.00 0.00 6.00 0.20 26.70 
11/15/2007 53.50 32.00 6.20 8.30 4.00 0.07 26.00 
01/09/2008 57.00 42.70 0.00 0.00 3.20 0.30 32.70 
02/11/2008 57.00 44.90 0.10 0.00 2.30 0.10 · 18.90 

03/12/2008 78.40 21.00 0.40 0.00 2.00 0.50 42.20 
04/21/2008 50.60 49.40 0 .00 0.00 2.00 0.01 6.00 
05/29/2008 60.00 40.00 0.00 0.00 2 .00 0.03 16.40 
06/22/2008 78.40 21 .00 0.40 0.00 2.00 0.50 42.20 
07/28/2008 80.90 43.20 0.00 0.00 1.50 0.09 28.40 
08/20/2008 75.60 41 .50 0.00 0.00 ' 1.50 0.10 30.00 
09/18/2008 78.60 20.90 0.00 0.50 3.00 0.03 16.40 
10/2212008 60.00 44.50 0.00 0.00 2.50 0.01 8.60 
11/18/2008 74.50 24.50 0.00 0.00 2.40 0.02 12.20 
12/31/2008 72.50 27.40 0.00 0.00 3.20 0.05 20.40 

. . 01 /15/2009 -60.00 43.10 0.00 0.00 1.10 0.02 13.40 
02/25/2009 62.50 37.30 0.00 0.00 2.90 0.05 79.40 21 .20 
03/06/2009 55.00 45.00 0.00 0.00 2.50 0.07 82.00 25.10 

04/30/2009 56.00 44.00 0.00 0.00 3.50 1.00 86.00 86.20 
05/20/2009 57.00 44.40 0.00 0.00 3.50 0.20 101 .00 38.50 
06/10/2009 69.00 31.00 0.00 0.00 2.00 0.06 81.00 23.20 
07/20/2009 60.00 43.50 0.00 0.00 2.00 0.10 90.00 25.08 
09/01/2009 70.00 30.00 0.00 0.00 · 2.80 0.08 93.00 26.80 
09130/2009 80.30 40.90 0.00 0.00 6.00 0.10 87.00 20.90 21.2 
11/25/2009 82.00 43.30 0.20 0.00 4.30 0 .04 79.00 19.00 
12/29/2009 75.00 73.00 0.00 0.00 5.50 0.10 71 .00 30.00 
01/21/2010 57.00 46.00 0.00 0.00 5 .00 0.03 80.00 16.40 

'02/24/201 0 57.00 41 .30 0.00 0.00 5.50 0.01 69.00 9.50 
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Barometric Pressure 

" ~~~-· ~· fi T!me "'' Date "ca4. .C02 " '02 ~~·\rce Static f!' Diff Temp 'Ref . Adj. 
,. 

<;o,~ments . - .• -· }I' ·· ~-~ 
,. ~. J• 

Fl~w ... ;~ -.~: ..:.: :. ·~;yJ:rr~./. ,J!;.D.t !> % o;o % P..rcss Ptcss Fl!>W ~::! -· , 
. .. ~ 

V: :-!'l . _J""~../~.-:t::•_ : r.ljl;;~.... .. 
" '" 

.... '") 
~... 

BLH0013 · 03/15/2010 58.10 41.30 0.00 0.00 5.50 0.01 76.00 9.50 
04/23/2010 57.00 43.00 0.00 0.00 4.70 0.02 98.00 13.40 
05/06/2010 80.00 20.00 0.00 0.00 -3.50 0.06 85.00 22.00 
07/02/2010 57.00 44.10 0.00 0.00 . 4.20 0.30 92.00 51.90 
07/27/2010 59.10 40.40 0.30 0.00 3.50 0.19 92.00 41.30 
08/26/2010 80.00 20.00 0.00 0.00 6.40 0.04 97.00 19.00 
09/22/2010 58.00 42.00 0.00 0.00 8.30 0.06 77.00 23.20 

BLH0014 12:32 01/14/2002 34.60 64.20 1.20 0.00 0.40 
. .13:18 02/14/2002 38.70 61.30 0.00 0.00 0.60 

jBLH0015 . 12:4.3 .0.1(14/2002 22.30 45.70 8.30 23.70 0.10 
13:15 02/14/2002 46.60 53.20 0.00 0.20 0.20 

BLH0016 12:16 01/14/2002 6.70 31.50 12.60 49.20 0.00 
13:21 02/14/2002 10.00 39.20 10.20 40.60 0.30 

02/10/2005 73.30 26.50 0 .10 . 0.00 2.80 0.60 22.50 
02/15/2006 59.00 41.00 0.00 0.00 2.00 0.10 18.90 
03/1_ 3/2006 60.00 39.00 0.10 0.00 2.90 0.20 26.70 

. 04/28/2006 29.00 32.00 0.00 38.00 0.40 . 0.00 0.00 
08/23/2006 74.00 26.00 0.00 0.00 0.80 0.00 0.00 
11/30/2006 70.00 30.00 0.00 0;00 3.80 0.05 13.00 

03/30/2007 65.00 35.00 0.00 . 0.00 5.00 .. 0.00 ·o.oo 
04/26/2007 52.00 42.00 0.00 6.00 6.50 0.40 38.00 
05/10/2007 72.50 46.80 0.00 0.00 6.20 0.40 37.80 
11/15/2007 55.50 30.70 5.80 8.00 4.00 0.08 28.00 
01/09/2008 . 57.00 44.20 0.00 0.00 3.20 0.70 50.00 
02/11/2008 57.00 46.10 0.20 0.00 2.30 0.10 18.90 
03/12/2008 78.80 20.60 0.40 0.00 2.00 0.50 42.20 
04/21/2008 49.70 50.30 . 0.00 0.00 2.00 0.06 14.00 

05/29/2008 60.00 40.00 0.00 0.00 2.00 0.03 16.40 
06/22/2008 78.80 20.60 0.40 0.00 2.00 0.50 42.20 

. 07/28/2008 80.80 42.30 0.00 0.00 1.50 0.02 13.40 
08/20/2008 77.80 43.20 0.00 0.00 1.50 0.03 16.40 
09/18/2008 77.40 0.20 0.00 22.40 3.00 0.01 9.50 
10/22/2008 60.00 42.70 0.00 0.00 2.50 0.55 63.60 
11/18/2008 79.70 20.30 0.00 0.00 2.30 0.01 8.60 
12/31/2008 71.00 20.60 0.00 0.00 2.50 0.05 20.40 
01/15/2009 60.00 44.20 0.00 0.00 0.78 0.02 13.40 
02/25/2009 65.10 34.80 0 .00 0.00 3.00 0.05 83.10 21.20 
03/06/2009 56.00 44.00 0.00 0.00 2.50 . 0.02 87.00 11.60 
04/30/2009 56.00 43.40 0.00 0.60 3.50 0.05 88.00 19.30 

-
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Barometric Pressure 

Well - Time Date CH4 co~ 02 Balance Static Diff Temp Ref. Adj. 'Comments \"1 -~- -.....- . . - I 

.J.D.' % % % Press Press Flow Flow " ~~- "".· .r · ~ ~ ~ 

-· '· ~ .... 
,, 

- .. . :;;-'4~~· .I - ". 
BLH0016 05/20/2009 57.00 46.10 o.oc 0.00 2.50 0.04 100.00 17.20 

06/1012009 68.00 32.00 0.00 0.00 2.00 0.03 86.00 16.40 
07/20/2009 69.70 "37.10 0.00 . 0.00 3.00 0.10 94.00 28.44 
09/01/2009 70.00 30.00 0.00 0.00 3.00 0.03 89.00 16.40 
09/30/2009 78.00 40.30 0.00 0.00 6.00 0.10 92.00 22.90 23.2 
11/25/2009 82.60 44.90 0.10 0.00 4.30 0.05 83.00 21.20 
12/29/2009 75.00 25.00 0.00 0.00 5.50 0.50 78.00 67.00 
01/21/2010 57.00 46.00 0.00 0.00 5.00 0.05 87.00 21.20 
02/24/2010 57.00 46.00 0.00 0.00 5.00 0.04 74.00 19.00 
03/15/2010 56.70 46.00 0.00 0.00 5.00 0.04 77.00 19.00 
04/23/2010 57.00 42.60 0.00 0.00 4.90 0.05 99.00 21.20 
05/06/2010 82.00 18.00 0.00 0.00 3.60 0.05 90.00 21.00 
07/0212010 57.00 42.20 O.OC 0.00 4.60 0.27 94.00 49.30 
07/27/2010 59.00 39.30 0.50 0.00 -3.80 0.21 94.40 43.40 
08/26/2010 80.00 20.00 0.00 0.00 6.40 0.05 100.00 21.20 
09/22/2010 59.00 41.00 0.00 0.00 8.30 0.06 . 85.00 23.20 

IBLH0017 11 :58 01/14/2002 8.10 40.20 10.60 41 .10 0.00 
13:30 02/14/2002 9.60 37.60 10.50 42.30 . 0.20 

02/10/2005 68.80 30.30 0.20 0.00 1.80 0.60 10.70 
02/15/2006 57.00 43.00 0.00 0.00 0.20 0.00 0.00 
03/13/2006 36.00 34.00 3.00 35.00 0.09 0.00 0.00 
04/28/2006 38.00 37.00 0.00 25.00 0.30 0.20 6.20 
08/23/2006 71.50 28.50 0.00 0.00 0.90 0.00 0.00 
11/30/2006 69.00 47.00 0.00 0.00 3.80 0.04 12.00 
03/30/2007 64.00 36.00 0.00 0.00 5.00 0.00 0.00 
04/26/2007 48.00 45.00 0.00 7.00 5.90 0.01 20.00 
05/10/2007 59.20 50.80 0.00 0.00 . 6.00 0.20 26.70 
11/15/2007 55.30 33.20 5.50 6.00 4.00 0.07 15.00 
01/09/2008 57.00 . 43.80 0.10 0.00 3.20 0.05 13.40 
02/11/2008 57.00 45.30 0.40 0.00 2.20 0.20 26.70 
03/12/2008 n.1o 22.50 0.30 0.00 2.00 0.50 42.20 
04/21/2008 49.90 50.10 0.00 0.00 2.00 0.01 6.00 
05/29/2008 60.00 40.00 0.00 0.00 1.80 0.01 6.30 
06/22/2008 77.10 22.50 0.30 0.00 2.00 0.50 42.20 
07/28/2008 nAo 43.40 0.00 0.00 2.25 0.02 8.80 
0812012008 75.30 40.10 0.00 0.00 2.20 0.03 10.80 
09/18/2008 78.60 21.30 0.00 0.10 3.00 0.02 8.80 
10/22/2008 60.00 44.20 0.10 .o.oo 2.50 0.01 5.50 
11/18/2008 . 74.40 25.20 0.00 0.00 2.30 0.91 52.60 
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Barometric Pressure 

Tqne~, f.aaie 
.. 

·· c.H4 . •I ' ~· ·· ._. -Well €02'' Q2 Balance Static Diff .Temp R_!!f.: A.9j. I. '. Com.KPe~~ . r.,· 1 • m-f~, ·. 'o/0 it - ,, l.•f. D ,. ;. 
% % Press Pr.ess Flow Flow · - il_ ,," .• ·_- ~=--~.; :-·.;j, r,;.~: ·,-;<i•'·!.(;',. ' 

1-, .:> •• , I -
~ :o. - ..,...... ' 1 -- ........ ·--J ...... .. 

BLH0017 12131/2008 63.10 36.60 0.00 0.00 3 .00 0.01 9.10 
01/15/2009 60.00 44.00 0.00 0.00 1.00 0.01 6.30 
02125/2009 65.60 34.30 0.00 0.00 3.00 0.05 73.00 14.00 
03/06/2009 55.00 45.00 0.00 0.00 -2.50 0.05 73.00 14.00 
04/30/2009 . 56.00 44.00 0.00 0.00 3.00 0.07 81 .00 14.60 
05/20/2009 57.00 45.50 0.00 0.00 2.50 0.05 94.00 12.30 
06/10/2009 68.00 32.00 0.00 0.00 2.00 0.03 74.00 10.80 

•' 07/20/2009 60.00 43.60 0.00 0.00 2.50 0.10 86.00 15.31 
09/01/2009 70.00 30.00 0.00 0.00 2.80 0.05 89.00 14.00 
09730/2009 73.80 40.40 0.00 0.00 6.00 0.10 80.00 14.00 14.9 
11/25/2009 78.00 43.10 0.40 0.00 4.20 0.04 79.00 12.10 
12/29/2009 72.80 26.00 0.00 0 .00 5.20 0.05 75.00 13.60 I 

01/21/2010 57.00 46.70 0 .00 0.00 5.00 0.04 84.00 12.10 
02/24/2010 57.00 31 .80 0.00 0.00 5 .50 0.90 63.00 57..60 
03/15/2010 58.40 31 .80 0.00 0.00 ·5.50 0.90 67.00 57.60 
04/23/2010 57.00 42.50 0.80 0.00 4 .70 0.03 101.00 9.60 I 
05/06/2010 80.00 20.00 0.00 0.00 3.40 0.03 87.00 10.00 
07/0212010 57.00 48.30 0.00 0.00 4 .20 0.30 112.00 33.20 
o8/26/2010 77.00 23.00 0.00 0.00 7.30 0.02 13.40 
09/22/2010 57.00 43.00 0.00 0.00 8.50 0.02 77.00 13.40 

BLHW-10 13:57 01/;31/2001 53.20 46.70 0:00 0.00 -4.10 1.22 80.00 30.00 
15:26 02109/2001 50.20 49.60 0.20 0.00 1.30 0.48 90.00 18.00 18 
10:24 03/08/2001 44.70 53.00 0.00 2.30 -1.20 0.20 80.00 9.00 9NOTFITIED 
10:04 04/19/2001 27.30 48.00 0.00 24.70 -1.10 -0.02 80.00 0.00 0 
9:47 04/19/2001 28.80 48.00 0.00 23.20 -1.30 0.02 80.00 0.00 0 

10:00 04/19/2001 -0.90 80.00 0.00 0SP on well side of OP 
05/2212001 53.00 47.00 0.00 0.00 0.70 0.00 
06/06/2001 1.20 
02/10/2005 38.80 36.90 0.20 25.10 2.50 0.35 17.00 
02115/2006 64.00 36.00 0.00 0.00 0.10 0.00 0.00 
03/13/2006 56.00 40.00 0.00 3.00 0.00 0.00 0.00 
04/28/2006 60.00 40.00 0.00 0.00 0.06 0.01 1.00 
08/23/2006 66.30 33.70 0.00 0.00 0.31 0.03 5.00 
11/30/2006 55.00 40.00 0.00 5.00 0.60 0.01 3.00 
03/30/2.007 60.00 40.00 0.00 0.00 0.05 0.03 4 .60 
04/26/2007 58.00 41.00 0.00 0.00 0.06 0.02 3.00 4 ' 

05/10/2007 60.90 38.90 0.00 0.00 1.00 0.20 2.40 
06/13/2007 56.40 41.20 0.10 2.00 0.00 0.00 0.00 
07/1212007 32.80 34.10 0.00 33.10 1.50 0.16 12.20 8.6 
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Barometric Pressure 

.' ., W.e'n Tiine Date·- · Ctl4 · C02 02 Balance Static Oiff Temp Ref: ~dj. Comments "' .. [!·., ~'f - - ~r._ ""i .. t ..~: 
:. ~ ··:"&?'lf'')1~" ·' ' 

I· J D:. % o;o, % Press Press Flow Flow I; •I"' [:: - "' n '! . .-:J II 'O. _)b ' t.,l"
:!'; !_ •• • . .. ..~ - . _, - ~ . :~ ·:"!' , ~·- -!~ .oh-.;. ,. 

BLHW-10 08/06/2007 33.80 33.90 0.00 32.10 3.00 1.00 30.40 
11/15/2007 14.40 12.00 12.00 61.60 1.00 0.05 6.50 ~ 

01/09/2008 44.70 34.40 o.oc 20.80 0.30 0.01 9.10 
02/11/2008 45.70 31.80 2.10 20.60 0.70 0.20 13.00 

03/12/2008 52.80 35.30 0.20 10.50 0.30 0.10 9.20 
04/21/2008 48.20 10.30 0.00 11.40 1.00 0.02 4.60 
05/29/2008 42.00 34.00 0.00 24.00 3.90 0.85 28.00 
06/22/2008 30.10 34.70 0.00 34.90 5.00 1.00 29.10 
07/28/2008 32.70 . 29.70 0.00 0.00 4.00 0.90 28.90 
08/20/2008 33.10 28.70 0.00 38.20 4.00 0.90 28.90 
09/18/2008 26.50 27.30 0.10 46.10 6.80 1.50 37.25 
10/22/2008 26.70 26.20 0.00 47.10 6.00 1.45 31.30 
11/18/2008 31.00 27.80 0.00 41.20 2.10 0.39 16.30 

12/31/2008 41 .80 30.00 0.00 7.50 0.30 0.03 3.50 
01/15/2009 44.60 32.10 0.00 23.20 -0.33 0.02 4.30 
02/25/2009 46.00 34.50 0.00 19.70 0.80 0.00 70.00 0.00 
03/06/2009 45.00 34.00 0.00 21 .00 0.30 . 0.01 71 .00 3.00 
04/30/2009 43.30 33.00 o.oc 23.70 0.40 0.05 93.00 5.80 

05/20/2009 39.80 33.10 0.00 27.10 0.50 0.02 105.00 3.70 

06/10/2009 36.00 42.00 0.00 22.00 0.46 0.01 n.oo 3.00 
07/20/2009 41.00 32.30 0.00 26.70 1.00 0.01 100.00 6.08 

09/01/2009 39.20 31.90 0.00 28.90 1.30 0.02 107.00 4.30 3 

09/30/2009 4.40 12.30 0.00 84.00 0.70 0.00 83.00 8.00 2.6 
11/25/2009 62.20 39.00 0.20 0.00 1.00 0.59 106.00 20.00 
12/29/2009 37.90 31.50 0.00 30.00 1.80 0.90 82.00 28.90 

01/21/2010 44.30 47.10 0.00 19.30 2.20 0.49 91.00 10.00 

02/24/2010 46.10 47.10 0.00 19.30 2.20 0.49 79.00 10.00 
03/15/2010 47.90 · 47.10 0.00 19.30 2.20 0.49 84.00 10.00 
04/23/2010 39.20 31.90 0.00 28.80 2.00 0.45 99.00 9.60 

05/06/2010 43.00 31.50 0.00 25.50 1.80 0.45 88.00 9.50 4.5 

07/02/2010 42.50 36.10 0.00 21.10 0.30 0.19 100.00 6.00 

07/27/2010 48.60 33.10 0.00 18.40 0.70 0.16 99.90 5.70 

08/~6/2010 48.30 33.10 0.00 18.00 0.80 0.20 97.00 6.30 

09/2212010 46.00 36.00 0.00 18.00 0.90 0.24 83.00 7.00 
BLHW-11 13:46 01/31/2001 43.00 49.00 0.00 7.80 -9.30 0.01 80.00 0.00 

16:55 02/09/2001 43.70 51.50 0.00 4.80 3.80 - 0.02 80.00 0.00 0 
·11:51 02/14/2001 36.20 47.20 0.10 16.50 9.10 0.00 70.00 0.00 0 

01/09/2008 --0.10 
02/11/2008 54.50 45.10 0.20 0.10 0.00 

--
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Barometric Pressure 

. W~t. Time Date . CH4 C02 02 Balance Static Diff Temp Ref. A.dj. Comments l)i·~~·J~ 

~"..' r;·;>t~ 1
'l;D. % % ' ~. % Press Press Flow Flow " 

..... ,, 
" ' ;-. .-_,j_ll-~ ·.¢..t• .. 

BLHW-11 03/1212008 61.40 68.10 . 0.50 0.00 0.30 
04/2112008 51 .50 48.20 0.20 0.10 0.60 
06/2212008 8.90 5.30 17.20 0.00 0.00 0.00 
07/28/2008 0.60 0.70 18:70 19.90 3.50 0.01 0.00 

02/25/2009 8.70 11.80 6 .30 73.40 79.00 
07/20/2009 6.50 9.40 12.70 73.60 9.50 0.00 94.00 0.00 i 
04/23/2010 40.80 26.60 3.50 28.80 0.51 0.04 100.00 2.80 

BLHW-12 04/21/2008 38.40 28.90 . 0.90 32.10 0.10 

07/28/2008 0.00 0.00 19.30 80.60 0.12 0.00 0.00 
03/0612009 44.00 51.70 0.00 4.30 1.00 0.15 . 79.00 36.70 26.8 

04/30/2009 51.20 48.70 0.00 0.00 0.30 0.10 87.00 27.30 

05/2012009 50.90 50.70 0.00 0.00 Q.70 0.08 88.00 24.40 
06/10/2009 46.50 47.50 0.00 '6.00 2.40 0.46 87.00 42.40 37.5 
07/20/2009 44.80 45.10 0.00 10.00 2.00 0.40 93.00 39.00 
09/01/2009 43.20 39.60 0.00 17.20 2.20 0.31 91.00 34.80 28.6 
09/30/2009 46.60 42.20 0.20 11.00 1.5C 0.30 93.00 32.70 23.!: 
11/25/2009 '52:60 42.30 0.20 4.70 0.49 0.09 85.00 17.70 
12129/2009 48.00 39.50 0.00 14.10 0.72 0.05 83.00 13.60 
01/21/2010 57.50 42.50 0.00 0.00 1.20 0.12 92.00 21 .00 
02124/2010 54.90 42.60 0.00 2.40 0.40 0.12 83.00 21.00 
03/15/2010 55.10 42.60 0.00 2.50 0.40 0.12 88.00 21.00 
04/23/2010 56.00 44.00 0.00 0.00 1.00 0.13 98.00 21.90 
05/06/2010 57.00 43.00 0.00 0.00 1.30 0.09 89.00 18.00 23.4 
07/27/2010 51.20 40.10 0.00 8.40 0.70 0.06 92.20 15.60 
08/26/2010 57.50 40.50 0.00 7.90 1.00 0.08 94.00 16.10 

. 09/2212010 46.00 42.00 0.00 12.00 1.00 0.09 87.00 18.80 14 
BLHW-18 02115/2006 60.00 40.00 0 .00 0.00 2.00 1.20 15.10 

03/13/2006 60.00 40.00 0.00 0.00 2.70 1.70 7.00 
04/2812006 50.00 42.00 0.00 0.00 3.30 0.00 0.00 2.9 
08/23/2006 -67.50 33.50 0.00 0.00 1.00 0.95 29.00 
1113012006 66.00 34.00 0.00 0.00 7.00 3.50 54.00 
03/3012007 63.00 37.00 0.00 0.00 3.50 0.50 20.60 
04/26/2007 53.00 41.00 0.00 6.00 3.00 0.60 76.00 
05/10/2007 66.00 34.00 0.00 0.00 3.50 0.50 70.10 
.06/1312007 35.30 34.90 0.00 0.00 3.20 0.70 82.90 
07/1212007 60.00 40.00 0.00 0.00 2.50 0.45 63.60 
08/06/2007 96.50 52.10 0.00 0.00 '4.00 0.50 67.00 

01/09/2008 55.50 43.40 0.00 0.20 3.20 0.40 57.90 
02111/2008 66.70 32.50 0.70 0.00 2.20 0.10 28.90 
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Barometric Pressure 

i ' Well Time D_;t.t~ ;;CJ:!4 C02 '02 B~lance 'Statk · , Diff Temp Ref. · A~J. 
11 . .... 

Comments· '... :: ~~,·~~~~~:··__;~~.:~~f>' . . ··..~"·• 
i .J;:p: ., ·. ~.... .. % ·% . . %, Press Press Flow Flow . ·. ,. . 
BLHW-18 03/12/2008 70.50 28.50 0.40 0.00 . 2.50 0.40 57.70 

04/21/2008 50.10 49.70 0.20 0.00 1.90 0.20 40.80 
05/29/200!3 56.00 44.00 0.00 0.00 2.40 0.25 47.40 
06/22/2008 36.70 31 .70 0.00 30.80 3.50 0.50 57.70 
07/28/2008 65.90 43.70 0.00 0.00 2.20 0.19 41 .30 
08/20/2008 68.30 31 .50 0.20 0.00 2.00 0.20 42.40 
09/18/2008 65.50 34.40 0.00 0.10 4.50 0.25 47.40 
10/22/2008 56.30 43.50 0.00 0.20 4.50 0.31 47.60 
11/18/2008 59.10 40.90 0.00 0.00 3.80 0.23 41.30 .. 
12/31/2008 59.40 40.50 0.00 0.00 4.00 0.22 42.80 
01/15/2009 56.70 43.10 0.00 0.00 3.80 0.18 40.20 
02/25/2009 54.90 42.20 0.00 2.70 . 5.oo · 0.80 109.00 84.80 
03/06/2009 52.40 41.30 0.00 6.30 5.50 0.40 110.00 60.00 
04/30/2009 52.90 38.70 0.00 8.40 5.50 0.40 109.00 54.50 

05/20/2009 54.10 ·40.40 ·0 .00 5.30 6.20 0.30 114.00 47.20 
' 06/1 0/2009 54.00 39.00 o:oo - 7.00 5.80 0.30 111.00 51 .90 
07/20/2009 57.20 38.50 ' 0.00 3.80 5.50 0.30 115.00 50.20 
09/01/2009 ·56.50 33.50 0.00 10.00 5.70 0.28 115.00 50.20 
09/30/2009 54.30 34.70 0.00 10.90 8.00 0.50 111.00 64.50 60 
11/25/2009 51.80 37.40 0.60 9.80 ·6.00 0.30 106.00 51 .90 
12/29/2009 47.10 35.70 0.00 15.80 6.50 0.40 108.00 60.00 
01/21/2010 53.40 41 .90 0.00 3.60 6.20 0.39 117.00 59.20 
02~24/2010 49.40 27.90 0.10 12.20 5.60 0.30 110.00 51.90 
03/15/2010 50.10 27.90 0.10 12.20 5.60 0.30 116.00 51.90 
04/23/2010 51.00 38.60 0.00 10.00 5.90 0.30 102.00 51.90 

05/06/2010 57.80 37.20 0.00 5.20 6.70 0.24 113.00 47.00 
07/02/2010 55.40 42.00 0.20 2.40 6.70 0.29 112.00 51.10 
07/27/2010 52.60 40.20 0.50 6 .50 · 8.50 0.40 111.70 60.00 
08/26/2010 51.00 36.00 0.00 12.30 9.40 0.40 125.00 · 60.00 51 
09/22/2010 50.00 39.00 0.00 11.00 9.60 0.40 112.00 60.00 56.9 

JBLHW-19 02/15/2006 61 .00 39.00 0.00 0.00 3.10 3.30 '25.10 
03/13/2006 61.00 38.00 0.00 0.00 4.30 4.70 12.00 
04/2.8/2006 58.00 42.00 0.00 0.00 2.50 1.50 35.00 
08/23/2006 65.50 34.50 0.00 0.00 1.50 1.49 35.00 
11/30/2006 64.00 36.00 0.00 0.00 0.00 46 

03/30/2007 67.00 33.00 0.00 0.00 2.00 0.50 20.60 · 

04/26/2007 54.00 4.00 0.00 5.00 1.50 0.40 60.00 
05/10/2007 68.50 31.50 0.00 0.00 2.00 0.50 70.10 
06/13/2007 66.50 33.50 0.00 0.00 1.30 0.30 54.30 

--
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Barometric Pressure 

Well Time Date CH4 C02 02 Balance Static Diff Temp R~f. Adj. Comments • •:;· - · 
J.D. % % % Press P~ess Flow Flow .. , . ~r · ·;:: ,· • ~-:···.· , 

- ., ,, '!" 1.1;. -

BLHW-19 07/12/2007 62.00 38.00 0.00 0.00 1.00 0.27 49.30 
08/06/2007 64.20 35.50 0.00 0.00 1.50 0.50 67.00 
01/09/2008 56.20 43.50 0.00 0.00 2.60 0.25 45.00 

02/11/2008 62.80 36.40 0.40 0.00 2.00 0.10 28.90 
03/12/2008 68.30 31.10 0.40 0.00 2.00 0.30 48.30 
04/21/2008 51 .70 48.20 0.10 0.00 1.50 0.20 40.80 

05/29/2008 56.00 44.00 0.00 0.00 2.10 0.19 41.30 

06/2212008 51.10 39.30 0.00 15.80 3.00 0.50 57.70 

07/28/2008 . 66.20 43.10 0.00 0.00 2.00 0.15 36.70 
. 08/20/2008 68.20 31.50 0.00 0.30 1.70 0.13 34.20 

09/18/2008 67.90 31.90 0.00 0.20 3.80 0.24 46.50 

10/22/2008 57.20 42.40 0.10 0.30 3.80 0.20 38.10 

11/18/2008 60.20 39.80 0.00 0.00 3.00 0.19 37.60 

12/31/2008 59.30 40.50 0.00 0.00 3.50 0.20 40.80 

01/15/2009 57.60 42.10 0.00 0.00 3.00 0.09 28.40 
02/25/2009 56.20 42.50 0.00 1.00 5.00 0.70 110.00 79.30 
03/06/2009 57.00 41.50 0.00 1.50 5.00 0.30 .111.00 51.90 

04/30/2009 60.00 38.50 0.00 1.50 4.50 0.30 113.00 47.20 

05/20/2009 56.00 40.60 0.00 3.50 5.10 0.23 115.00 4.1.30 
06/10/2009 56.00 40.00 0.00 4.00 4.90 0.25 111.00 47.40 

07/20/2009 58.10 38.40 0.00 3.00 4.50 0.20 115.0C 46.50 
09/01/2009 57.00 37.00 0.00 6.00 4.90 0.25 116.00 47.40 

09/30/2009 55.50 34.60 0.00 8.40 6.50 0.40 117.00 60.00 62.9 

11/25/2009 55.10 38.20 0.40 6.30 5.20 0.32 114.00 53.60 

12/29/2009 49.50 35.20 0.00 14.70 6.00 0.35 11 o.oc 56.10 

01/21/2010 51.90 40.80 0.00 6.40 5.50 0.30 119.0( 51.90 

02/24/2010 48.50 36.60 0.10 14.00 5.00 0.28 110.00 50.20 

03/15/2010 49.90 36.60 0.10 14.00 5.00 0.28 108.00 50.20 
04/23/2010 50.00 38.00 0.00 11.30 6.00 0.35 102.00 56.10 

05/06/2010 . 52.20 36.00 0.00 11 .00 7.10 0.30 113.00 51.00 

07/0212010 58.50 . 41.50 0.00 0.00 5.40 0.30 109.00 51.90 

07/27/2010 52.10 39.20 0.40 8.10 7.30 0.40 109.00 60.00 

08/26/2010 50.30 35.00 0.00 14.80 8.00 0.40 133.00 60.00 51 

09/22/2010 47.00 37.00 0.00 16.00 8.50 0.36 113.00 56.90 50.2 

\BLHW-20 02/15/2006 61.00 39.00 0.00 0.00 2.40 2.50 21.90 
03/13/2006 62.00 37.00 0.00 0.00 3.20 4.10 11.00 

04/28/2006 59.00 41.00 0.00 0.00 1.10 2.00 46.00 

·o8!23/2006 67.so 32.50 o.oo o.oo · 1.00 2.00 41.10 

11130/2006 68.00 32.00 0.00 0.00 . 3.50 4.50 62.00 
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Barometric Pressure 

- 'Well ·1'iine Date CH4 C02 02 Balance Static Diff Temp Ref. Adj. 
. ' 

Comm.e~ts· J 
'•· -· . 

J.D. % % % Press Press Flow Flow 1t" ~ ~-:~·~~ 
- - " - .. :.,:t~~~· ~. 

BLHW-20 03130/2007 66.00 34:00 0.09 0.00 1.50 0.30 15.90 
04/2612007 54.00 41.00 0.00 5.00 1.00 0.35 59.00 
0511012007 67.00 33.00 0.00 0.00 1.40 0.40 62.70 
06113/2007 66.20 33.70 0.00 0.00 0.50 0.32 56.10 

0711212007 63.00 37.00 0.00 0.00 0.40 0.21 43.40 
0810612007 66.80 33.30 0.00 0.00 1.50 0.70 79.30 
0110912008 52.50 41 .50 0.00 5.90 - 2.20 0.50 64.50 
0211112008 52.70 45.30 0.30 1.20 1.80 0.10 28.90 

0311212008 64.50 35.10 6.10 0.00 1.50 0.49 64.50 I 

0412112008 54.50 45.20 0.20 0.10 1.00 0.30 48.30 
05/29/2008 55.00 45.00 0 .00 0.00 1.80 0.37 57.70 
0612212008 52.40 47.70 0.00 0.00 2.50 0.50 57.70 

.0712812008 60.10 45.50 0.00 0.00 1.80 0.37 57.70 

0812012008 64.60 35.20 0.00 0.20 1.50 0.50 67.00 
0911812008 61 .00 38.50 0.00 0.50 2.50 0.41 60.70 
1012212008 50.00 50.00 0.00 0.00 3.50 0.49 60.00 

1111812008 58.20 41 .70 0.00 0.00 2.60 0.49 60.30 

12131/2008 58.30 41.70 0.00 0.00 3.00 0.40 57.70 
01/15/2009 60.00 48.80 0.00 0.00 3.80 0.33 54.50 
02125/2009 51 .50 48.20 0.00 0.00 4.00 0.80 114.00 84.80 

0310612009 50.00 50.00 0 .00 0.00 4.00 0.72 114.00 80.40 

04/3012009 50.80 48.80 0.00 0.40 4.00 0.50 11 5.00 60.90 
05/2012009 49.60 50.30 0.00 0.00 4.70 0.48 117.00 59.70 

0~511 0/2009 55.00 45.00 0.00 0.00 4.50 0.53 113.00 69.00 
07/20/2009 53.00 46.90 0.00 0.00 4.00 0.40 117.00 58.40 
0910112009 56.00 44.00 0.00 0.00 4.50 0.35 117.00 56.10 
0913012009 58.80 34.40 0.10 0.00 6.00 0.60 113.00 70.70 74.7 
11/2512009 57.50 46.20 0.40 0.00 4.70 0.60 117.00 73.40 

12129/2009 50.40 42.90 0.00 . 6.30 5.50 0.62 113.00 74.70 
01/21/2010 51.00 48.90 0.00 0.00 5.00 0.59 . 122.00 72.80 

02124/2010 50.70 48.90 0.00 0.00 4.90 0.58 114.00 72.20 

03115/2010 50.30 48.90 0.00 0.00 4.90 0.58 11 5.00 72.20 

04/23/2010 50.00 43.90 0.00 0.00 5.90 0.62 . 101 .00 74.70 
0510612010 54.00 43.00 0.00 3.00 6.80 0.50 118.00 66.00 

0710212010 51.10 48.60 o.oc 0.00 4.40 0.40 116.00 60:oo 

07/27/2010 55.00 44.60 0.30 0.10 6.50 0.60 116.00 73.40 

08/26/2010 50'.20 42.30 0.40 7.30 '8.00 0.55 141.00 80.30 60.1 

09/2212010 47.00 44.00 0.00 9.00 7 .50 0.60 115.00 73.40 63.6 

\BLHW-21 · 11/30/2006 0.80 
-- -
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Barometric Pressure 
-- -

W~l~ . 'ifiihe D'!}.te ·• C"4. 90~ 02 ~a-,anc!l 'Static ,Piff T~~P ~ef. At!j, ·'· · - :co~ments -~~ ,_ · ' - '1 

'~ ·K' ~ 

iJ.D; ' o/o % % Press Press " Flow IVlow -~~ '"·-. • · •,, • ~ n ~J ,r.::·: .~ .. rr ...;.. <~...:~ ·~ ·
BLHW-21 03/30/2007 54.00 46.00 0.00 0.00 0.50 0.20 13.00 

05/10/2007 60.40 39.60 0.00 0.00 1.00 0.20 44.30 
.. 06/13/2007 58:60 41.20 0.00 0.00 0.70 0.30 54.30 

07/1212007 56.00 44.00 0.00 0.00 0.60 0.23 45.50 
08/06/2007 60.30 31.50 0.00 0.00 1.50 0.50 67.00 
01 /09/2.008 57.00 53.40 0.20 0.00 2.40 0.25 45.00 

02111/2008 46.80 42.70 0.50 0.00 1.90 0.40 57.70 

03/1212008 70.60 29.10 0.10 0.00 ·1.80 0.31 48.30 
04/21/2008 42.60 57.20 0.22 0~00 1.50 0.18 38.70 
05/29/2008 55.00 45.00 0.00 0.00 2.00 0.13 34.20 

. 06/2212008 78.10 57.10 0.00 0.00 2.50 020 40.80 .. 
07/28/2008 69.30 50.00 0.00 0.00 2.00 0.14 35.50 
08/20/2008 65.10 34.20 0.00 37.00 1.60 0.16 37.90 

09/18/2008 69.90 29.80 0.00 0.30 3.50 . 0.26 48.30 
10/22/2008 60.00 52.40 0.10 0.00 3.50 0.20 38.10 
11/18/2008 67.70 32.30 0.00 0.00 2.90 0.23 41.30 ! 

12131/2008 63.60 36.40 0.00 0.00 3.50 0.17 37.60 

01 /15/2009 60.00 51 .60 0.00 0.00 2.70 0.12 32.80 
02125/2009 55.30 44.00 0.00 0.00 4.00 0.80 113.00 84.80 
03/06/2009 48.00 52.00 0.00 0.00 4.00 0.32 114.00 53.60 
04/30/2009 56.00 52.30 0.00 0.00 4.00 . 0.30 114.00 47.20 
05/20/2009 . 57.00 54.00 0.00 0.00 5.00 0.30 115.00 47.20 
06/10/2009 65.00 35.00 0.90 0.00 4.60 0.24 111 .00 46.40 

07/20/2009 55.00 49.80 0.00 0.00 4.50 0.20 117.00 46.50 

09/01/2009 65.00 35.00 0.00 0.00 4.70 - 0.17 116.00 39.10 

09/30/2009 66.70 44.40 0.00 0.00 6.00 0.40 117.00 57.70 61.4 

11/25/2009 67.70 49.40 0.00 5.00 0.32 112.00 53.60 
12129/2009 "64.00 35.00 0.00 0.00 5.90 0.32 112.00 53.60 

01/21/2010 56.90 53.20 0.00 0.00 5.00 0.30 121.00 51.90 

02124/2010 51 .20 48.40 0.00 4.70 4.70 0.26 114.00 48.30 
03/15/2010 50.50 48.40 0.00 4.70 4.70 0.26 116.00 48.30 

04/23/2010 50.00 50.00 0.00 0.00 6 .20 0.32 122.00 53.60 

.. 05/06/2010 60.00 32.00 0.00 0.00 7 .10 0.30 117.00 51 .00 
07?02/2010 57.00 48.60 0.00 0.00 5.60 0.38 117.00 58.40 

• -07/27/2010 51.30 48.10 0.50 0.00 6.50 0.00 117.00 0.00 51.3 
. 08/26/2010 66.20 33.40 0.50 0.00 7.00 0.28 133.00 50.20 55.8 

09/22/2010 51.00 49.00 0.00 0.00 8.20 0.37 116.00 57.70 55.3 
BLHW-22 11/30/2006 0.70 

03/30/2007 56.00 44.00 0.00 0.00 0.50 0.00 20.60 
-  - - - -
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Barometric Pressure 

W~ll :Time Date Cll4 C02 Balance Static Diff Temp Ref. Adj. 
.. 

·comf!ients ><· --;~·-:. - . I 02 
-!_.D. % " % ~ % Press Press Flow Flow •, :._;_:~ ·... ,j'c.~ ;: I-

BLHW-22 05/10/2007 61.30 38.10 0.60 0.00 0.60 0.20 44.30 I 
06/1312007 50.30 48.00 1.50 0.00 0.70 0.10 31.30 -1 
07/12/2007 60.00 40.00 0.00 0.00 0.30 0.13 34.20 
0810612007 58.30 41.40 0.00 0.00 1.00 0.10 30.00 

01/09/2008 43.70 43.50 0.10 11.70 1.40 0.25 45.00 
02/11/2008 51.90 45.50 0.10 0.00 1.00 0.20 40.80 

03/12/2008 60.20 69.20 0.30 0.00 0.80 0.20 40.80 
04/21/2008 41.50 58.20 0.30 0.00 1'.00 0.21 40.80 
05/2912008 57.00 43.00 0.00 0.00 1.70 0.29 51.10 
06/2212008 54.60 53.90 0.00 0.00 2.50 0.50 57.70 

. 07/28/2008 62.70 51.90 0 .00 0.00 1.70 0.27 49.30 
08/20/2008 64.60 34.90 0.00 0.50 1.50 0.40 60.00 
09/18/2008 62.70 37.20 0.00 0.10 3.10 0.41 60.70 
10122/2008 60.00 53.30 0.00 0.00 3.00 0.39 53.50 
11/1812008 59.30 40.60 O.OC 0.00 2.3( 0.39 53.80 ' 
12/31/2008 51.60 48.20 o.oc 0.00 3.0( 0:35 49.10 
01/15/2009 60.00 54.00 0.00 0.00 2.60 0.23 45.50 
02/25/2009 59.00 40.90 0.00 0.00 4.50 0.80 111.00 84.80 
03/06/2009 44.00 56.00 0.00 0.00 3.50 0.55 115.00 70.30 
04/30/2009 56.00 54.00 0.00 0.00 3.50 0.40 116.00 54.50 
05/20/2009 57.00 55.30 0.00 0.00 4.00 0.36 116.00 51.70 

06/10/2009 59.00 41.00 0.00 0.00 3.90 0.35 115.00 56.1 0 60 
07/20/2009 55.00 53.40 0.00 0.00 4.00 0.30 118.00 55.30 

09/01/2009 60.00 40.00 0.00 0.00 4.30 0.30 119.00 51.90 
09/30/2009 63.80 50.10 0.20 0.00 5.50 0.60 115.00 68.00 70.9 
11/2512009 62.40 52.80 0.30 0.00 4.50 0.42 116.00 61.40 

12/29/2009 54.80 45.00 0.00 0.00 5.50 0.39 113.00 59.20 

01/21/2010 44.60 55.20 0.0( 0.00 4.90 0.32 122.00 53.60 
02/2412010 50.10 49.60 0.0( 4.10 4.10 0.30 115.00 51.90 

03/1512010 57.00 61.40 0.00 0.00 5.50 0.25 115.00 47.40 

-04/23/201 0 51.20 48.80 0.00 0.00 5.50 0.35 120.00 56.10 
05/0612010 63.00 37.00 0.00 0.00 6.40 0.36 118.00 55.00 
·07/02/2010 57.00 50.30 0.00 0.00 4.60 0.16 11 6.00 37.90 

07/27/2010 50.00 49.60 020 0.20 6.20 0.36 116.00 56.90 
08/26/2010 62.90 37.00 · 0.40 0.00 7.20 0.32 132.00 53.60 

09/22/2010 52.00 48.00 0.00 0.00 7.70 0.35 116.00 56.10 
IBLHW-23 01/0912008 -0.30 

02/11/2008 0.30 0.30 20.80 78.70 -0.10 
03/12/2008 0.42 

-- - -
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Barometric Pressure 
- Date,WeiJI 'ifmre' 

I!; '1' .... .·J.p. 
~ 

BLHW-23 04/21/2008 

05/29/2008 
06/22/2908 

07/48/2008 
08/20/2008 
09/18/2008 

10/22/2008 

11/18/2008 
12/31/2008 
01/15/2009 

02/25/2009 

04/30/2009 
05/20/2009 
06/1 0/2009 

' 07/20/2009 

. 09/01/2009 
11/25/2009 

12/29/2009 

01/21/2010 
.02/24/2010 

'04/23(2010 

: . 05/06/2010 

09/22/2010 
BLHW-24 .01/09/2008 

02/11/2008 

03/12/2008 

04/21/2008 
05/29/2008 
06/22/2008 

07/28/2008 

08/20/2008 

09/18/2008 
10/22/2008 

. 11/18/2008 

' j2/31/2008 
01 /15/2009 
02/25/2009 

04/30/2009 

..05/20/2009 

Wednesday, July 27,_201,1 . 

· ~ . ~- •. Comments' :. '~· 1 • : ~: ~0 ;r,~~f. A,dj~ 
- > - - •. ~ ' ~,i \' 

: • .~ ~, ,;; ~~- • I ~l, ":')IP.;:: tf"~: V T 1-~ ~.:...~ 1..... - ~ . F1lo{v Flo~ 
•• - -·~ - ~ n.- .... : ~ --· • •• '- • ,;;:;~ ~.: ~.ill itt.. :-:,. ....... ~- t. -.:  

0.00 

0 .00  
. 0.00  

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Page12of63 

CH4 C02 '02 
,· ·o/o % % 

0.50 0.10 20.50 

0.00 0.50 17.80 
0.40 3.80 17.30 

Static 
;'P-!i.CSS 

~~~~nee 
,. 

78.90 0.30 

0.12 
81.70 .. 

73.40 0.10 
5.40 7.50 69.80 ' 17.30 0.22 
0.70 0.20 19.60 79.50 0.14 

0.00 0.00 19.60 80.40 0.00 

0.40 0.10 19.80 79.60 0.44 
0.90 0.10 20.50 78.00 0.90 
0.10 0.00 19.50 80.30 0.22 

7.80 15.00 18.00 79.80 1.40 

0.40 0.90 18.90 79.80 0.05 
0.10 0.00 18:80 81.00 -0.06 

. -0.07 

0.10 0.10 19.30 80.40 0.17 
-0.27 

41.90 51.20 0.40 6.20 6.20 

0.40 5.50 15.10 79.10 0.13 
31.10 46.90 0.00 21.60 0.25 

0 .10 4.70 16.40 78.70 0.22 
44.99 53.10 0.00 1.80 0.10 

0.00 
. ' 0.17 

-0.30 
5.30 15.80 16.80 62.10 -0.1 0 

38.40 61.10 0.40 0.00 0.45 
1.60 4 .20 19.50 74.60 0.30 

0.12 
16.60 41 .90 6.10 39.10 
15.50 23.90 12.10 48.40 0.70 
44.30 54.80 0.00 0.90 0.31 

1.10 0.70 19.70 78.50 0.13 

2 .00 2.30 18.80 76.90 0.06 

1.20 0.60 19.00 79.30 0.48 

12.00 15.10 15.70 0.00 0.00 
16.60 21 .50 12.90 48.80 0.23 

0.70 18.40 18.00 79.30 1.80 

1.70 1.40 19.10 77.80 0.25 

0.60 0.30 18.90 80.10 -0.02 

Dlff ."l~mp 
Pr.ess ·• 

0.02 
0.00 

.. 0.00 

101.00 

106.00 

101 .00 

0.00 

0.00 

0.00 

107.00 

I 



Barometric Pressure 

we_J! Tinie P!te CH4 C02 02 Balance Static 
. .. 

Diff Temp Ref.• Adj. eoiJ!ments I,~ 

I.D. 0/o % 0/o Press Press Flow Flow ; . i jlol~-·~ ..... •· 

·.-· "' •.--:, ........ 
BLHW-24 06/10/2009 :.0.08 

07/20/2009 5.30 8 .80 15.80 70.00 0.17 110.00 0.00 
09/01/2009 -Q.25 

. 09/30/2009 7.'00 0.00 18.50 81.00 0.30 
11/25/2009 21.00 24.80 11.90 42.00 
12/29/2009 0.70 0.30 18.00 80.00 ' 0.20 

. 01/21/2010 0.30 020 20.00 79.40 0.01 
02/24/20.1 0 2.30 1.60 19.10 77.00 .0.36 

. 04/23/2010 40.00 60.00 0.00 0.00 0.08 101 .00 
' 05/06/201 0 0.00 

BLHW-25 . 01/09/2008 -0.30 
. 02/11/2008 4.60 11 .70 17.90 65.30 -o:10 

03/12/2008 40.80 57.50 1.60 0.00 0.49 
04/21/2008 22.90 38.80 1020 28.00 0.40 
-05/29/2008 0.11 

" 06/22/2008 29.00 50.00 6.00 25.00 0.00 
07/28/2008 18.60 30.90 l 0.50 39.90 0.07 0.00 0.00 
08/20/2008 46.1 0 52.30 0.00 1.60 0.20 0.00 0.00 

. ' 09/18/2008 1.50 2.10 19.30 77.10 0.12 0.00 
'.10/22/2008 2.60 3.10 18.50 75.80 0.02 

', 11/18/2008 1.60 Ub 18.60 78.40 .0.44 ... 0.00 ' 
12/31/2008 '6.80 6.80 18.20 68.00 0.00 
01/15/2009 15.90 16.60 14.20 52.90 0.13 0.00 

,, 02/25/2009 '1.60 18.00 18.00 77.00 3.70 
04130/2009 1.00 0.50 19.4( 79.10 0.30 0.00 
05/20/2009 0.80 0.60 18.70 79.80 -0.04 108.00 0.00 
06/10/2009 -0.12 
07/20/2009 9.00 11.00 14.80 65.20 0.05 117.00 0.00 
09/01/2009 -0.30 
'09/30/2009 1.10 0.10 18.90 80.00 0.30 
. 11/25/2009 43.40 56.10 2.7( 0.00 :0.00 

. ·.1~29/2009 0.60 0.20 18.90 20.00 0.07 
. ·01/21/2010 0.00 0.00 20.00 . 79.00 0.65 

02124/2010 0.80 0.20 19.90 79.60 0.34 
'·04/23/2010 31.40 68.90 0.00 0.00 0.07 121.00 

05/06/2010 
" 

0.00 
rsLHW-26 . 01/09/2008 0.00 

' - 05/29/2008 0.3p 

.. : . Og/18/2008 57.10 41 .90 1.00 . 0.00 0.01 .. . 0.00 . ' 
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Barometric Pressure 

Well 
J . .D: 

,BLHW-26 

BLHW-27 

BLHW-28 

IBLHW-29 

IBLHW-8 

-
Tiole I Date 

11118/2008 

12131/2008 

01/15/2009 

Q2f25/2009 
03/06/2009 

04/30/2009 
... 05/20/2009 

06/10/2009 

07/20/2009 
09/01/2009 

09/30/2009 
'11/25/2009 

12/2912909 
01 /21/2010 
04/23/2010 
05/06/2010 

07/0212010 

07/27/2010 
·08/26/201 0 

OW2212010 

01/09/2008 
09/30/2009 

" ' • I 01/21/2010 

05/09/2010 
.09/22/201 0 

05/06/2010 

09/22/2010 

05/06/2010 

08/26/2010 

0~/22/2010 

14:131 01/31/2001 

. 16:2?'1 02/Q9/2001 
12:081 03/08/2001 

9:39 04/19/2001 
.13:53 04/19/2001 

.. . ' 05/21/2001 
05/22/2001 
05/24/2001 

. 05/30/2001 

Wednesday, July 27, 2011 

CH4 
% 

52.20 
•47.60 

60.00 
54.50 

45.00 
56.00 

57.00 

60.00 

60.00 

59.00 

36.90 

53.90 

52.00 
57.00 

57.00 
59.00 

57.00 

43.70 
47.70 
43.00 

6.00 
2.30 

40.70 

54.50 

47.10 

32.00 

56.10 

53.10 
57.50 

52.20 
51.70 

61.00 

61.00 
56:60 

54.00 

C02 
% 

46.50 

50.50 

58.60 
45.50 

55.00 
57.10 

58.20 

40.00 

54.80 
41 .00 

33.50' · 

52.50 

47.00 

58.501 ' 

56.90 
· 41.00 

57.0011 

53.9011 

52.101 1 

47.001 : 

02 IBalan.cef Static 1 Diff 1 Temp 1 Ref. 
% · P{ess Press Flow 

1.40 0.00 0.62 0.00 

:1.70 0.00 0.30 

0.00 0.00 1.30 0.28 50.20 

0.00 0.00 2.00 1.00 29.60 

0.00 0.00 1.80 0.52 103.00 68.40 
0.00 0.00 1.50 0.40 103.00 54.50 
0.00 o.oo 1.70 0.40 105.00 54.50 
0.00 0.00 1.40 0.25 104.00 47.40 

0.00 0.00 1.50 0.30 106.00 51.'93 
0.00 0.00 2.00 0.31 106.00 52.80 

7.00 23.00 2.00 0.30 110.00 47.40 
0.50 0.00 2.00 0.481 106.001 65.70 

0.00 0.00 2.20 0.501 1 05.oo: 67.00 

0.00 0.00 1.0C 0.401 100.00 60.00 
O.OC 0.00 4.90! 0.851 109.00 87.40 
0.001 0.00 3.50 0.601 108.00 72.50 

0.00 0.00 5.20 1.251 109.00 106.00 

0.30 1.80 3.6C 0.631 109.00 75.30 

o.oc 0.00 · · 2.6Q 0.301 108.00 51.90 
0.00 1Q.OO 4.00 0.341 108.00 55.30 

-0.30 

A!,ij. 
FJow 

60 

56.1 

59.3 

46.4 

8.301 1 16.901 68.80 
2.501] 19.301 75.80 0.39 

-0.60 

0.04 
40.00 0.901 18.60 -Q.10 

0.12 

45.00 0.501 0.00 -0.2C 

52.50 0.00 7.001 0.701 0.111 100.00 18.90 

68.00 0.00 0.001 0.301 0.041 83.00 11.70 

43.90 0.00 0.001. -9.101 4.741 80.00 60.00 

46.90 0.00 0.001 . 3.801 3.201 80.00 
42.50 0.0( 0.001. -Q.60l 0.361 80.001 16.001 16INOT FITTED 

Comments ::-· "".- •: 

. ·.h 

47.80 
48.30 

0.00 
0.00 

O.OOI -12.801 6.141 80.001 66.001 671 Io:oor--1 :.:.bO 6.42 80.00 69.00 690P is backward 

39.00 0.00 0.001 21.201 14.001 I 108.001 108 
39.001 1 0.00 0.00 28.001 . 19.001 94.00 
43.20 0.20 33.901 . 12.40 135.00 135 
46.0011 0 .00 0.00 8.80 
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Barometric Pressure 30  

c.c.; Well TG.Ji~ ~· ' D,a*1,; CH4 C02 02 Balance Static . Diff Temp llef. Adj. "• 
"' 

....... · - Comments 't f.o~4'ill;;¥': ''F.::.'~t~.;..
'Ei - " ' "•j l . :1: .5 '>'! "'" ,,,,,, '1( ~.,, I.D. % % % '. Press Press Flow • Flow '· '. . . ... ~ ' ;., ,- -~:! ;'"!' ' .. ·~ ~;~· .~~~~!;~·· ,... .. ,,, ' 

BLHW-8 06/04/2001 52.00 48.00 0.00 0.00 10.80 
06/05/2001 49.00 51.00 0.00 0.00 9.70 ... 

.06/06/2001 
... 

49.00 51.00 0.00 0.00 9.60 
.. 06/07/200~ 47.50 52.50 0.00 0.00 9.70 

: .021~ 0/2005 60.00 40.00 0.00 0.00 7.00 7.00 110.00 
:'.02115/2006 

.. . 
59:oo 41.00 0,00 0.00 7.00 7.00 13.50 

03/1?/2006 54.00 43.00 0.00 2.00 7.60 7.60 100.00 
04/28/2006 21.00 62.00 0.00 15.00 4.10 50.00 
08/23/2006 66:30 33.70 0.00 0.00 5.80 75.00 
11/30/2006 . 58.00 42.00 0.00 0.00 13.00 140.00 . . 
03/30/2007 60.00 40.00 0.00 

.. 
0.00 -5.00 -

. 04/26/2007 57.00 43.00 0.00 0.00 :1.00 150.00 
. 05/1 0/2007 64.30 35.30 0.00 0.00 9.00 1':00 13.80 

.. . 
~- :·q·6/13(2007 4.60 38.10 0.20 0.00 9.00 1.00 99.10 

07/1212007 59.30 40.70 0.00 0.00 7.00 0.65 76;40 
\ . , -

.08/06/2007 54.30 ~1.40 . 0.00 3'.30 9.00 1.00 '94.80 
-11/15/2007 8.00 1.00 80.00 

. 0_1/09/2008 ' 58.30 41.50 0.00 0.20 . 4 .70 0.30 48.30 . . 
02f11/2QP8 54.30 37.30 .. 1.90 6.60 4.10 0.1p 28.90 

.. 
03/12/2008 74.30 25.20 0.30 0.00 4.00 0.30 48.30 

. 04/21/2008 52.30 17.40 . 0.00 0.00 3.00 0.20 40.80 
. . 05/29/2008 57.00 43.00 0.00 0.00 .3.60 0.27 49.30 

06/2212008 34.70 32.69 0.00 31.20 5.00 0.30 48.30 
:07/28/2008 73:20 41.50 0.00 0.00 4.00 ·0.21 43.40 
'08/20/2008 72.50 41.60 0.00 0.00 4.00 0.21 43.40 
.09/.18/2008 71.20 . 28.40 0.00 0.40 6.50 0.41 60.71 
10/2212008 60.00 44.20 0.00 0.00 6.00 0.36 51.40 
t1/18/2008 69.20 30.80 0.00 0.00 5.80 0.23 41 .30 
12/31/2008 65.80 34.00 0.00 0.00 5.20 0.20 12.90 .. 
91115/2009 . 60.00 42.60 0.00 0.00 ·5.00 0.24 46.40 
-02/25/2009 60.30 '39.00 0.00 0.00 . 8.50 0.25 103.00 47.40 

- 03/06/2009 56.00 44.00 0.00 0.00 8.00 0.60 105.00 73.40 
04/30/2009 58:00 42.40 0.00 0.00 8.00 0.50 107.00 60.90 

OM • o 
. .. 05/20/2009 57.00 44.50 0.00 0.00 · 8.oo 0.60 106.00 66.80 

.. . 06/10/2009 60.00 40.00 0.00 0.00 8.50 0.25 104.00 47.40 

.. . . 07/20/2009 6_9.00 41.30 0.00 0.00 8.00 0.50 . 107.00 67.00 

t •··· · . · .' PWO.tt2pog 70.00 30.00 0.00 0.00 9.20 0.35 107.()0 56.10 · . 
.09/30/2009 60.40 37.00 0.00 9.90 11.00 0.60 104.00 75.80 

. . 11/25/2009 68.70 39.70 0.10 0.00 9.40 0.58 106.00 72.20 
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·. ..._. 

Barometric Pressure 

Well 1'iine Date CH4 C02 02 ~alance Static Diff Temp Ref. Adj. 
,. 

Co~Il!~nts 
II" !.!_ .~· ' • );>;(:· •:. J~ 

i.l>. 0/o % % Press Press Flow Flow . , e:r~ ~~:~~ ~~-~ ·~.; , ~ 
- - ; :·· _...,... _ ~ Lrl~-~ ,, 

BLHW-8 .. . 12/29/2009 63.00 35.00 0.00 0.00 9.50 0.50 104.00 67.00 

. ' ·· 01/21/2010 70.00 29.60 0.00 0.00 10.00 ' 0.40 113.00 72.60 

'02/24/201 0 67.80 29.60 0.00 0.00 9.70 0.30 75.00 62.80 

9.3/15{201 0 . 60.50 37.90 0.00 0.00 2.50 0.40 76.00 72.60 
04/23/2010 61.60 38.90 0.00 0.00 9.90 0.40 102.00 72.60 . ' 

05/06/2010 70.00 30.00 0.00 0.00 11.50 0.50 107.00 85.00 

.'. 07/02/2010 58.20 41.30 0.20 0.30 9.80 0.40 108.00 72.60 
07/27/2010 60.00 36.00 0.80 3.20 10.00 . 0.62 108.00 95.80 

.~ - - ' 08/26/2010 62.50 37.60 0.00 0.00 10.00 0.52 107.00 87.70 

09/22/2010 58.00 40.00 0.00 2.00 11.80 0.55 107.00 88.90 
BLHW-9 14:01 01/31/2001 60.70 .39.30 0.00 0.00 -:8.50 3.07 80.00 50.00 

15;53 02109/2001 56.90 43.10 0.00 0.00 3.00 1.10 90.00 28.00 2S 
.12:58 02/14/2001 53.80 46.20 0.00 0.00 0.00 3.28 70.00 51.00 51 
10:27 03/08/2001 48.80 51.10 0.10 0.00 -15.30 6.42 80.00 67.00 67 NOT FITTED 

,. 13;57 04/19/2001 48.50 51.50 0.00 0.00 -22.50 9.94 80.00 82.00 a. OP is backward 

9:4~ . 04/19/2001 . 49.60 50:40 0.00 0.00 -21.40 9.12 80.00 78.00 80 

0~/2~/2001 63.00 37.00 0.00 0.00 20.20 100.00 100 

05/22/2001 '61.00 39.00 0.00 0.00 26.40 15.50 100.00 

05/24f2001 55.30 44.60 0.20 32.10 13.90 124.00 124 
05/30/2001 ' 54.00 46.00 0.00 0.00 9.40 

... . 06/04/2001 . 52.20 .47.40 0.40 0.00 12.60 
06/05/2001 49.00 51.00 0.00 0.00 11 .20 
06/06/2001 49.00 51.00 0.00 0.00 11 .20 

,' 02/1 0/2005 !?8.00 42.00 0.00 0.00 8.00 8.00 100.00 

02/15/2006 55.00 45.00 0.00 0.00 6.00 6.00 95.00 

03/13/2006 55.00 42.00 0.00 2.00 5 . .00 5.00 60.00 
.. .'04/28/2006 57.00 43.00 0.00 0.00 2.70 35.00 

. 08/23/2006 65.50 34.50 0.00 0.00 3.80 50.00 
11/30/2006 57.00 43.00 · 0.00 0.00 7:00 90.00 
03/30/2007 58.00 42.00 ' 0.00 0.00 3.70 
04/26/2007 57.00 43.00 0.00 0.00 4.50 80.00 
05/10/2007 56.20 33.80 0.00 0.00 9.00 1.00 13.80 

06/13/2007 47.70 21.70 0.50 0.00 9.00 1.00 99.1 0 

.. .. 07[12/2007 53.40 41.80 0.00 4.80 7.00 0.40 60.00 
.. .. 08/0~/2007 47.80 39.60 0.00 12.10 9.00 0.50 67.00 

.1.111,5/200'7 · 22.50 17.50 10.40 49.60 8.50 0.40 ' 33.60 
·:01/09/2008 47.50 37.50 0.10 14.00 4.50 0.1 7 37.60 
02/11/2008 46.50 35.30 1.70 16.10 4.00 0.10 28.90 
03/12/2008 59.40 39.10 0.20 0.30 3.80 0.18 ' 38.70 

- - - --· -- -
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Barometric Pressure 

W~J~ · Time Date CH4 C02 02 Balance Static• Diff Temp Ref. Adj. Comments 'i 
~ 

J.I). ~o/o % % Press Press Flow FJow ~.. ; ..., ;;/.. ~~~. •: :~:.:>.}; ,, 
. · '  .. 

,. ''1 ..... .. 
BLHW-9 04/21/2008 55.10 44.70 0.00 0.20 3.00 0.06 22.40 

05/29/2008 60.00 40.00 0.00 0.00 3.50 0.11 31.40 

· P612212008 40.10 32.90 0.00 0.00 . 5.00 0.10 28.90 

.07/28/2008 61.90 39.20 O.QC 0.00 3.90 O.Q7 25:10 
,08/20/2008 61.70 39.40 0.00 0.00 3.90 0.07 25.10 

.. OW18/2008 57.80 .· 37.40 0.00 4.80 6.50 0.21 43.50 

10/22/2008 56.60 40.10 . 0.00 3.30 6.00 0.21 39.00 
11/18/2008 52.30 38.60 0.00 9.10 5.60 0.22 40.40 

12/31i2008 50.30 37.20 .. 0.00 11.80 5.50 0.18 9.90 

01/15/2009 5~.00 38.60 0.00 5.40 5.00 0.17 39.10 
1)2/25/2009 48.8_0 39.90 0.00 12.80 8.00 0.25 99.00 47.40 

. .!}3f06/2.009 47.80 37.80 0.00 14.40 8.50 0.25 100.00 47.40 

" 
04/30/2009 56.00 35.40 0.00 8.60 8.00 0.30 101.00 47.20 

. Op/20/2009 49.60 36.30 0.00 .,14.20 8.do 0.32 104.00 48.80 

: 06/1.0/2009 49.00 36.00 0.00 1.5.00 8.00 0.25 100.00 47.40 

.. 0'(/20/2009 50.90 33.70 0 .,00 15.!50 9 .00 0.40 102.00 59.20 

.0~/01/2009 . 47.20 32.60 0.00 20.20 8:90 0.32 102.00 53.60 49.3 

09f30/2009 23.00 23:00 0.10 55.70 6.50 0.30 100.00 46.50 26.8 

. . .. 1.1'/25/2009 54.20 35.00 0.10 10.20 2.40 '0.07 87.50 24.20 
12/29/2009 49.00 34.00 0.00 16:41) 3:20 0.06 75.00 23.20 

1)1/21/2010 55.60 24.40 0.00 . 5.70 . 3.90 0.05 84.00 21.20 

02/24/2010 56.10 24.40 0.00 5.70 3.80 0.05 74.00 21.20 
03/15/2010 55.90 24.40 0.00 . 5.70 3.80 0.05 78.00 21.20 
04/23/2010 52.00 35.30 0.00 12.40 3.20 0.06 101.00 23.20 

. 05/06/2010 55.50 35.50 0 .00 9.00 3.60 0.05 98.00 21 .00 
. 07/02/2010 50.40 38.50 0.00 11.10 3.60 0.20 100.00 42.40 

07/27/2010 '47.40 32.90 0.00 19.50 . 3.40 0.23 99.5C 45.50 38.6 
· · :.os/26/20.1o 34.30 21.90 3.90 40.70 0.60 0.00 92.00 0.00 

..~.:·. . 09/22/2010 58.00 39.00 0.00 3.00 2.60 0.06 .88.00 23.20 
.IBLLEACH1 14:45 '01/31/2001 41.80 45.10 3.10 10.00 -8.70 0.00 80.00 0.00 

.. . . 0711212007 32.30 33.70 7.90 26.10 0.95 15.00 7.6 

01/09/2008 0.20 0.00 20.60 79.30 4..50 0.50 0.00 
. 02/11/2008 57.60 41.20 1.20 0.10 4.00 

'03112/2008 18.90 11.70 15.10 53.50 4.00 0.01 

. . ...04i2!/2008 37.00 0.40 20.10 19:90 2.50 0.01 1.40 
05/29/2008 15:oo 12.00 13.00 60.00 4.30 0.00 0.00 

06/22/2008 18.90 11.70 15.1 53.50 4.00 0.01 1.40 

07/28/2008 o:7o 0.40 20.10 19.90 2.50 0.01 1.40 

- . .08120/2008 15.00 12.00 13.00 60.00 4.30 0.00 0.00 
-
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1 INTRODUCTION 

This report provides a summary of construction activities associated with a 
pilot study to assess the constructability and performance of Tire Derived 
Aggregate (TDA) used in lieu of gravel for horizontal landfill gas (LFG) 
collection wells.  The pilot study is sponsored by the California Integrated 
Waster Management Board (CIWMB) in cooperation with Riverside County 
Waste Management Department.  The project site is the Badlands Sanitary 
Landfill (Landfill) in Riverside County. 

This report focuses on the horizontal LFG collection wells construction 
activities and also provides a summary of Landfill characteristics, which are 
intended to help the reader develop an understanding of the framework for 
LFG generation and control.  A subsequent report will document the 
performance of the gas collection wells to allow comparison of TDA vs. gravel 
in this application. 
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2 BACKGROUND 

2.1 Site Location and Description 

The Badlands Sanitary Landfill (Landfill) is located in Riverside County at 
31125 Ironwood Avenue, Moreno Valley, CA 92555 (Figures 1 and 2).  The 
facility currently operates under Solid Waste Facility Permit 33-AA-0006 
dated November 29, 2005 and Waste Discharge Requirements Order 
No. R8-2002-0085, dated October 25, 2002.  The Landfill is designated as a 
Class III facility, as defined by California Code of Regulations (CCR) Title 27, 
Sections 20240 through 20260, which only accepts non-hazardous municipal 
solid waste (MSW).  Non-hazardous MSW accepted at the Landfill includes 
general residential waste, mixed municipal, agricultural, commercial waste 
and construction/demolition waste.  Special wastes, such as dead animals 
and empty pesticide and chemical containers that are triple-rinsed and 
punctured are also accepted at this site for disposal.  No wastes containing 
greater than 50 percent moisture by weight are accepted (Joint Technical 
Document (JTD, 2005). 

The Badlands Sanitary Landfill is situated within a range of low hills named 
“The Badlands,” located about 1.2 miles northeast of the San Jacinto Fault 
Zone. The Fault Zone has uplifted and tilted the sedimentary strata to form 
The Badlands.  Erosion of the uplifted strata has resulted in deeply cut terrain 
of narrow canyons and ridges with steep-sided hills.  The elevations in the 
area range from approximately 2000 to 2400 feet above mean sea level 
(MSL). 

The Landfill began operation in 1966 and was operated as a burn dump until 
1970. The total acreage of the landfill property is 1,168.3 acres, including 
246 acres as permitted landfill area.  Within the landfill area 150 acres is 
currently being used for disposal.   

The lowest proposed landfill elevation is 1,985 feet MSL and the maximum 
permitted elevation is 2,460 MSL, resulting in a maximum depth of waste of 
about 275 feet.  The currently permitted maximum disposal rate is 
4,000 tons per day.  The design capacity of the Landfill is 30,386,332 cubic 
yards, which, based on current permits, should reach capacity in 2016 (JTD, 
2005). 

2.2 Climate and Hydrology 

The Landfill climate is generally dry most of the year and is classified as 
semi-arid with mild seasonal changes in precipitation and temperature.  The 
average mean precipitation from 1948 to 2000 is 17.76 inches and the 
annual pan evaporation rate averages 70.35 inches, as measured at the 
Western Region Climate Center in the City of Beaumont, California, which is 
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approximately 10 miles east of the Landfill.  The temperature at the Landfill 
averages 93° F during the summer but can exceed 100° F during daytime 
hours and decrease to an average of 57° F at night.  In the winter months 
the temperature averages 50° F with the highs averaging at 62° F and the 
lows averaging 39° F.  Based on data from the Western Region Climate 
Center at March Air Reserve Base located 10 miles west of the Landfill, winds 
average 6 mph at the site with occasional strong gusts. 

The Landfill is located in the northern half of the San Jacinto Unit of the 
Santa Ana River Basin.  The San Jacinto Unit comprises 718 square miles of 
land, of which 492 square miles consists of mountains and hills and 
226 square miles of valley floor.  The northern and northeastern boundaries 
of the unit are made up of the prominent San Jacinto Mountains and the 
highly eroded San Timoteo Badlands.  The hydrology in the San Timoteo 
Badlands is characterized by a southwesterly surface water runoff flow 
through intermittent streams and creeks that drain into the San Jacinto 
Valley.  Surface water runoff within the Landfill flows primarily towards the 
south and drainage is limited to seasonal storms. 

The San Timoteo Formation is the principal hydrologic unit at the Landfill.  In 
1989, groundwater was encountered at the site at depths ranging from 
59 feet to 363 feet below the ground surface.  In 1991 an engineering 
consultant, Converse, concluded that the alluvium overlying the San Timoteo 
Formation and lining the canyon bottoms is not a water-bearing unit on the 
site. It appears that there is at least a 500 feet thick zone of saturated, low-
permeability San Timoteo Formation sediments of the lower San Timoteo 
Formation beds underlying the Landfill site.  The unit cannot be defined as an 
aquifer because of its low transmissivity and storativity. These 
characteristics, relative to the major water-bearing units that surround the 
Landfill, diminish the importance of the site area as a productive source of 
water. Instead, the San Timoteo Formation at the site should be considered 
a saturated and unconfined water-bearing unit of marginal significance to 
area water resources.  In 2003 the direction of the groundwater was found to 
vary under the landfill portion of the site from south-southeast, to northwest 
and to south-southwest (JTD, 2005). 

2.3 Badlands Surface Water Drainage 

The Drainage Plan (JTD, 2005) for the Landfill indicates surface water 
management features consist of ditches, berms, channels, pipes, and basins. 
There is only minor surface drainage run-on at the Landfill, due to the ridges 
surrounding the site.  Any run-on that occurs is handled as on-site drainage, 
also known as non-contact surface water drainage, from the Landfill (i.e., 
run-off) and is controlled by lateral sheet flow, then intercepted by 15 to 
20 foot wide benches located every 40 to 50 feet vertically on the final refuse 
side slopes.  The benches are designed to reduce erosion caused by sheet 
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flow on the 3:1 horizontal to vertical side slopes of the Landfill.  The run-off 
is directed to downdrains and channels within the site. The run-off 
discharges into an on-site retention/sedimentation pond located at the south 
end of the Landfill. 

2.4 Containment System 

Within the 150 acres of Landfill footprint, approximately 38 acres are unlined 
consistent with the requirements of Subtitle D (40 CCR) and 6 acres were 
constructed prior to the October 1993 Subtitle D requirements. 
Approximately 70 acres of lined area has been completed consistent with the 
requirements of Subtitle D and Title 27.  As of 2002, the County was 
authorized to use an engineered alternative to the prescriptive liner design. 
The bottom liner system consists of, from top to bottom: 

 24-inch thick protective cover soil; 


 8-oz geotextile filter fabric; 


 12-inch thick leachate collection and removal system (LCRS)
 
drainage layer; 

 60-mil thick high-density polyethylene (HDPE) geomembrane; 

 Geosynthetic clay liner (GCL); 

 40-mil thick GCL hydration layer; 

 12-inch thick low permeability layer; and 

 Prepared subgrade. 

The side slope liner system consists of from top to bottom: 

 24-inch thick protective cover soil/leachate drainage layer; 

 60-mil thick HDPE geomembrane; 

 Needle-punched, non-woven GCL; and 

 Prepared subgrade. 

2.5 Operations 

The active landfill area typically consists of a working face that is 100 to 
120 feet in length.  Incoming waste is deposited at the active face.  When a 
refuse layer exceeds a depth of approximately 3 feet, a landfill dozer is used 
to push and spread the refuse along the face.  As the working face becomes 
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deeper, heavier trash compactors are used to compact the refuse. The 
target compacted waste density is 1400 pounds per cubic yard (JTD, 2005). 
Each waste lift is typically 10 to 20 feet thick.  At the end of each operating 
day, the exposed waste is covered with at least 6 inches of compacted soil 
and/or alternative daily cover (ADC).  A layer of intermediate cover soil at 
least 12 inches thick is placed on all surfaces of the fill where no additional 
refuse will be placed within 180 days. 

Various State-approved ADC materials have been used at the Landfill, 
including biodegradable foam, tarps and processed greenwaste.  Processed 
greenwaste is regularly used at an average of 350 to 400 tons per day.  The 
greenwaste is processed at local facilities where it is ground into pieces less 
than 6-inches in size. 

2.6 Landfill Gas Control and Recovery 

The landfill gas collection system consists of vertical collection wells in the 
unlined portion of the landfill and a combination of vertical and horizontal 
collection wells in the lined portions.  The collected LFG is used to power a 
1.2 megawatt electrical generation plant.  The power plant operates 14 hours 
per day, 5 days a week, since the landfill currently does not generate enough 
LFG to operate on a continuous basis.  Also, a pilot study to recirculate LFG 
condensate and leachate was approved in 2002.  Since that time, these 
liquids have been applied by gravity through one horizontal well located in 
one of the lined areas of Canyon 3. 

Landfill gas condensate that is generated before the gas reaches the power 
plant drains by gravity though the gas collection pipes to a tank at the south 
end of the current landfill footprint.  Condensate that is generated during the 
compression of LFG at the power plant is captured and pumped into a tank 
located in the power plant enclosure which is located northwest of the fee 
booth (Figure 3 Site Plan).  The condensate that is collected at both locations 
is either used for dust control within the lined portion of the landfill, or 
injected into the interior of the landfill using a horizontal gas collection well. 

Using a predictive model that uses historical records of trash tonnage and 
empirical values for the degradation rate of the trash in place, Riverside 
County has estimated the expected LFG generation rate for the site. 
According to the Badlands Sanitary Landfill Gas Production Curve 
(Appendix C), the projected LFG generation for 2008 is approximately 
826 standard cubic feet per minute (scfm). 

2.7 Project 

The CIWMB is charged with promoting the use of recycled tires.  One 
potential use of recycled tires is as a replacement for crushed rock (i.e., 
aggregate or gravel) in horizontal LFG collection wells.  Aggregate is a 
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precious resource in most parts of California and its cost has increased as the 
supply has decreased.  Therefore, use of recycled tires to replace the 
aggregate may have cost benefits, as well as the potential to reduce the 
environmental impact due to mining activities associated with gravel supplies 
and providing a productive re-use of recycled tires. 

TDA is made by cutting recycled scrap tires into 1 to 12 inch pieces.  TDA has 
many advantageous characteristics such as, very low density relative to 
typical soil or rock; good thermal insulation; high permeability; and vibration 
absorption (D.N. Humphrey, 2000). 
TDA’s high permeability makes it a 
viable replacement candidate for 
conventional gravel in LFG horizontal 
collectors in sanitary Landfills. 

Data to compare the performance 
and constructability of TDA versus 
gravel in this application is scarce. 
The CIWMB initiated this pilot study 
with the Riverside County Waste 
Management Department (County) 
at Badlands Sanitary Landfill in 
Riverside County, California to document construction techniques and allow 
data collection to assess performance characteristics relative to gravel in 
horizontal LFG collection wells.  The Badlands Sanitary Landfill Gas Collection 
Pilot Study entailed the construction of three horizontal gas collection 
trenches backfilled with TDA and two horizontal gas collection trenches 
backfilled with conventional gravel.  

2.8 Roles and Responsibilities 

This project was completed using the County’s general contractor Landfill 
Control, Inc. (Contractor) and County staff.  The CIWMB provided all the TDA 
and conventional gravel material, as well as the valve assemblies required for 
additional gas monitoring locations. The CIWMB also provided on-site 
engineering support (KENNEC) during the installation.  KENNEC acted as 
contractor to the CIWMB and was responsible for overseeing the delivery of 
all materials and documentation of construction activities including photos. 
The County provided design and construction management.  The Contractor 
provided the labor and equipment required for the installation.  All TDA 
material was purchased from Lakin Tire West (Lakin) from their facility in 
Santa Fe Springs, CA.  All gravel material was supplied by CDG Materials, 
Inc.’s (CDG) plant in Riverside, CA.  All material testing was performed by 
AllWest Geoscience (AllWest) using their laboratory in Corona, CA.   

Allwest is a subcontractor to Kennec.  All material testing was covered by the 
CIWMB. 
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3 PILOT STUDY DESIGN AND CONSTRUCTION 

3.1 Horizontal Collector and Pilot Study Design 

Five horizontal LFG collection wells (HW) were constructed for this project. 
Three wells were constructed using TDA as the backfill material around the 
perforated pipe and two wells were constructed using traditional gravel as 
the backfill material.  The layout of the horizontal wells is shown on Figure 4. 
Design data for each well was: 

Well ID Design Length (ft) Drainage Backfill Materials 

HW-23 650 2-4 inch gravel 

HW-24 750 Type A TDA 

HW-25 850 Type A TDA 

HW-26 850 2-4 inch gravel 

HW-27 950 Type A TDA 

The typical trench design called for a depth of 4 ft and a width of 2 ft.  The 
typical horizontal well detail is shown on Figure 5. The design called for the 
bottom 2 ft of each trench to be excavated into refuse.  The TDA was 
specified to conform to Type A TDA (Appendix C) and the gravel was to be 
2 to 4 inch diameter, clean, washed, and crushed in conformance with ASTM 
C131. As discussed in section 3.3, the TDA material installed varied between 
Type A and Type B specification.  For both the TDA and gravel horizontal well 
installations, a 6-inch diameter HDPE, SDR 11, perforated pipe was placed on 
6 inches of drainage material in the bottom of the trench, then surrounded 
and covered with 18 inches of drainage material.  The 6-inch diameter pipe 
was installed in 40-ft long sections and joined with 4-ft sections of an 8 inch 
diameter HDPE, SDR 11, perforated expansion pipe.  The 6-inch pipe fits 
inside the 8-inch pipe, allowing the 6-inch pipe pieces the ability to move and 
“creep” due to thermal expansion, shrinkage, and settling without 
compromising the functionality of the continuous pipe.  The 8-inch expansion 
pipe acts like a slip coupling that prolongs the service life of the pipes.  The 
perforations for both the 6-inch and 8-inch pipe were 1/8-inch wide by 1-inch 
long spaced at 1.5 inches on center with four rows of perforations at 90 
degree intervals perpendicular to the pipe.  The top of the drainage material 
was covered with a 10 oz. woven geotextile material prior to placement of 
clean cover soil to fill the remaining 2 ft of trench depth. 

In addition to the standard trench, each horizontal well was designed to have 
a 10 ft by 10 ft by 4 ft deep pit incorporated somewhere along the extent of 
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the trench.  The pit was detailed to have a 3-ft thick drainage layer with 1 ft 
of cover soil.  The purpose of this trench was to provide the County with an 
exact surveyed location larger than the trench, to access the horizontal wells 
in case of any problems. 

3.2 Construction 

The TDA supplier, Lakin, began delivery of TDA on August 9, 2007 in 
preparation for the scheduled start of construction on Monday, 
August 13, 2007.  High winds on the 13th delayed construction until 
Wednesday, August 15, 2007. 

The Contractor used a Kobelco SK210 Excavator to dig the 2-ft wide by 4-ft 
deep trench. As described in the previous section, the design called for the 
trench excavation to be deep enough so that the pipe and drainage material 
were within the refuse layer.  However, due to the varying depth to the top 
of waste, the actual trench depth did not always allow for the drainage 
material and pipe layers to be entirely within the refuse.  All excavated 
material was loaded onto dump trucks and hauled to the active face for 
disposal. Once a trench was completed, the Contractor used a Deere 544 J 
Loader or a Deere 310G Backhoe to place 6 to 9 inches of drainage material 
at the bottom of the trench.  For HW 23, 24 and 25, a 6-inch diameter 
perforated HDPE pipe was joined to an existing section of pipe and placed 
into the trench. For HW 26 and 27, a 90 degree elbow was placed at the 
beginning of the new section.  The method of pipe placement varied: on 
slopes the pipe was placed by laborers and on flat decks the pipe was carried 
and placed with either a backhoe or forklift.  The pipe was placed in 40-foot 
sections with a 4-foot section of 8-inch solid HDPE used as a join piece. All 
pipes were terminated with a standard HDPE cap.  Once a pipe was in place, 
the loader or backhoe continued to place approximately 15 to 18 inches of 
drainage material in the trench to surround and cover the pipe, resulting in 
at least 24 inches of drainage material.  Laborers were used to spread the 
drainage material inside the trench.  Laborers then placed a geotextile 
material over the drainage material to act as a separator between the 
drainage material and cover soil.  County scrapers provided the soil cover 
material. The cover soil was placed adjacent to the trenches a loader was 
then used to backfill the trench with the supplied cover soil.  The County 
surveyed each trench in order to document the as-built conditions. 

During construction some of the delivered TDA material, appeared to be out 
of specification.  The material appeared to be much larger than the small 
Type A material specified for the project and even slightly larger than Type B 
material. After discussions between the various parties, it was discovered 
that Lakin was aware of the larger material being delivered and referred to it 
as “2-Pass Material.” 2-Pass TDA material is a term used by the supplier to 
indicate that the tires were passed through the shredding machine two times. 
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Neither the 2-Pass nor the 2-inch material would meet the specifications 
normally used for Type A or B TDA. Since the use of various sizes of TDA can 
be expected for landfill applications the CIWMB ultimately approved the use 
of the 2-Pass material but requested the delivery of a 50/50 mix material.   

Backfilling of HW 24 and 25 would be completed using the 2-Pass material. 
HW 27 would be constructed using the 50/50 mix.  The 50/50 mix would be 
comprised of 50 percent 2-Pass and 50 percent 2-inch material.  Lakin could 
not physically mix the two materials together and when the two loads arrived 
they both unloaded differently from the walking floor trailers.  The first truck 
unloaded the 50/50 mix material in two distinct stockpiles, one of the 2-Pass 
and the other of the 2-inch.  The second truck unloaded the 50/50 mix 
material as one large stockpile with the 2-pass material on the bottom and 
the 2-inch material on top.  Mixing for HW 27 occurred as the loader and 
backhoe moved the TDA from the stockpile and placed it into the trenches. 

The two distinct categories of TDA, 2-pass and 50/50 2-inch mix are typical 
of material currently readily available from TDA producers.  Placing these two 
types in the pilot study allows for further development of our understanding 
of the possible performance differences.  In other TDA applications, the 
performance differences associated with permeability/void ratios between 
2-pass, Type B, and 2-inch have been nominal. 

Gravel delivery during the project was intermittent.  Ultimately, all the gravel 
was supplied; however on the last roughly 50 ft of HW 26 the supply was 
depleted. This occurred on August 23, 2007 and CDG informed us they 
would not be able to make another delivery to the site until the following 
Monday.  The County knew of a gravel stockpile onsite and after examining 
the material found it to be suitable. This gravel was slightly larger, 4-6 inch 
gravel rather than 2-4inch, but was the only readily available alternative. 
CDG agreed to deliver one truckload on Monday to replace the onsite 
stockpile.   

Construction of all five horizontal wells was completed in eight working days 
(8/15/07 to 8/24/07). 

The actual lengths for each of the wells and the drainage material placed are: 

Well ID Design Length (ft) Drainage Backfill Materials 

HW-23 800 2-4 inch gravel 

HW-24 920 2-pass TDA 

HW-25 800 2-pass TDA 

HW-26 700 2-4 inch gravel 

50/50 mix of 2-pass  HW-27 715 and 2-inch TDA 

Badlands Sanitary Landfill Gas Collection Pilot Study KENNEC, INC
 
C045.004.0701  7/14/08 
3-3 



  

 

The Badlands Sanitary Landfill Gas Collection Pilot Study used approximately 
160 tons of TDA for approximately 2,435 feet of horizontal LFG collection well 
construction and 300 tons of gravel for approximately 1,500 feet of 
horizontal LFG collection well construction, or about 131 pounds per linear 
foot and about 400 pounds per linear foot, respectively. 

The as-built configuration of the five wells is shown on Figure 4. 
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4 LABORATORY TESTING 

Allwest Geosciences performed laboratory testing on TDA and gravel samples 
retrieved by KENNEC.  KENNEC collected two samples of 2-pass TDA 
material, one sample of 2-inch TDA material, one sample comprised of 
50 percent 2-pass TDA and 50 percent 2-inch TDA, and one sample of the 
gravel.  Each sample was selected to be representative of the general 
composition of each stockpile.  The laboratory testing consisted of a grain 
size analysis using ASTM C136 procedures and a Free Steel Analysis.  The 
test results were compared to the Specifications for Type B TDA 
(Appendix C).  The comparison shows the difference between specification of 
Type B and the 2-pass and 50/50 2-inch mixes installed in the project.  The 
laboratory test results are provided in Appendix A. 
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5 SUMMARY 

The construction of the horizontal gas wells were completed using traditional 
equipment and a conventional labor force.  No specialized equipment or tools 
was required to install the TDA.  The TDA material was readily available and 
delivered on time, whereas gravel deliveries were frequently delayed or 
postponed. The Contractor commented that TDA material was cleaner to 
work with versus the washed gravel material and the TDA produced very 
little dust compared to the gravel when placing material in the trenches. 

According to the County, it will be at least one year until the horizontal 
landfill gas collection pipes are functioning.  At that time, performance 
comparisons and recommendations can be made. 

A comprehensive report on the performance of the pilot study gas collection 
wells will be developed when LFG extraction and gas composition data from 
the pilot study is available. 
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LIMITATIONS
 

The services described in this report were performed consistent with 
generally accepted professional consulting principles and practices.  No other 
warranty, express or implied, is made.  These services were performed 
consistent with our agreement with our client.  This report is solely for the 
use and information of our client unless otherwise noted.  Any reliance on 
this report by a third party is such party’s sole risk. 

Opinions and recommendations contained in this report apply to conditions 
existing when services were performed and are intended only for the client, 
purposes, locations, time frames, and project parameters indicated.  We are 
not responsible for the impacts of any changes in environmental standards, 
practices, or regulations subsequent to performance of services.  We do not 
warrant the accuracy of information supplied by others, nor the use of 
segregated portions of this report. 
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~LL~STGEOSCIENCE Inc._!  Phone: (95 1) 284-7100 
1 7 51 .Jenks Ortve f'a)(: (951) 284-7111 
Corona, CA 92880 E-Mail: corp_ offtce@allwestg .com 

J  Sieve Analysis 

Sample: # 5 Analysis : CAL 
Date: 8/16/2007 Date: 9/28/2007 
Taken By: KENNEC Checked: 

J  Notes: CIWMB,River Side County,Bad Lands Land Fili,2-Pass Material 

J Tare (g): 
Tare+Shreds (g): 
Shreds (g): 

J Sieve 
(in) (mm) 

J 

] 12" 304.8 
8" 203.2 
3" 76.2 

1 1/2" 38.1 
3/4" 19.05 
3/8" 9.53

] #4 4.75 
Pan N/A 

]  Wt Total 
Wt Lost 
%Lost 

] 
Free Steel (g) 
Free Steel% 

20466.6 Shreds (lbs): 45.1 

Wt WtRet Wt Pass %Pass Specification 
(gm) (gm) (gm) 

1542.24 1542.24 18924.40 
0 1542.24 18924.40 

6078.24 7620.48 12846.16 
10206 17826.48 2603.52 

92.5 100 
92.5 75-100 
62.8 0-50 
12.7 0-25 

2313.36 20139.84 290.16 1.4 
231.4  20371.24 58.76 0.3 

13.1 o ,...l---~~~-~o~0.1 -1:---.......,
45.66  20416.90 
13.1 20430.00 0.00 0.0 

20430.0 
36.64 
0.179 

7.800 
0.038 1% max. I 

] Longest Shred (in): I  41 
No. shred >18 in. 1o1g: 5 
Wt. Shreds >18 in. l~ng: 2630.9 
% Wt shreds>18 in. f total: 12.9] No. shreds>12 in. lo g: 13 
Wt shreds>12 in. lo 9: 1950.48 

] 
% Wt shreds>12 in of total: 
Sidewall shreds (ea): 

9.5 
2 

10% max. 
Zero 

Wt shreds >2" wire exposed 589.68 

] 
% Wt shreds >2" wire exposed 
Wt shreds >1" wire exposed 
% Wt shreds >1" wire exposed 

2.89 
3538.08 

17.32 

10% max 

25% max. 

]  Definitions: 
1. "Free Steel" is metal fragments that are not at least partially encased in rubber. 
2. "Sidewall Shreds'1 are pieces with both sidewalls attached. 

] 

] :.4LLWEST GEOSCIENCE Inc. 

] 
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~LLWEST GEOSCIENCE me.  
1751 Jenks Ortve 
Corona, CA 92880 

Sieve Analysis 

Sample: 6 
Date: 8/16/2007 
Taken By: 

Phone: (951) 284-7100 
Fax: (951) 284-7111 

E-Moll: corp_offtce@allwestg.com 

Analysis : JRC 
Date: 10/1/2007 
Checked: 

Notes: CIWMB, iverside County, Badlands Landfill - From Lakin Delivery 
2" materia (TYPE A TDA- 3" Max Size) 

Tare (g):  
Tare+Shreds (g):  
Shreds (g): 11022.5  

Sieve Wt Wt Ret 
{in) (mm) {gm) {gm) 

12" 304.8 0 0.00 
8" 203.2 0 0.00 
3" 76.2 0 0.00 

1 1/2" 38.1 1089.64 1089.64 
3/4" 19.05 7801.92 8891 .56 
3/8" 9.53 1859.76 10751.32 
#4 4.75 205 10956.32 
Pan N/A 65.9 11022.22 

Wt Total 11022.2 
Wt Lost 0.26 
%Lost 0.002 

Free Steel (g)  27.000 

Shreds (lbs): 24.3 

Wt Pass %Pass Specification 
{gm} 

11022.48 
11022.48 
11022.48 
9932.58 

100.0 100 
100.0 75-100 
100.0 0-50 

90.1 0-25 
2130.66 19.3 

270.90  2.5 
65.90r-l---~0~.6~--:0--1:-----, 

0.00 0.0 

Free Steel% 0.245  1% max. 
Longest Shred (in): 3  18 in. max. 
No. shred >18 in. lon . 0 
Wt. Shreds >18 in. lo_t g: 0.0 
% Wt shreds>18 in. ~~total: 0.0 
No. shreds>12 in. long: 0 
Wt shreds>12 in. long: 0 
% Wt shreds>12 in of total: 0.0 10% max. 
Sidewall shreds (ea): 0 Zero 
Wt shreds >2" wire e posed 317.52 
% Wt shreds >2" wirJ exposed 2.88  10% max 

1 1224.72 Wt shreds >1" wire ei posed  
% Wt shreds >1" wir . exposed 11.11 25% max.  

Definitions: 
1. "Free Steel" is metal fragments that are not at least partially encased in rubber. 
2. "Sidewall Shreds" k re pieces with both sidewalls attached. 

::.4.LLWEST GEOSCIENCE 

http:11022.48
http:11022.48
http:11022.48
http:11022.22
http:10956.32
http:10751.32
mailto:corp_offtce@allwestg.com


~~LWt:sT Gt:OSCI.t:NC.t: Inc. 
Phone: (951J 284-7100 

Fax: (951J 284-7111 
J 

Corona, CA 9288~.. ,. 
E-Mail: corp offtce@allwe$tg.corn 

J Sieve Analysis 

J Sample: # 7 Analysis: CAL  
Date: 8/20/20  7 Date: 9/27/2007  
Taken By: J.I(Ken ec) Checked:  

J Notes: CIWMB,Bad Lands Land Fill, River Side County,L Lakin Tire,2-lnch & 2 -Pass TDA 

J Tare (g): 0 
Tare+Shreds (g):  
Shreds (g):  18189.4 Shreds (lbs): 40.1 

J Sieve Wt WtRet Wt Pass %Pass Specification 
(in) (mm) (gm) (gm) (gm) 

J 12" 304.8 0 0.00 18189.36 
0 0.00 18189.36  

3"  9117.72 9117.72 9071.64J 
8" 

Yi:~l1 1/2" 3261.28 12379.00 5806.68 
3/4" 19.0~ 

100.0 100 
100.0 75-100 
49.9 0-50 
31.9 0-25 

J 
4435.28 16814.28 1371.40 7.5 

3/8" 9.53 1088.64 17902.92 282.76 1.6 
93.92r-l----:0~.5~--::0~-1:----..,#4 4.75 188.84 18091.76 

Pan N/A 93.92 18185.68 0.00 0.0 

J Wt Total 18185.7 
Wt Lost 3.68  
%Lost  0.020 

J jFree Steel (g) 15.400 

J 
0.085 1% max. 

Longest Shred (in): 
Free Steel% 

30 18 in. max. 
No. shred >18 in. I 

J 
ng: 5  

Wt. Shreds >18 in. l ong: 5806.0  
% Wt shreds>18 in of total: 31 .9  
No. shreds>12 in. 1, ng: 12 
Wt shreds>12 in. 1dng: 7847.2 
% Wt shreds>12 inJof total: 43.2 10% max.

J Sidewall shreds (ea): 5 Zero 
Wt shreds >2" wire1exposed 2358.72 

% Wt shreds >2" wire exposed 12.97 10°/o max 

J Wt shreds >1" wire exposed 5488.56  

% Wt shreds >1" J 're exposed 30.18 25% max. 

J Definitions: 
1. "Free Steel" is etal fragments that are not at least partially encased in rubber. 
2. "Sidewall Shreds" are pieces with both sidewalls attached. 

J l 
J ::4LLWEST GEOSCIENCE Inc. 

J  
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~LLw~~-~- ti~U~LJ~l~L~Inc. 
Phone: (951) 284-7100 

1751 ..Jenle Drive I FaX: (951) 284-711 1 
Corona, CA 92880 E-Mail: corp offlce@allwestg.com 

Sieve Analysis 

Sample: # 8 Analysis : CAL 
Date: 8/20/200~ Date: 9/28/2007 
Taken By: J.I(Kennec) Checked: 

Notes: CIWMB,J ad Lands Land Fiii,River Side County,Lakin Tire,2-Pass Materiai(TDA) 

Tare (g): 
Tare+Shreds (g): 
Shreds (g): 

0 

20366.6 

Sieve 
(in) (mm) 

Wt 
{gm) 

Wt Ret 
(gm) 

12" 
8" 
3" 

1 1/2" 
3/4" 
3/8" 
#4 
Pan 

304.8 
203.2 
76.2 
38.1 
19.05 
9.53 
4.75 
N/A 

3946.32 
0 

6441.12 
7484.4 

2222.64 
185.44 

13.8 
13.1 

3946.32 
3946.32 

10387.44 
17871.84 
20094.48 
20279.92 
20293.72 
20306.82 

WtTotal 
Wt Lost 
%Lost 

20306.8 
59.82 
0.294 

Shreds {lbs): 44.6 

Wt Pass %Pass Specification 
(gm) 

16420.32 
16420.32 
9979.20 
2434.98 

80.6 100 
80.6 75-100 
49.0 0-50 
12.0 0-25 

212.34 1.0 
26.90 0.1 
13.1 o.-1---~0~.1~-"""!o~-1~-.. 

0.00 0.0 

Free Steel (g) 
Free Steel% 
Longest Shred (in): 
No. shred >18 in. long: 
Wt. Shreds >18 in. lor,g: 
% Wt shreds>18 in. of total : 
No. shreds>12 in. lo~g: 
Wt shreds>12 in. lon!Jr 

' % Wt shreds>12 in o~ total: 

Sidewall shreds (ea):  
Wt shreds >2" wire e posed  

0.700 

[ 0.003 1% max. I 
36 18 in. max.: 

7 
5216.4 

25.7 
18  

3039.12  
15.0 10% max. 

0 Zero 
2948.4 

% Wt shreds >2" wire exposed 14.52 10% max 

J Wt shreds >1" wire ekposed 5715.36 
% Wt shreds >1" wirJ exposed r---2~8~~ . ~15::------------~2~5~01<-:-o_m_a_x-.-w 

Definitions: I J 1. "Free Steel" is me~al fragments that are not at least partially encased in rubber.  
2. "Sidewall Shreds" are pieces with both sidewalls attached. 

J 
J :.4LLWEST GEOSCIENCE tnc. 

J 

http:16420.32
http:16420.32
mailto:offlce@allwestg.com


SIEVE ANALYSIS Page S-1  

Client: Kennec Project No. 02-3441 MT-01  
Site: Badlal)ds Landfill Date: 01/03/08  
Tech:  

Sample Test Specification: ASTM C136 
Material 
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Vol. CH4=M Lo k (e-kt) 
Assume 4 years to reac 

Lo (Ft.3 CH4/Lb. 
refuse) 1.9 

k (year -1) 0.013 

Collection efficiency 68 % 

CH4 Conc. 45 % 

L0 2,600 ft3/ton 

 Tonnage Cumulative CH4Potential (Ft3 Yield 
Year Placed Tonnage CH4) (Ft 3 CH4) 
1966 5,000 5,000 24,700,000 13,435,900 
1967 5,000 10,000 24,700,000 13,290,607 
1968 5,000 15,000 24,700,000 13,143,413 
1969 7,500 22,500 37,050,000 19,491,439 
1970 7,500 30,000 37,050,000 19,264,832 
1971 7,500 37,500 37,050,000 19,035,260 
1972 10,000 47,500 49,400,000 25,070,245 
1973 10,000 57,500 49,400,000 24,756,085 
1974 12,500 70,000 61,750,000 30,547,269 
1975 12,500 82,500 61,750,000 30,144,226 
1976 15,000 97,500 74,100,000 35,683,092 
1977 15,000 112,500 74,100,000 35,186,700 
1978 20,000 132,500 98,800,000 46,245,084 
1979 20,000 152,500 98,800,000 45,565,795 

1980 25,000 177,500 123,500,000 56,097,022 
1981 30,000 207,500 148,200,000 66,270,653 
1982 35,000 242,500 172,900,000 76,079,728 
1983 40,000 282,500 197,600,000 85,517,167 
1984 50,000 332,500 247,000,000 105,084,185 
1985 55,000 387,500 271,700,000 113,573,018 
1986 70,000 457,500 345,800,000 141,943,462 
1987 75,000 532,500 370,500,000 149,255,757 
1988 93,000 625,500 459,420,000 181,526,388 
1989 112,498 737,998 555,740,120 215,233,081 
1990 127,825 865,823 631,455,500 239,548,031 
1991 98,889 964,712 488,511,660 181,395,316 
1992 48,290 1,013,002 238,552,600 86,637,794 
1993 71,084 1,084,086 351,154,960 124,636,578 
1994 94,686 1,178,772 467,748,840 162,111,234 
1995 97,513 1,276,285 481,714,220 162,873,572 
1996 115,732 1,392,017 571,716,080 188,401,374 
1997 211,163 1,603,180 1,043,145,220 334,691,624 
1998 449,871 2,053,051 2,222,362,740 693,481,190 
1999 403,106 2,456,157 1,991,343,640 603,635,788 
2000 503,387 2,959,544 2,486,731,780 731,338,639 
2001 500,483 3,460,027 2,472,386,020 704,492,849 
2002 469,705 3,929,732 2,320,342,700 639,655,791 
2003 455,549 4,385,281 2,250,412,060 599,240,008 
2004 545,930 4,931,211 2,696,894,200 692,466,331 
2005 876,849 5,808,060 4,331,634,060 1,070,451,143 
2006 675,978 6,484,038 3,339,331,320 792,615,935 
2007 675,978 7,160,016 3,339,331,320 759,575,902 
2008 675,978 7,835,994 3,339,331,320 726,103,545 
2009 675,978 8,511,972 3,339,331,320 692,193,207 
2010 675,978 9,187,950 3,339,331,320 657,839,156 
2011 675,978 9,863,928 3,339,331,320 623,035,587 
2012 675,978 10,539,906 3,339,331,320 587,776,618 
2013 675,978 11,215,884 3,339,331,320 552,056,289 
2014 675,978 11,891,862 3,339,331,320 515,868,566 
2015 675,978 12,567,840 3,339,331,320 479,207,330 
2016 675,978 13,243,818 3,339,331,320 442,066,387 
2017 675,978 13,919,796 3,339,331,320 404,439,460 
2018 675,978 14,595,774 3,339,331,320 366,320,190 
2019 675,978 15,271,752 3,339,331,320 327,702,134 
2020 675,978 15,947,730 3,339,331,320 288,578,766 
2021 675,978 16,623,708 3,339,331,320 248,943,473 
2022 675,978 17,299,686 3,339,331,320 208,789,558 
2023 675,978 17,975,664 3,339,331,320 168,110,235 
2024 675,978 18,651,642 3,339,331,320 126,898,628 
2025 675,978 19,327,620 3,339,331,320 85,147,772 
2026 675,978 20,003,598 3,339,331,320 42,850,613 

Vol. CH4 (Ft3)/Yr. 

LFG Flow (CFM)* 
mmbtu/hr 
gross power (kWh) 



 

 
 

  

           
           
           
           
           
           
         
         
         
         
         
         
         
         

         
         
         
         
         
         
         
         
         
       
       
         
         
         
         
         
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       

Vol. CH4=M Lo k (e-kt) 
Assume 4 years to reac 

Lo (Ft.3 CH4/Lb. 
refuse) 1.9 

k (year -1) 0.013 

Collection efficiency 68 % 

CH4 Conc. 45 % 

L0 2,600 ft3/ton 

 Tonnage Cumulative CH4Potential (Ft3 Yield 
Year Placed Tonnage CH4) (Ft 3 CH4) 
1966 5,000 5,000 24,700,000 13,435,900 
1967 5,000 10,000 24,700,000 13,290,607 
1968 5,000 15,000 24,700,000 13,143,413 
1969 7,500 22,500 37,050,000 19,491,439 
1970 7,500 30,000 37,050,000 19,264,832 
1971 7,500 37,500 37,050,000 19,035,260 
1972 10,000 47,500 49,400,000 25,070,245 
1973 10,000 57,500 49,400,000 24,756,085 
1974 12,500 70,000 61,750,000 30,547,269 
1975 12,500 82,500 61,750,000 30,144,226 
1976 15,000 97,500 74,100,000 35,683,092 
1977 15,000 112,500 74,100,000 35,186,700 
1978 20,000 132,500 98,800,000 46,245,084 
1979 20,000 152,500 98,800,000 45,565,795 

1980 25,000 177,500 123,500,000 56,097,022 
1981 30,000 207,500 148,200,000 66,270,653 
1982 35,000 242,500 172,900,000 76,079,728 
1983 40,000 282,500 197,600,000 85,517,167 
1984 50,000 332,500 247,000,000 105,084,185 
1985 55,000 387,500 271,700,000 113,573,018 
1986 70,000 457,500 345,800,000 141,943,462 
1987 75,000 532,500 370,500,000 149,255,757 
1988 93,000 625,500 459,420,000 181,526,388 
1989 112,498 737,998 555,740,120 215,233,081 
1990 127,825 865,823 631,455,500 239,548,031 
1991 98,889 964,712 488,511,660 181,395,316 
1992 48,290 1,013,002 238,552,600 86,637,794 
1993 71,084 1,084,086 351,154,960 124,636,578 
1994 94,686 1,178,772 467,748,840 162,111,234 
1995 97,513 1,276,285 481,714,220 162,873,572 
1996 115,732 1,392,017 571,716,080 188,401,374 
1997 211,163 1,603,180 1,043,145,220 334,691,624 
1998 449,871 2,053,051 2,222,362,740 693,481,190 
1999 403,106 2,456,157 1,991,343,640 603,635,788 
2000 503,387 2,959,544 2,486,731,780 731,338,639 
2001 500,483 3,460,027 2,472,386,020 704,492,849 
2002 469,705 3,929,732 2,320,342,700 639,655,791 
2003 455,549 4,385,281 2,250,412,060 599,240,008 
2004 545,930 4,931,211 2,696,894,200 692,466,331 
2005 876,849 5,808,060 4,331,634,060 1,070,451,143 
2006 675,978 6,484,038 3,339,331,320 792,615,935 
2007 675,978 7,160,016 3,339,331,320 759,575,902 
2008 675,978 7,835,994 3,339,331,320 726,103,545 
2009 675,978 8,511,972 3,339,331,320 692,193,207 
2010 675,978 9,187,950 3,339,331,320 657,839,156 
2011 675,978 9,863,928 3,339,331,320 623,035,587 
2012 675,978 10,539,906 3,339,331,320 587,776,618 
2013 675,978 11,215,884 3,339,331,320 552,056,289 
2014 675,978 11,891,862 3,339,331,320 515,868,566 
2015 675,978 12,567,840 3,339,331,320 479,207,330 
2016 675,978 13,243,818 3,339,331,320 442,066,387 
2017 675,978 13,919,796 3,339,331,320 404,439,460 
2018 675,978 14,595,774 3,339,331,320 366,320,190 
2019 675,978 15,271,752 3,339,331,320 327,702,134 
2020 675,978 15,947,730 3,339,331,320 288,578,766 
2021 675,978 16,623,708 3,339,331,320 248,943,473 
2022 675,978 17,299,686 3,339,331,320 208,789,558 
2023 675,978 17,975,664 3,339,331,320 168,110,235 
2024 675,978 18,651,642 3,339,331,320 126,898,628 
2025 675,978 19,327,620 3,339,331,320 85,147,772 
2026 675,978 20,003,598 3,339,331,320 42,850,613 

Vol. CH4 (Ft3)/Yr. 

LFG Flow (CFM)* 
mmbtu/hr 
gross power (kWh) 
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MATERIAL SPECIFICATIONS FOR USE OF  
TIRE DERIVED AGGREGATE (TDA)  

IN CIVIL ENGINEERING APPLICATIONS  

Prepared by:  
Dana N. Humphrey, Ph.D., P.E.  

University of Maine  
Revised: July 13, 2001  

Revised to replace tire shred with TDA: January 25, 2005  

TDA, General.  The material shall be made from scrap tires which shall be 
shredded into the sizes specified herein.  They shall be produced by a shearing process. 
TDA produced by a hammer mill will not be allowed. The TDA shall be free of all 
contaminants such as oil, grease, gasoline, diesel fuel, etc., that could leach into the 
groundwater or create a fire hazard.  In no case shall the TDA contain the remains of tires 
that have been subjected to a fire because the heat of a fire may liberate liquid petroleum 
products from the tire that could create a fire hazard when the shreds are placed in a fill. 
The TDA shall be free from fragments of wood, wood chips, and other fibrous organic 
matter. The TDA shall have less than 1% (by weight) of metal fragments that are not at 
least partially encased in rubber. Metal fragments that are partially encased in rubber 
shall protrude no more than 25 mm (1 in.) from the cut edge of the TDA on 75% of the 
pieces (by weight) and no more than 50 mm (2 in.) on 90% of the pieces (by weight). The 
gradation shall be measured in accordance with AASHTO T-27, “Standard Method for 
Sieve Analysis of Fine and Coarse Aggregate”, except that the minimum sample size 
shall be 12 kilograms (30 pounds). 

TDA, Type A. Type A TDA shall have a maximum dimension, measured in any 
direction, of 203 mm (8 in.).  In addition, Type A TDA shall have 100% passing the 102 
mm (4 in.) square mesh sieve, a minimum of 95% passing (by weight) the 75 mm (3 in.) 
square mesh sieve, a minimum of 50% passing (by weight) the 38 mm (1.5 in.) square 
mesh sieve, and a maximum of 5% passing (by weight) the No. 4 sieve. 

TDA, Type B. A minimum of 90 percent (by weight) shall have a maximum 
dimension, measured in any direction, of 300 mm (12 in.) and 100 percent shall have a 
maximum dimension, measured in any direction, of 450 mm (18 in.).  At least one side 
wall shall be severed from the tread of each tire.  A minimum of 75% (by weight) shall 
pass the 203 mm (8 in.) square mesh sieve, a maximum of 50% (by weight) shall pass the 
76 mm (3-in.) square mesh sieve, a maximum of 25% (by weight) shall pass the 38 mm 
(1.5-in.) square mesh sieve, and a maximum of 1% (by weight) shall pass the No. 4 sieve 
(4.75 mm; 0.187 in.). 
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Photographic Documentation Log 
Project Name: Badlands 
Project No: C045.004.0701 

Location: Riverside County, CA Location: Riverside County 
Description:  Trench Description:  Trench 
Date: August, 2007 Date: August 2007 

Location: Riverside county Location: Riverside County 
Description:  Trench Description:  Trench 
Date: August 2007 Date: August 2007 

Location: Riverside County Location: Riverside County 
Description:  Trench Description:  Trench 
Date: August 2007 Date: August 2007 
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Photographic Documentation Log 
Project Name: Badlands 
Project No: C045.004.0701 

Location: Riverside County Location: 
Description:  Trench Description 
Date: August 2007 Date 

Location: Riverside County Location: Riverside County 
Description:  Trench Description:  Trench 
Date: August 15, 2007 Date: August 15, 2007 

Location: Riverside County Location: Riverside County 
Description: Trench with Gravel Description: Trench with Gravel 
Date: August 20 2007 Date: August 20 2007 
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Photographic Documentation Log 
Project Name: Badlands 
Project No: C045.004.0701 

Location: Riverside County Location: Riverside County 
Description: Trench with Gravel Description: Trench with Large Shred 
Date: August 20 2007 Date: August 21, 2007 

Location: Riverside County Location: Riverside County 
Description:  Trenches Description:  Gravel size 
Date: August 21, 2007 Date: August 22, 2007 

Location: Riverside County Location: Riverside County 
Description:  Trench with piping connection Description:  Trench gravel fill 
Date: August 22, 2007 Date: August 22, 1007 
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Photographic Documentation Log 
Project Name: Badlands 
Project No: C045.004.0701 

Location: Riverside County Location: Riverside County 
Description: Trench with gravel Description: Trench 
Date: August 23, 2007 Date: August 23, 2007 

Location: Riverside County Location: Riverside County 
Description:  Trench Description:  Trench 
Date: August 23, 2007 Date: August 23, 2007 

Location: Location 
Description Description 
Date Date 
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Acronyms and Abbreviations
 

Act California Tire Recycling Act 

CALRECYCLE Department of Resources Recycling and Recovery 

CCR California Code of Regulations 

CEAs   Civil Engineering Applications 

CIWMB California Integrated Waste Management Board 

EPA   Environmental Protection Agency 

LEA   Local Enforcement Agency 

LFG   Landfill Gas 

LGMCP Landfill Gas Monitoring and Control Plan 

KENNEC Kennec, Inc. 

ND   Non Detection 

NMOCs Non-Methane Organic Compounds 

MSW   Municipal Solid Waste 

PLA   Permitted Landfill Area 

PTE   Passenger Tire Equivalents 

QA   Quality Assurance 

QC   Quality Control 

RCWMD Riverside County Waste Management Department 

State   State of California 

SWFP Solid Waste Fill Permit 

TDA   Tire Derived Aggregate 

VOCs   Volatile Organic Compounds 
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Executive Summary 
In April 2009, Kennec, Inc. (KENNEC) was retained by CALRECYCLE to 
provide sampling and monitoring of a Tire Derived Aggregate (TDA) Gas 
collection system as Phase II of a pilot study located at the Badlands Landfill. 
The purpose of Phase II of the pilot study was to compare the performance 
of LFG collection through horizontal collection wells constructed with both 
TDA and traditional gravel media.  

For Phase II of the pilot study, two landfill gas wells monitored and sampled; 
one with traditional aggregate and the other with Tire Derived Aggregate, 
denoted as HW-26 and HW-27 respectively.  The LFG sampling and 
monitoring of these two wells were performed over a four month period 
(March through June 2011), with monthly sampling. 

Over the four sampling events it was determined that the analytical data 
varied greatly between the two different well types and by each successive 
sampling event.  While the volatile organics and sulfur compounds seem to 
be within range of the historic data for the landfill; Oxygen, Nitrogen, Carbon 
Dioxide, and Methane values are much higher than the historic data, 
especially for HW-27, the TDA constructed well.  Analytical values obtained 
for HW-26, the aggregate trench, appear to be consistent overall with 
historic data.  

As for HW-27 (TDA Trench), the analytical values obtained from the lab were 
not consistent with the site’s overall historic data, except for HW-23, HW-24, 
and HW-25. It is believed that the analytical values obtained on HW-23, 
HW-24, and HW-25 are not theoretically possible and therefor erroneous. 
While the volatile organics and sulfur compounds seem to be within range of 
the historic data for the Landfill; Oxygen, Nitrogen, Carbon Dioxide, and 
Methane values are much higher than expected or theoretical for the first 
three sampling events.  The analytical results for the last sampling event for 
HW-27 were in range of the site’s historic data, with some of the analytical 
constituents having concentrations less than HW-26. 

Given the variability of the analytical data especially for HW-27, it is possible 
that the sampling canister was drawing in excess oxygen from the LFG 
system making the results not theoretically possible.  The disparity in the 
analytical data for HW-26 and HW-27 does not currently allow for a clear 
correlation to be made on how the material type (i.e., aggregate verses TDA) 
is affecting LFG quality. 
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Therefore, it recommended that Phase II of the pilot study be continued for 
five more months in order to see if the analytical data falls within the site’s 
historic values and are theoretical possible.  As well, when the other TDA 
wells come on line (e.g. 3 more) it is recommended that they are added to 
the Phase II sampling program, in an effort to verify that TDA trenches 
perform as well or better than the traditional aggregate trenches. 

C045.117  KENNEC, INC 
07/29/2011 1-4 



   
 

  

  
 
 

   
 
 
 

  

  
 

  
 
 

  
 

 
 

  
   

1 INTRODUCTION 

In April 2009, Kennec, Inc. (KENNEC) was retained by CALRECYCLE to 
provide sampling and monitoring of a TDA Gas collection system as Phase II 
of a pilot project located at the Badlands Landfill.  The first phase of the pilot 
project was initiated in April 2007, where five horizontal landfill gas (LFG) 
collection wells/trenches were constructed to assess the constructability and 
performance of tire derived aggregate (TDA) used in place of gravel 
(aggregate) for horizontal LFG collection wells or trenches.  Phases I and II 
of the pilot study are sponsored by CalRecycle in cooperation with Riverside 
County Waste Management Department. 

Of the five horizontal wells, three were constructed using TDA as the backfill 
material around the perforated pipe and the other wells were constructed 
using traditional gravel as the backfill material. Phase II of the Pilot Project 
will only be assessing the quality of LFG produced from two wells, HW-26 and 
HW-27, aggregate and TDA constructed, respectively.  KENNEC, a contractor 
to CalRecycle, was responsible for the documentation and oversight of the 
installation of these five wells.  Information about Phase I of the pilot study is 
presented in Appendix B. 

The purpose of Phase II of the pilot study was to compare the performance 
of LFG collection through horizontal collection wells constructed with both 
TDA and traditional gravel media.  Phase II of the Pilot Project could not be 
initiated until a number of the horizontal collection wells were covered with 
sufficient waste material so that LFG extraction could safely begin. 
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2 BACKGROUND 

The Badlands Landfill, which has been in operation since 1966, is owned and 
operated by the Riverside County Waste Management Department (RCWMD) 
and defined as a Class III sanitary landfill facility, as determined from Title 
27, Sections 20240 Through 20260 of the California Code of Regulations 
(CCRs). 

The landfill is located at 31125 Ironwood Avenue (see Appendix A, Figure 2), 
just northeast of the jurisdictional boundary of the City of Moreno Valley and 
north of Highway 60, westerly of the City of Beaumont, in an unincorporated 
area of Riverside County, California. 

Of the 1,168 acres of the current landfill property, 246 acres are currently 
permitted for facilitating disposal of municipal solid waste (MSW) (see 
Appendix A, Figure 3).  The 246-acre Permitted Landfill Area (PLA) 
encompasses: 

 A 150-acre landfill disposal footprint area;  

 A 40-acre borrow area; 

 A 1.3-acre sedimentation basin; 

 An approved Waste Recycling Park (WRP); 

 Other disturbed areas utilized for access roads, maintenance facilities, 
office building, and various other ancillary facilities; and 

 A few undisturbed areas. 

The Badlands Landfill is currently operating under Solid Waste Fill Permit 
(SWFP) No. 33-AA-0006/05-11, issued by the Riverside County 
Environmental Health Department, which is the Local Enforcement Agency 
(LEA). The landfill is currently permitted to receive a maximum of 4,000 
tons of MSW per day. 

The local services area for the Badlands Landfill is generally considered to 
include the City of Moreno Valley and surrounding cities and unincorporated 
communities.  The landfill accepts residual waste from the Robert A. Nelson 
Transfer Station/Materials Recovery Facility, which primarily serves the City 
of Riverside.  As a regional disposal facility, the landfill is also permitted to 
receive waste from the cities and unincorporated communities of the 
Coachella Valley in the eastern portion of Riverside County, California. 
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3 LANDFILL GAS 

Landfill Gas, generally characterized by Methane, Carbon Dioxide, Hydrogen 
Sulfide and Sulfides, is produced through bacterial decomposition, 
volatilization and chemical reactions. Most landfill gas is produced by 
bacterial decomposition that occurs when organic waste solids, food (e.g., 
meats and vegetables), garden waste (e.g., leaf and yard waste), wood and 
paper products, are broken down by bacteria naturally present in the waste 
and surrounding soils. Volatilization generates landfill gas when certain 
wastes change from a liquid or solid into a vapor.  Chemical reactions occur 
when different waste materials are mixed together during disposal 
operations.  Additionally, moisture plays a large role in the speed of 
decomposition. Generally, the more moisture, the more landfill gas is 
generated, both during the aerobic and anaerobic conditions. 

Landfill Gas Production and Composition 

In general, there are four phases of bacterial decomposition that a landfill 
goes through in its lifetime.  The composition of gas produced changes with 
each of the four phases of decomposition.  Landfills can often accept waste 
over a 20-to-30-year period, allowing for the waste in the landfill to be 
undergoing several phases of decomposition at once.  This means that waste 
in one area of the landfill might be in a different phase of decomposition than 
more recently buried waste in another area. 

During the last two phases of decomposition where anaerobic conditions 
prevail, the composition of landfill gas is approximately fifty-percent methane 
and fifty-percent carbon dioxide with trace amounts (less than a percent) of 
nitrogen, oxygen, hydrogen sulfide, hydrogen, and non-methane organic 
compounds (NMOCs).  The more organic waste and moisture present in a 
landfill, the more landfill gas is produced by the bacteria during 
decomposition.  The more chemicals disposed in a landfill, the more likely 
volatile organic compounds and other gases will be produced. 

Factors Affecting Landfill Gas Production 

The quantity of Landfill Gas produced depends on the rate of decomposition, 
which in turn is affected by moisture content of the waste, temperature, soil 
cover permeability, amount of precipitation, composition of the wastes, 
refuse particle size, compaction, and landfilling practices.  Moisture content is 
critical for the survival and growth of bacteria in a landfill.  Ideal moisture 
content for decomposition is considered one that approaches saturation. 
Biological reactions can be retarded if moisture content drops below forty 
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percent and essentially stops when moisture content is below twenty-
percent. Therefore, in very dry climates, methanogenic decomposition will 
have a very small chance of occurring.  In addition, Methane (CH4) can only 
be produced in a landfill when Oxygen (O2) is no longer present. 

Landfill Gas System 

The Badlands Landfill currently employs an active gas control system for the 
mitigation and treatment of landfill gas.  An active gas management system 
removes gases from the landfill by creating a vacuum, which promotes gas 
flow from the gas collection system though header lines to a flare, where 
methane and non-methane organic compounds (NMOCs) are treated. 

The most efficient header design from an engineering and maintenance 
perspective is considered the “loop design’ with integrated shutout valves 
spaced throughout the header system.  The loop design allows for the active 
system to operate more efficiently should the header line become clogged in 
some location requiring that section to be isolated and shut down for repair. 
The loop design allows for redundancy and ease of operation.  

The major components of the active gas collection system at the Badlands 
landfill include: 

 Vertical gas collection wells; 

 Horizontal gas collection systems, 

 Gas collection header lines; 

 Blower; 

 Condensate collection system; and 

 Gas treatment system (flare). 

Landfill Gas System Operation and Maintenance 

Active landfill gas control systems continuously require routine balancing of 
the well field to ensure for proper operations.  Systems need to be routinely 
inspected for settlement and leaks.  Extraction wells need to be checked 
routinely for leachate/condensate buildup.  Header lines need to be checked 
for condensate buildup that may inhibit the flow of landfill gas.  Failure to 
properly maintain and operate a passive or active gas control system can 
result in a point discharge to ambient air; lead to the onset of odors and 
landfill gas migration due to poor collection efficiencies; or worse a landfill 
fire. 
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4 SAMPLING METHODOLOGY AND APPROACH 

The Badlands Landfill currently employs a Landfill Gas Monitoring and Control 
Plan (LGMCP) in accordance with local and state regulations (e.g., Title 29, 
Section 1150.1).  All monitoring and sampling activities for Part II of the Pilot 
Project were performed in accordance with the site’s LGMCP.  Although 
independent of the existing compliance monitoring program, KENNEC 
performed monitoring and sampling of LFG with coordination from the 
Badlands Landfill personnel. 

KENNEC monitored and sampled landfill gas emissions as well as evaluated 
the hydraulic efficiency of the horizontal LFG wells monthly for four months. 
For this second phase of the pilot project, two wells were monitored and 
sampled, WH-26 and WH-27, which are aggregate and TDA trenches, 
respectively.  

The efficiency of the various horizontal collection wells was evaluated using 
field equipment (i.e., GEMTM unit), which measures temperature, pressure, 
Carbon Dioxide, and Methane.  In order to assess the quality of gas being 
produced, LFG samples were collected in evacuated specially coated stainless 
steel canisters (i.e., SilcoCanTM). See Appendix E for a photo log showing the 
sampling events. 

LFG samples were then delivered to AccuLabs, Inc., a certified third party lab 
located in Arcadia California.  Samples were tested for volatile organics (EPA
T015), volatile sulfur compounds, and fixed gases.  A summary of the 
analytical results along with the lab results is presented in Appendix C. 

Specific goals related to the monitoring and sampling of LFG include: 

 Monitor pressures at the well head as well as the pressures at the 
header side of the horizontal trench; 

 Monitor the flow rates at the well head and header side of the 
horizontal trench; and 

 Monitor gas quality from the LFG flow rates. 
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5 RESULTS 

This section presents the results of the LFG sampling and monitoring 
activities for Phase II of the pilot study at Badlands Landfill.  Table 5.1 shows 
a summary of the analytical results for HW-26 and HW-27, with aggregate 
and TDA, respectively for the first two sampling events.  Table 5.2 shows a 
summary of the analytical results for HW-26 and HW-27, with aggregate and 
TDA, respectively for the last two sampling events. 

Table 5.1: Analytical Summary for HW-26 and HW-27 for first two 
sampling events. 

March 1, 2011 April 13, 2011 

Description HW-26 HW-27 HW-26 HW-27 

Acetone 9975 4070 8948 4986 

Benzene 10020 2430 5395 4133 

Benzyl Chloride ND ND ND ND 

Bromodichloromethane ND ND ND ND 

Bromoform ND ND ND ND 

Bromomethane ND ND ND ND 

2-Butanone (MEK) 17800 5530 16240 7098 

Carbon Disulfide ND ND ND 70.7 

Carbon Tetrachloride ND ND ND ND 

Chlorobenzene ND ND ND ND 

Chloroethane 462 118 1032 826 

Chloroform ND ND ND ND 

Chloromethane 192 316 315 173 

1,2-Dibromoethane (EDB) ND ND ND ND 

Dibromochloromethane ND ND ND ND 

1,2-Dichlorobenzene ND ND ND ND 

1,3-Dichlorobenzene ND ND ND ND 

1,4-Dichlorobenzene 22.5 5.85 1.42 1.13 

Dichlorodifluoromethane (F-12) 5530 1290 5119 3455 

1,1-Dichloroethane 1240 212 1173 675 

1,2-Dichloroethane 1480 1010 878 1759 

1,1-Dichloroethene ND ND ND ND 

cis-1,2-Dichloroethene 531 70.2 474 350 
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March 1, 2011 April 13, 2011 

Description HW-26 HW-27 HW-26 HW-27 

trans-1,2-Dichloroethene 276 ND 157 89.8 

1,2-Dichloropropane 435 ND 228 103 

cis-1,3-Dichloropropene ND ND ND ND 

trans-1,3-Dichloropropene ND ND ND ND 

1,2-Dichlorotetrafluoroethane 
(F-114) 263 63.6 174 111 

Ethylbenzene 4430 1000 2608 1433 

4-Ethyltoluene 159 42.4 128 87 

Hexachloro-1,3-butadiene ND ND ND ND 

Methylene Chloride 8020 4720 4366 8512 

4-Methyl-2-Pantanone (MIBK) 263 937 4131 1772 

2-Hexanone (MBK) ND ND ND ND 

Styrene 3010 612 1201 613 

1,1,2,2-Tetrachloroethane ND ND ND ND 

Tetrachloroethane (PCE) 1950 617 1087 892 

Toluene 27420 7180 12160 8481 

1,2,4-Trichlorobenzene ND ND ND ND 

1,1,1-Trichloroethane ND ND ND ND 

1,1,2,-Trichloroethane ND ND ND ND 

Trichloroethane (TCE) 639 308 241 385 

Trichlorofluoromethane (F-11) 593 240 203 563 

1,1,2-Trichlorotrifluoroethane (F
113) ND ND ND 25.8 

1,2,4-Trimethylbenzene 196 70.8 37.4 41.5 

1,3,5-Trimethylbenzene 145 40 35.3 30.3 

Vinyl Acetate ND ND ND ND 

Vinyl Chloride 149 23 145 102 

m & p-Xylene 6110 2030 4128 2498 

o-Xylene 716 418 405 420 

Hydrogen Sulfide 7.26 ND 18.6 ND 

Carbonyl Sulfide ND ND ND ND 

Methanethiol (Methy Marcaptan) 8.39 10.5 8.74 26.8 

Ethanethoil (Ethyl Mercaptan) ND ND ND ND 

Dimethyl Sulfide 18.6 4.23 9.22 7.87 

Carbon Disulfide 0.048 0.018 0.057 0.047 

Isopropyl Mercaptan ND ND ND ND 
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March 1, 2011 April 13, 2011 

Description HW-26 HW-27 HW-26 HW-27 

n-Propyl Mercaptan ND ND ND ND 

Disulfide dimethyl 0.661 0.312 0.311 0.742 

Oxygen 0.46 15.1 0.65 5.08 

Nitrogen 5.58 65.6 28.1 18.9 

Carbon Dioxide 52.9 11.9 41.8 47.5 

Methane 40.3 6.79 28.7 27.9 

Note: ND represents a Non Detection by the Analytical Laboratory. 

Table 5.2: Analytical Summary for HW-26 and HW-27 for last two 
sampling events. 

May 19, 2011 June 15, 2011 

Description HW-26 HW-27 HW-26 HW-27 

Acetone 4993 ND 3092 3213 

Benzene 5037 102 6167 6145 

Benzyl Chloride ND ND ND ND 

Bromodichloromethane ND ND ND ND 

Bromoform ND ND ND ND 

Bromomethane ND ND ND ND 

2-Butanone (MEK) 9062 306 6150 8460 

Carbon Disulfide ND ND ND ND 

Carbon Tetrachloride ND ND ND ND 

Chlorobenzene ND ND ND ND 

Chloroethane 317 15.6 329 939 

Chloroform ND ND ND ND 

Chloromethane 127 ND 142 184 

1,2-Dibromoethane (EDB) ND ND ND ND 

Dibromochloromethane ND ND ND ND 

1,2-Dichlorobenzene ND ND ND ND 

1,3-Dichlorobenzene ND ND ND ND 

1,4-Dichlorobenzene 2.91 ND 18.2 ND 

Dichlorodifluoromethane (F-12) 2361 101 2821 3408 

1,1-Dichloroethane 404 15.8 423 710 

1,2-Dichloroethane 1781 42 2039 2889 

1,1-Dichloroethene ND ND ND ND 
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May 19, 2011 June 15, 2011 

Description HW-26 HW-27 HW-26 HW-27 

cis-1,2-Dichloroethene 331 ND 439 300 

trans-1,2-Dichloroethene 62.9 ND 94.5 77.6 

1,2-Dichloropropane 276 ND 171 136 

cis-1,3-Dichloropropene ND ND ND ND 

trans-1,3-Dichloropropene ND ND ND ND 

1,2-Dichlorotetrafluoroethane 
(F-114) 92.5 ND 122 122 

Ethylbenzene 2160 ND 2819 2215 

4-Ethyltoluene 51.5 ND 251 65.4 

Hexachloro-1,3-butadiene ND ND ND ND 

Methylene Chloride 3574 361 2428 9086 

4-Methyl-2-Pantanone (MIBK) 2065 27.6 2130 2584 

2-Hexanone (MBK) ND ND ND ND 

Styrene 982 ND 1707 996 

1,1,2,2-Tetrachloroethane ND ND ND ND 

Tetrachloroethane (PCE) 962 ND 1286 1218 

Toluene 12660 142 14490 12780 

1,2,4-Trichlorobenzene ND ND ND ND 

1,1,1-Trichloroethane ND ND ND ND 

1,1,2,-Trichloroethane ND ND ND ND 

Trichloroethane (TCE) 643 ND 646 606 

Trichlorofluoromethane (F-11) 37.3 32 37.4 65.8 

1,1,2-Trichlorotrifluoroethane (F
113) ND ND ND ND 

1,2,4-Trimethylbenzene 63.3 ND 186 99.5 

1,3,5-Trimethylbenzene 45.6 ND 115 61.7 

Vinyl Acetate ND ND ND ND 

Vinyl Chloride 46.7 ND 65.4 92.4 

m & p-Xylene 3769 ND 4856 3979 

o-Xylene 928 ND 721 784 

Hydrogen Sulfide 11.2 ND 3.66 ND 

Carbonyl Sulfide 0.018 ND ND ND 

Methanethiol (Methy Marcaptan) 5.35 ND 0.682 ND 

Ethanethoil (Ethyl Mercaptan) ND ND ND ND 

Dimethyl Sulfide 5.1 0.607 4.23 5.18 

Carbon Disulfide 0.021 ND 0.019 0.036 
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May 19, 2011 June 15, 2011 

Description HW-26 HW-27 HW-26 HW-27 

Isopropyl Mercaptan ND ND ND ND 

n-Propyl Mercaptan ND ND ND ND 

Disulfide dimethyl 0.104 ND 0.344 0.906 

Oxygen 3.55 19.2 1.28 1.18 

Nitrogen 29.5 78.2 10.7 10.5 

Carbon Dioxide 41.2 1.15 59.8 60.2 

Methane  24.5 0.775 27.1 26.5 

Note: ND represents a Non Detection by the Analytical Laboratory. 

As can be seen from the results summarized in Table 5.1 and 5.2, the 
analytical data varies greatly between the two different well types and by 
each successive sampling event.  While the volatile organics and sulfur 
compounds seem to be within range of the historic data for the landfill; 
Oxygen, Nitrogen, Carbon Dioxide, and Methane values are much higher than 
the historic data, especially for HW-27, the TDA constructed well.  Analytical 
values obtained for HW-26, the aggregate trench, appear to be consistent 
overall with historic data.  Historic values, especially for Oxygen, for the wells 
WH-23, HW-24, and HW-25 are extremely high as compared to all other 
wells.  These values are not theoretical possible and therefore are considered 
erroneous.  Historic LFG data for the Badlands Landfill can be found in 
Appendix D.   

It should be noted that measurements taken in the field on HW-26 and HW
27 (especially HW-27) with the GEM unit, correlated more closely (e.g., 
Oxygen and Methane.) with the historic data than did the analytical results 
for the laboratory, especially for Methane. 

A complete summary of the analytical data along with the lab reports for 
each sampling event are presented in Appendix C. 

C045.117  KENNEC, INC 
07/29/2011 5-5 



   
 

 

 

 

 

 
 

  
    

 

  

 
 

   
 
 
  

 

   
 

 
  

 

 
 

6 CONCLUSION 

Four monthly sampling and monitoring events were performed at the 
Badlands Landfill (March through June 2011) in order to determine if TDA has 
an influence on the quality of gas being produced as compared to traditional 
aggregate. 

As seen in the results section, analytical and field observations for HW-26 
(aggregate trench), fit historic data for most of the landfill, except for HW
23, HW-24, and HW-25.  It is believed that the analytical values obtained on 
HW-23, HW-24, and HW-25 are not theoretically possible and therefor 
erroneous.  This is believed to be a result of site personnel not using the 
activated carbon filters at the time of sampling; therefor the VOCs in the gas 
sample threw off the instrument readings. 

As for HW-27 (TDA Trench), the analytical values obtained from the lab are 
not consistent with the site’s overall historic data.  While the volatile organics 
and sulfur compounds seem to be within range of the historic data for the 
Landfill; Oxygen, Nitrogen, Carbon Dioxide, and Methane values are much 
higher than expected or theoretical for the first three sampling events.  It 
was noted that HW-27 valve was difficult to move and therefore a competent 
connection to the sampling container was questionable.  Also, the flange 
installed at HW-27 was custom built by site personnel and had a questionable 
nominal diameter (assumed to be 2.5 inches), as no as-built of the well 
header were located at the time of producing this report. Another 
discrepancy for HW-27, is the geometry of the piping (i.e. diameters) is not 
consistent.  HW-27 has 6-inch diameter piping before the sampling port and 
then changes to 4-inch diameter on the backside, throttling the flow rate. 
The analytical results for the last sampling event for HW-27 were in range of 
the site’s historic data, with some of the analytical constituents having 
concentrations less than HW-26. 

Given the variability of the analytical data especially for HW-27, it is possible 
that the sampling canister was drawing in excess oxygen from the LFG 
system making the results not theoretically possible.  As mentioned, the last 
sampling event for HW-27 had analytical values that were in range with 
historic site values.  It is not known whether the system was corrected 
before the last sampling event.  Unfortunately, the disparity in the analytical 
data for HW-26 and HW-27 does not currently allow for a clear correlation to 
be made on how the material type (i.e., aggregate verses TDA) is affecting 
LFG quality. 
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However, given the limited about of sampling data, KENNEC is positive that 
continued monitoring will show that a trench constructed of TDA will perform 
the same as its aggregate counterpart or better. 

Therefore, it recommended that Phase II of the pilot study be continued for 
five more months in order to see if the analytical data falls within the site’s 
historic values and are theoretical possible.  As well, when the other TDA 
wells come on line (e.g. 3 more) it is recommended that they are added to 
the Phase II sampling program, in an effort to verify that TDA trenches 
perform as well or better than the traditional aggregate trenches. 
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CLEAN TRENCH BACKFILL 

8" HDPE, ~DR U, EXPANSION 
PIPE (4' LENGTH. EVERY 40') 

6'' HDPE, SDR 11, 
PERFORATED,40' SECTION 

24" 

GEOTEXTILE 

, ...._-+---EXISTING 
COVER SOIL 

TIRE DERIVED AGGREGATE (TDA) 
OR, GRAVEL . 

SECTION A-A' 

GEOTEXTILE 

~>+---CLEAN TRENCH 
~ BACKFILL 
N · 

~ -
N ~~~~~~~~~~~~~~~~~~~~~xr~-TIREDERIVED

AGGREGATE (TDA) 

4' 

8" HDPE, SDR 11, EXPANSION J 

OR GRAVEL .. . 

er-=+--- REFUSE 

6" HDPE, $DR 11, 
PERFORATED, 40' SECTION 

REFERENCE NOTES: .PIPE (4' LENGTH EVERY 40') 

A 
1. DETAILS WERE TAKEN FROM HARD COPY DRAW-INGS PROVIDED BY RIVERSIDE 
COUNTY· BADLANDS SANITARY LANDFILL 2007 PHASE 3- GAS COLLECTION 
SYSTEM, TYPICAL HORIZONTAL WELL DETAILS $HEET 3 OF 9, 2 APRIL 2007.

Q.\TE Of ISSlJE: 1/29/0S 

. REV. DA.lE· · .. . - 

, ~RAWN B'f JPl 

DESIGNED .BY' -

-ci£cKED BY Jl 

JPPROVED-_BY BMY 

PROJECT NUWBER: 
C:1?'4~-?~-ci701.003 

,.·KENNEC 
. THJS obcuMetfl- ;S THE ll'iTEUECiu~ PROPER,y OF I<ENHEC. ' 
. ' INC. EXCEPT TO THE EXTENT NOT PROTECTED BY COPYRJGHT 

LAW, Am' USE, CISTRIBUTJON, SAlE OR: MOOIFtCATlON MACE TO 
nYS DOCUMENT WITH OUT WRmEH AU'IKlRSZATION BY 

KENHEC, INC. Wlll. RENDER THIS DOCUMEHT VCXO. 

CALIFORNIA INTEGRATED WASTE MANAGEMENT BOARD 

BADLANDS LANDFILL  

HORIZONTAL GAS COLLECTION WELL SECTIONS  FI.GURE NO. 

KENNEC INC.  

11 15 HIGHLAND_ POIWTE -oR., sUrrr 2.5o, RosMu, CA sss?l5  
PR:OJECJ: Ct;)NTA.CT; MICHAEL YACYStfr'N 916.~99.9052. 
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AppendixB 
Phase I Information 
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Figure 3 



+ 
0J 

II . Ill I 

--P/L----.:_____P/l--~-

+ 

'\"--"----~/~"+ 

.!:!. r k/ I 

~ I 

..----~-------P/L 

LEGEND 

- - IJo:tershed u,..lts 

-- F'lnct F"lll Grode  

- liMI-ts of fill  

Exl~: t lng Topogrllphy  

-- DraJno..gt- Po.;th  

NOTES• 

D Finished terro.ces on 4 /. slope, 

2) Faces on 3o 1 <H• V> slope. 

3) 2 /. cross slope on benches for 

+ + ~
a 

i~ 
. ~ 

g 

+ rl 

~ 

I ///!/!'\. 

I /i/ /~j''"l /A + ~!s 

ro.1no.ge. 

H- e,e9e,o'oo (~tl 83) h' - i!'.,Z9l,.lbll .OJAD . B3) N- i':,UO;IltiO CNA'D e:J> H - 2,2U,o0o (H.It.ll U~H - !,!:,3,000 <~I 83) 

""" l'-200'N!l it:V~IIlli$ IY !.'PROVED D•Tc orstr.Nt> JY• rH -~"'""""'a_, _ Bo.dlo.nds So.nito.ry Lo.ndflll 
i{J[(1 WMifs: ::,rr;n llo'H\~~ ~;,!$~A;!:1W~~::;:I!fu~"'~"''•'"''~,i'J;'crt _ of Dlsposo.l S~te InforMo.tlon DI~CTrRY• /usr3/sltes/bo.cHo.nds 

DIRECTIRY• - /rdsl-\- I Gro.dlng Pl o.nDAm 6 S•p 91 •• ,,: ,:":'.,•• r 
MT[ II" fffJHliRN'HYI reb 95 ' liJ-M•;;J ·' . nu:. · bo.9507rdsl,c(gn 

f'EH/Q.[\[I · --UI-~-J ..oc ' D i!OC 400 600 800 1000 SH££T , Cf 

http:So.nito.ry
http:orstr.Nt
http:ro.1no.ge


' iI I· ' ' ' '· ~ 
- g t',I ~ f -

I I I I ~ ~ ClEAN TROICH e.-.Q(f~ I .. · I ' ~~ 
EXfST1NG 
COYfii. SOIL 

A 

L 

ov.N1'R.ff'/Ot 
U..l:llfrt..L 

&"HOPE,SOAJl, 
PfRFOMTE0,4Q'SECTTON 

Tll!.l! Dl!l\t\lm MNIWiATE {TDA} 

I "IIOI'f, SOl\ ll, O:,ANSION 
Pll'f {4'LfHGTH£vf:fl'l'40') 

~ 

NOTES: 
A. Wfli PIPEANO GAAVElCAOSS SKTiotol SW..LL llf PU.CEO  
l fi.OW THE COVEll. SOIL .-,N'O WITHIN TkMH.  
II. POFOAATION Stv.ll I E! I" WIOfX 1" LOHG AT t .S" O.C.  
U(l'f:R'IALSI 4 AOWS OF :ILOTS AT §G Of:G llm:kVAI..S;  
PI:RI't:NOICUlAR TD ntt PIP(J AHD C:DMPI.£JUY PfHOAATE  
THf TH ICXHf$5 Of THE PIPE.  

SECTION A 
TYPICAL LANDFILL GAS HORIZONTAL WELL CROSS SECTION 

l'lffilfX!H..tSI'fCIFlCATfONS 

1.• llfE GEOTEXTILe SHA.l.L If Of WOVEN NROLI-1>1JN0ifp, POlYfSTEJt.  
f ABR.IC, U.EVIR.IA 5r>UHI01JNO "JYPI!"TYPt! Ill~ OR. AJIPR.OVEO lQUAI..  

2,n\I!GfO'rlfXTl!L FiliUS Stu.LLIE UNifO~ 1N 'niiDCNe5S AND  
SUkrACf TUTURE,  

J. THEGEOTEXnlf SHAll. liE ~El!OF AM'( GtfMICALTUATHEh'TOR 
CO~TIHG THAT lt.EOUCl:S PEP.HfJ,IIUTY AN'O SHA.U. liE INEA.TTO  
Ctl~HJCAI.S COI4MOHLY FOU~P IH S01t.S,  

4. 'THEGEOTEXT1LESHA.U. ll E A HINIH~ OF 125 HILSTHIOC.It.HD  
COOFORH TO 'THE HIHIMOH PHYSICAJ..PilOI'E~TIE"S U5Tl0 IELOWl  

PHYSICAL ,AOPERTY TEST HErnOO A~SIJLTS 
f.J,IRIC WtiGHT , ASllol 0-1776. lO 07./C'f 
CAAI TUISIL£ STREHG'TH AS1l\ 0-\l&ll 305l&. 
GAAI ~LONGA.TIOH ASTH0-46U; SO Ul. 
MUWNIUI'UnSTRfHTH ASTMO· l716 5lOPST. 
TAA~ElOlO mENGT11 ASTH D·4~SJ IDO U, 

Sr:cr'iONA·A' 

SECTION . 
TYPICAL LANDFILLGAS HORIZONTALWELL AGGREGATE PIT 

AND GEOTEXTILE SPCIFICATIONS CROSS SECTION 

NOTES! 
A. wnL l'll'f AND GM.Ya. OIOSS SI!"CTTOH SKJJ..l,IIE 
11'\AClO e aoW THE COVU. SD!L.A.HO WITHIN nASH. I"' .. ' U 
8, f)j! I.DCATION Of'TliEAGGil.EGATe PITWIU.li.E 
STAJC"ED IN Tlil: F!HO llY THE COlimY PRIOft. ANO t'~ 
AflfR CONSTRUCHOft. 

A' 

_j !: 

oosnNG 
COVCR!tOil.. 

Tl ll. I!OU.IVEOAGGJILGATE(JnAJ 

B. 

REFBUNCI' NOT'S:  
1, OI!TAI4i WEP.E TAIC:e( fR OM HAM C:OI'Y OMWINGS Pll.OVIOED IIY  
II.NtkSlOI C:OUHTY •BADU.~OS 5.o.NITAI\Yu..t;OPIU.l001 fti.UE:J'~ 
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B11dlmcb Gaa Production 

. ktVol. CH4=M L0 k (e- ) 

IU~ ltM Ut1 1UI 1tll 20011 20111 21X12 zocn 2004 2005 2001 2001 lOCI 21X1t :HIO Nil :tOIJ 

(LFGRe'I'\C:FM)' I m! 110! 1&1( ·tn! 21.!1 ml 2e~l m l ·m! ml 5a4 i ~e2i ml e2tl ml 1.oeel 1,185( · I.XI~i 
IM'tlutlt -4)U~3 · 4,4«,4:t<l . 4,725,7U 6,1\6,311 • 5,51$,H3 5,U5,87! ,,U~,Ia8 f ,U 0,36-& IC,7te;l~2 13.018,8~§ \$,21~.505 11~,7:W IUSS,OU 2 1,1(7!,\!-11 · n~IO,=i9J ZI.,40J,UO 31,.2U,177 34,C11,547 
ll'l'l:lll•poww(ltWh) ' 3" 412 .CU 474 511 5SS 141 132 H I 1201 1413 IISOZ 171l 2001 Uf2 Z~ 281-4 "5$ 

ba?G~PRO Page2 



Blldltnds Gas PrO<Ncl!on 

Vol. CJ:l4,.M L0 l< (e·kt) · 
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Riversid~ County 
Wast_e Manag~m~nt Department 

Location selected: · 
(Badlands) 

Ye.culy :Landfilled Tons Summary 

Ye001/Rpt33 Run Date: 10/24/2007 16:50:49 Page: 1 . 

Daterange s.el~ted: 01/01/1966 - 10/24/2007 

pays IN Gounty Min Max Avg OUT of County Min Max Avg Total Landfilled Min Max Avg 

Badlands 
1989 76 32,448.69 87.87 674.65 426.._96 o:oo 0.00 0.00 0.00 32,448.69 87.87 674.65 426.96 

1990 307 . 127,824.96 . 38.3.2 870.81 416.37 0.00  - 0 .00 0.00 0.00 127,824.96 38 .32 870.81 41 6 .37 

1991 307 98,889.44 49.73 622.37 322..12 0.00 0.00 0.00 0.00 98,889.44 49.73 622.37 322.12 

1992 308 48,289.53 34.02 351.16 -156.78 0.00 0.00 0.00 0.00 48,289.53 34.02 351.1 6 156.78 

1993 307 71,084.25' 28.32 733.14. 231.54 0.00 0.00 0.0.0 0.00 71,084.25 28.32 733.14 231.54 

1994 308 94,655.54 39;43 487.1_2 '307..32 .0.00 0.00 0.00 0.00 94,655.54 39.43 487.12 307.32 

1995 307 97,513.29 19,48 -953 .91 317..63 0.00 0.00 0.00 0.00 97-,513.29 19.48 953.91 317.63 

1996 308 115,731 .91 38.91 887.42 375.75 0.00 0.00 0.00 0.00 115,731.91 38.91 887.42 375.75 

1997 308 211,162.8.7 16..79 1,672.32 685.59 0.00 0.00 0.00 0.00 211,162.87 16.79 1,672.32 685.59 

1ffi;)8 308 449,871.15 16.05 2;838.34 1,460.62 0.00 0 .00 0.00 0.00 449,871.15 16.05 2,838.34 1,460.62 

1999 308 403,105.95 375,46 3,252.45 1,308.79 0.00 0.00 0.00 0.00 403,105.95 375.46 3 ,252.45 1,308.79 

2000 307 503,387.14 66,13 2,525.24 1,639.'7,0 0.00 0.00 0.00 0.00 503,387.14 66 .13 2,525. 24 1,639.70 

2001 307 500,482.51 66.24 2 ,508.79 1,630.24 0.00 0..00 0.00 0.00 500,482.51 66.24 2,508.79 1,630.24 

2002 309 469,705.38 -6.86 2,191.79 1,520.08 0.00 0.00 0.00 0.00 469,705.38 -6.86 2,191.79 1,520.08 

2003 .309 455,54.9.43 -21 .58 2,236.71 1,474.27 3.62 0.00 2.20 0.01 455,553.05 -21.58 2,236.71 1,474.28 

2004' 311 545,930.02 0.00 2,988.2f 1 ,755.40 36.24 0.00 2.10 0.12 545,966.26 0.00 2,989.70 1,755.52 

2005· 309 876,849 .1 6 0.00 4,001.96 2,837.70 419.10 o..oo 24.49 1.3!> 877,268.26 0.00 4 ,004 .25 2,839.06 

2006 308 675 ,978 .40 -0.23 4,007.83 2,1.94.74 125.94 0.00 21.66 0.41 676,104.34 0.00 4 ,007 .97 2,195. 14 

2007 230 466,385.74 354.33 '2,954.01 2,027.76 62.46 0.00 17.94 0.27 466,448.20 354.38 2,956.59 2,028.04 

Total for Badlands . ' . .· ' ' 

' ..q,542 6,244,845;36 -21.58 4,007.83 1'126'.82 647.36 0.00 24 .49 0.12 . 6 ,245,492.72 . -21.58 4,007.97 1,126.94 

Dateran.ge·found: : . 10/02/1989 - 09/29/2007 

*"* NOTE: The INand.OUT-of-County.totals, for the date range selected, arE;~ NOT FINALIZED, and may change later. 
- The To.tai~Landfilled values are final. · · · 



Riverside County· . 
Waste .Management D~partment 

Location selecteq: 
(Badlands) 

YE?arly Landfilled Tons Summary 

Ye001/Rpt33 Run Date: 10/24/2007 16:50:49 Page: 2 

Daterange selected: · 01/01/1966 - 10/24/2097 

.. Days IN County . Min Max Avg OUT of County Min .Max Avg Total Landfilled Min Max Avg 

!Report Total: 5,542 6,244,845,36 . -21 .58 4,oo7.83 1,126.82 647.36 · 0.00 24 .49 0.12 6,245,492.72 -21 .58 4,007.97 1 '126.94 

Location fouod: ·. (Badlands) 

Daterange found: 1 0/02/1989 - 09/2.9/2007 

., . 

. . 
*** NOTE: The IN.and OUT-of-County totals, forth~ date range select~d, are NOT FINALIZED, and may change later. 

· The Total-Landfilled values are 1inal. 



MATERIAL SPECIFICATIONS FOR USE OF  
TIRE DERIVED AGGREGATE (TDA)  

IN CIVIL ENGINEERING APPLICATIONS  

Prepared by:  
Dana N. Humphrey, Ph.D., P.E.  

University of Maine  
Revised: July 13, 2001 

Revised to replace tire shred with IDA: January 25, 2005 

· TDA, General. The material. shall be made from scrap tires which shall be 
shredded into the sizes specified herein~ TQey shall be produced by a shearing process. 
·TDA produced by a harrimer ·mill will not be allowed. The TDA shail be free of all 
contaminants such as oil, grease, gasoline, diesel fuel, etc., that could leach into the 
groundwater or create a fire hazard. In no case shall the TDA contain the remains of tires 
that have been subjected to a fire because the heat of a fire may liberate liquid petroleum 
products· from the tire that could create a fire hazard when the sbreds are p~aced in a fill. 
Th~ TDA sha.U be free from fragments of wood, wood chips, and other fibrous organic · 
matter. The TDA shall have less than 1% (by weight) of metal fragments that are nqt at 
least partially· encased in rubber. Metal fragments that" are partially encased· in rubber 
shall prptrude no more than 25 min (1 in.) f~om the cut edge of the TDA on 75% of "the 
pieces (by weigP.t) and no more than 50 mm (2 in.) on 90% of the pieces (l:>y weight). Th~ 
gradation shall be measured in accordance with AASliTO T-27, "Standard Method for 
Sieve Analysis of Fine and Coarse Aggregate", except that the rriininium sample si~e 
shall be 12 kilograms (30 pounds). · 

TDA, Type A. Type A TDA shall have a maximum dirp.ension, meaSured in any 
direction; of 203 mm (8 in.). In addition, Type A TDA shall have 100% passing the 104. 
mm (4 i.n.) square mesh sieve, a minimum of 95% passing (by weight) the 75 mm (3 in.) 
squar~ 'i:nesP. . sieve, a: ininimum of 50% passing (by weight) the 38 n:im (1.5 in,) square 
IlJ.esh 'sieve, and a maximum of 5% passing (by weight) the No. 4 sieve. 

. . 
TDA; Type R A minimum of 90 percent (by weight) shall ha:Ve amaximum 

di.r:ilension, .measured in any direction, of 300 rD.m (12 in.) and 100 percent shall have a 
maximum dimeJ;tsion; measured in any direction; of 450 mm (18 in.). At least one side 
_wall shall be severed from the tread of each tire. A minimum of 75% (by weight) shall 
PC:tSsthe 203 i.iim: (8 in.) square mesh siev~, a maximum of 50% (by weight) shall p(lSS the 
76 mm (3-:in.) square mesh sieve, a maximum of 25% (by weight).shall pass the 38 I)J.ln 
(1.5-in.) square mesh sieve, and a maximum of 1% (by weight) shall pass the No.4 sieve 
(4.75 mm; 0.187 in.). · 



Material Delivery Log 

Client: CIWMB 
Site: Badlands Landfill-Riverside County 
Project: TDA vs. Gravel in a LFG Trench 
Date: October 31, 2007 

TDA Delivery Log from Lakin Tire West, Inc. · 
Trailer Materia_! Weight 

Number· (Weighed tons) Notes# Date 
2 Pass ·  

2  
L-28 25.101 8/9/2007 

25.18 .L-28 2 Pass  
3  

8/10/2007 
L-26 24.88 2 Pass  

4  
8/10/2007 

L-28 25.02 2 Pass  
5  

8/14/2007 
L-248/14/2007 24.79 2 Pass  

6  8/15/2007 .. . 25.30 L-24 50/50 Mix-2 Pass and 2 Inch 
] . L-4 . 22".11 50/50 Mix-2 Pass and 2 Inch 
8 

8/16/2007 
25.00 50/50 Mix-2 P43sS and 2 Inch.. 8/20/2007 . *  

Total Material Delivered  . 124.97 2 Pass TDA  
Total Material Delivered  72.41 50/50 Mix-2 Pass and 2 Inch TDA 
Total Material Delivered 1Q7.38 All TDA 

.. 
*Scale h.ouse lost the del1very t1cket but th1s matenal was tile last TDA delivered 

Gravel Delivery from CDG Materials Inc~. ' 

# Date 
Ticket 

Number 
. Material Weight 

(tons, T&T) Notes 
1 8/16/2007 .· 118278 ·2s.oo · 2 inch t:ock .• 

2 ,· 8/16/2007 118668 25.00· 3 inch. rock. 
3 8/17/2007 " . 118281 · 25:oo 2inch rock 
4 " 8/17/2007 118985 25.00 ' 2 inch rock , 
5 8/21/2007 . 118292 25.00 . 2-3 inch rock·. 
6 ' 8/21/2007 115141 25.00 2-3 inch rock 
7 8/21/2007 119072 . 25.00 2-3 inch rock 
8 8/22/2007 115143 

.. 
25.00 1.5 inch rock 

9 8/23/2007 Lost Ticket 25.00 . 1.5 inch rock 
10 8/23/2007 115146 25.00. 1.5 inch rock 
11 ' 8/23/2007 115145 25.00 " 1.5 inch rock . 
12 8/27/2007 119178 . 25.00 .· 1.5 inch rock 

Total Material Delivered 300.00 All Gravel:. 

Material Delivery Log . 1 . 



CLEAN TRENCH BACKFILL 
GEOTEXTILE 

8" HDPE, SDR 11, EXPANSION 
PIPE ( 4' LENGTH EVERY 40') 

6" HDPE, SDR 11, 
PERFORATED, 40' SECTION 

24" 

, ...,_-T--- EXISTING 
COVER SOIL 

TIRE DERIVED AGGREGATE (TDA) 
OR GRAVEL 

SECTION A-A' 

,...._-"-d- - CLEAN TRENCH 
~ 
,N 

BACKFI~L 

' ·• 

~ 
.c~ . ~~~~~~~~~~~~~y~~~~~~'fY':)<f--TIRE DERIVED

AGGREGATE (TDA) 

4' 

8" HDPE; SDR 11, EXPANSION A J 

OR GRAVEL 

~-+---REFUSE 

6" HOPE, SDR 11, 
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Summary of Daily Construction Activities 

Wednesday, August 15, 2007 

Jul ian Ibarra was the CIWMB onsite representative from KENNEC 
Met with Riverside County engineer, Noah Rau at site; Mr. Rau provided a tour of t he 
site and it's facilities and 
It was estimated by the County that 235 tons of TDA would be needed for 2,400 LF 
of HW trenching. 

It was estimated by the County that 300 tons of gravel would be needed for 1,750 LF 
of HW -trenching 

. . 
Lakin Tire West, Inc. (Lakin) began delivery of TDA (6 loads) in early August and by 
August 15th 125 tons of 2 pass TDA material and 25 tons of a SO/SO 2-pass and 2
inch. mix had been delivered. 
CDG Materials Inc. (CDG) was scheduled to begin delivery of 2-inch gravel today; 
however CDG was unable to provide any material until Thursday. 

Stockpiled TDA (Location A) was observed and appeared to be larger than the  
specification for Type A TDA. In telephone discussions with CIWMB (Stacey  
Patenaude) I was informed that Lakin was aware of the material not meeting  
specificatior and that the TDA backfiU at Badiands Landfil.l ·would not be Type A. The  
TDA backfil.l material was. to be either entirely 2-pass material or a S0/50 mix of 2
pass and 2-inch material. .  
KENNEC wiU obtain samples of the delivered TDA material on Thursday.  

Construct! on of the 3 horizontal LFG trenches (#23, #24 and #25) began at toe of  
slope adjacent to the Alternative Haul Route, at tie-in locations for each of the pipes.  
The met,hod of construction was the same for a·n installations, only the drainage  
backfill material <:hanged. . ·  
Method:  

1.  Excavator.dug the trench; 
2.  Loader pla<;:ed a 6 to 9 inch layer of drainage material (TDA or Gravel); 
3.  Laborer placed pipe; · 
4;  Lqader placed the remaining, 9 to 12 inches drainage materia.! over the 

pipe; 
5.  La.oorer placed geotextile and 
6.  Loader placed the remaining soil backfil.l material. 
7.  Each trench had a lO'xlO' pit instal.led along the horizontal well; the corners 

of the pit were surveyed.· · 

Tt)e immedi~te goal for the day was to complete as much of the installation so that  
the Alternative Haul Route could be utilized for daily operations and Active Landfill  
Area could be moved to the Temporary Landfill Area.  

Sy the end of the day;  
HW-:~..4 had approximately 200-feet trenched with 150-feet fil.led with 2-pass TDA  
material. . . .  
HW:-25, which was orlginal.ly designated as a gravel trench, became a TDA trench  
due to the lack 6f gravel onsite; Approximately 30Q-feet of W~'\f-25. was filfed ·with 2
pass TDA'material and completed up to the toe of slope riear th~ Active Landfil.l Area.  

• I 

. :· 

http:orlginal.ly


Further installation would continue once daily operations were moved to the  
Temporary Landfill Area.  

Thursday, August 16, 2007 
Julian Ibarra was the CIWMB onsite representative from KENNEC  
Senior Engineering Technician Art Fuentes was the Riverside County onsite  
representative.  

KENNEC obtained samples of the 2-pass and 2-inch TOA material in 15-gallon  
containers. These will be delivered to AIIWest's Corona, CA laboratory for analysis.  

~akin delivered one truck with a 50/50 mix of 2-inch and 2-pass material. The  
material was unloaded in a manner that created two distinct stockpiles of different  
materials. ·  

In a telephone conversation with COG, they were only able to supply two ~rucks with  
25 tons each of gravel. The trucks arrived onsite at 12:15pm.  
As a result of the limited gravel delivery the Contractor will be constructing HW-23  
with the intention of using as much gravel as needed to completely fill the t rench and  
have the Alternative Haul Route open for daily operations.  

By the end of the day;  
1-iW-23 was trenched to the edge of the Primary Haul Route, with construction  
co'mplete under the Alternative Haul Route; The initial gravel bedding was pla'ced as  
we!l as pipe but further installation was 6n ·hold untii more gravel material was  
avail~ble onsite.  
HW-24 was completed to the· toe of slope/edge of the Primary Haul Route.  
HW-25 was completed to the toe of slop'e/edge of the Primary Haul Route.  
The Alternative Haul Route was available ·for daily operations.  

Friday, August 17, 2007 
Samples of 2-Pass and 2-Inch TDA were delivered to AIIWest laboratory in Corona,  
CA• .  

'Art Fuentes was the Riverside County onsite representative, 
Julian Ibarra was the CIWMB on'site representative from kENNEC. 

COG was able to deliver two mo're trucks with 2.5 tons of gravel each to the site. As  
of 8/17/07 100 tons of gravel had been delivered.  

Daily landfill operations had been moved to the Temporary Landfill Area and the  
Contractor began continued construction of HW-25 and HW-24.  

Upon observation of the TDA stockpiled (Location B) the 2-pass material appeared to  
be larger than what was previously (Location A), including pieces as large as a  
quarter tire.  

By the end of the day;  
HW~25 was completely installed and surveyed by Riverside County·.  
HW.:24 had. approximatt~ly 150 feet of additional lnstailation completed from the toe  
of slope. · ·  



Monday, August 20, 2007 
Noah Rau was the Riverside County onsite representative.  
Julian Ibarra was the CIWMB onsite representative from KENNEC.  

Contractor continued construction of HW-24 and began construction of HW-23 . 

. Lakin had one truck deliver a load of the 50/50 TDA mix materiaL The t ruck had the 
bottom half loaded with the large 2-pass material and the top half with the smaller 
2-inch material; the resulting stockpile ended up as a pile of 2-pass material covered 
with the smaller 2-inch material. 

In discussions with the CIWMB, it was decJded that HW's-24 arid 2S would tJSe the 2
Pass TDA Material and HW-27 would use the SO/SO TDA mix material. 

In a telephone conversation with CDG, two trucks were supposed deljver gravel with 
the remaining quantities to be delivered by 8/23/07; the two trucks did not show up. 

KENNEC collected 3 more samples of m13terial to be delivered to AIIWest . The  
sar:nples included a 50/50 2-Pass and 2-inch TDA mix, a 2-Pass TDA only and a  
gravel sample. ·  

By th~ end of the day;  
HW-24 was completed and surveyed by Riverside County  
HW-23 was completed to just past the Primary Haul Route  

Tuesday, August 21, 2007 
Noah Rau was the Riverside County on site r~presentative. 

Julian .Ibarra and Erik Korsmo Were the CIWMB onsite representatives frqm KENNEC.  

Contractor continued construction of HW-23 and began construction of HW-27 (TDA).  

CDG d.elivered three trucks of graver (75 tons) to the site in the morr ing and said  
.that they .would deliver three more trucks on Wednesday (8/222/07) 'morning.  

HW-27 was constructed using ~he 50/50·TDA Material mix. The method of  
placement was to use the smaller 2-inch material on the bottom and fill the trench  
with the larger 2-pass materiaL A more accurate ratio representation would be  
2S/75 2-inch TDA to 2-pass TDA materiaL  

By the end of the day;  
HW- 23 was completed.  
HW-27 was approximately 75% completed.  

Wednesday, August 22, 2007 
Noat:J Rau was the Riverside County onsite representative.  
julian Ibarra was the CIWMB onsite representative from KENNEC.  

Daily oper~tions resumed at the. Active Landfill Area via the Primary Haul Ro\-]te:· 



Contractor continued the excavation and construction of HW-27 and began  
excavation of HW-26 (gravel).  

CDG delivered two trucks (50 tons) of gravel to the s)te today. 

There still appears to be a lot of TDA remaining and when they're finished with HW
27 it appears as though 40 tons of TDA will be remaining. This is 40 tons of the 
large 2-pass material and the delivery (25 tons) from Lakin on 8/20/07 was an 
additional order for the SO/SO mix material. 

On this day the Contractor crew supervisor was not consistently present during the 
day and left the site prior to his crew completing work for the day. Without direct 
supervision the crew became less efficient and had poorer performance. Mr. Rau 
(County) had to frequently watch over and co~rect their actions; such as using dirty 
TDA material from the close in proximity stockpiles (Location C) rather than driving 
to the further ·stockpiles (Location B). The crew was also about to leave exposed 
refuse at the close of business. Mr. Rau's ensured that these actions were corrected·. 

By th~ end of the day;  
HW-27 was completed.  
HW-26 had approximately 200 feet completed.  

· Thursday, August 23, 2007 
Noah Rau was the Riverside County O£!Site representative. 
Julian Ibarra was the CIWMB onsite rep·resentative from KENNEC. 
JP Javier was another CIWMB onsite representative from KENNEC. 

Contractor continued the excavation arid construction of HW-26, By 10 :bOam the 
onsite gravel supply was depleted. In a conversation with COG, two trucks were t o 
be d~livered today and by !1:20am the first truck arrived with 25 tons of graveL . 
However, the driver was unaware of a second tru~k. KENNEC attempted to contact 
CDG and after multiple attempts it was verifi~d that a second truck wou ld be 
delivered. The second truck arrived on~ite at 1:OOpm with the second 2S tc;>ns of 

· g·ravel, The completion of HW-26 was held up because of the lack.of gravel material · 
onsite. 
Once again the grqvel supply was depleted prior to completing the last 40-feet of ·· 
trench. The County knew of a· small stockpile of similar gravel onsite and gave the 
Contractor the approval .to use that material. The material was slightly larger 
(approximately 3-4 inch gravel) and dirtier but CDG would not be able to supply any 
more gravel until the following Monday (8/27/07). 
CDG agreed to supply one truck (25 tons) of gravel to the site on Monday to replace 
the County's stockpile. 

The Contractor installed a 90-degree elbow to the eastern end of both HW.,.26 and  
HW-27's pipe.  

By the end of the day; 
HW-26 was completed 
Th~ project was completed but there were sofTie discussions about using TDA in the 
construction of vertical wells onsite. KENNEC provided the spec)fications arid details 
for what was required in a vertical well with TDA and Mr. Rau was to discuss this 
alternative with County Supervisor, Mark Hunt. 
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Badlands Landfill 
Landfill Gas Study- Well 26 Aggregate 



Badlands Landfill 
landfill Gas Study- Well 26 Aggregate 



Badlands Landfill 
landfill Gas Study- Well 27 TDA 

1-Mar-11 15-Jun-11 



Badlands Landfill 
Landfill Gas Study- Well 27 TDA 

1-Mar-11 13-Apr-11 19-May-11 15-Jun-11-t · · ~ '"ifjf' •· .".;·.. g~- ....- •l!· . . .. - = .  .. . ~ r~-;. . . . . . ·,[
~ Oe~cri_p~ic;n .. . -."-~- .... _:;_~a: ,-~- ~-:6."' ~sa~ ·~ ~~-·sampt~ · ,~(. san;Rie~~---.-}'"'·, . , ·-~~ "·::. .. u~~'"·"" .~ . . '"'' . ~:.,., ."'·' r,J~ • . .;....;,· 

Trichloroethane (TCE) 308 385 ND 606 

Trichlorofluoromethane (F-11) 240 563 32 65.8 

1,1,2-Trichlorotrifluoroethane (F-113) ND 25.8 ND ND 

1,2,4-Trimethylbenzene 70.8 41.5 ND 99.5 

1,3,5-Trimethylbenzene 40 30.3 ND 61.7 

Vinyl Acetate NO ND ND ND 

Vinyl Chloride 23 102 ND 92.4 

m & p-Xylene 2030 2498 ND 3979 

o-Xylene 418 420 ND 784 

Hydrogen Sulfide ND ND ND ND 

Carbonyl Sulfide ND ND ND ND 

Methanethiol (Methy Marcaptan) 10.5 26.8 ND NO 

Ethanethoil (Ethyl Mercaptan) ND ND ND NO 

Dimethyl Sulfide 4.23 7.87 0 .607 5.18 

Carbon Disulfide 0.018 0.047 ND 0.036 

Isopropyl Mercaptan NO ND ND NO 

n-Propyl Mercaptan NO ND ND NO 

Disulfide dimethyl 0.312 0.742 ND 0.906 

Oxygen 15.1 5.08 19.2 1.18 

Nitrogen 65.6 . 18.9 78.2 10.5 

Carbon Dioxide 1.1.9 47.5 1.15 60.2 

Methane 6.79 27.9 0.775 26.5 
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Environmental Consultants  3900 Kilroy Airport Way 562 426-9544 
Suite 100  FAX 562 492-6210 
l ong Beach, CA 90806-6816 www.scsfieldservices.com 

SCS FIELD SERVICES 

TRANSMITTAL LETTER 

TO:  Kennec, Inc. DATE: 3/17/11 
751 Fourth Street 

Santa Rosa, CA 95404 

ATTENITON: Joaquin Wright 

PROJECT: Badlands LF LFG Sampling 

WE TRANSMIT BY: 

0 COURIER 0 MAIL 0 UPS FEDERAL EXPRESS 0 FAX 

THE FOLLOWING: 

FOR YOUR: 

0 APPROVAL INFORMATION 0" USE 

0 FILE 0 .REVIEW · 0 PER YOUR 

REQUEST 

REMARKS:  

Offices Na tionwide 
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AccuLabs, Inc.  
/>Jr Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project ID: Kennec-Badlands Landfill 

Sample Site: Badlands Landfill, 

Moreno Valley, CA 

Client Name: SCS Field Services 

Sample ID: H26 

Date Sampled: 03/01/11 

Date Received: 03/02/11 

Sample Matrix: Air 

Acculabs ID: 11·03-0001·02 

Date Reported: 03/04111 

Reporting Units: ppbV 

Volatile Organic Com(;!ounds b~ EPA T0-15 Method 
EPA Date Date 

Analyte Method Batch MDL RL Result DF Prepared Analyzed 

Acetone T0-15 11030001 0.63 200 9975 100 03/02/11 03/02111 

Benzene T0-15 11030001 0.17 50 10020 100 03/02/11 03/02111 

Benzyl Chloride T0-15 11030001 0.50 1 ND 03/02111 03102111 

Bromodichloromethane T0-15 11030001 0.20 0.5 ND 03/02111 03/02111 

Bromoform T0-15 11030001 0.20 0.5 ND 03/02111 03/02111 

Bromomethane T0-15 11030001 0.21 0.5 ND 1 03/02111 03/02111 

2-Butanone (MEK) T0-15 11030001 0.56 200 17800 100 03/02/11 03/02111 

Carbon Disulfide T0-15 11030001 0.20 0.5 ND 03/02111 03/02111 

Carbon Tetrachloride T0-15 11030001 0.19 0.5 ND 03/02111 03102111 

Chlorobenzene T0-15 11030001 0.21 0.5 ND 1 03/02/11 03/02/11 

Chloroelhane T0-15 11030001 0.30 5 462 10 03/02/11 03/02/11 

Chlorofomn T0-15 11030001 0.23 0.5 ND 03/02/11 03/02/11 

Chloromethane T0-15 11030001 0.18 5 192 10 03/02/11 03/02/11 

1 ,2-Dibromoelhane (EDB) T0-15 11030001 0.18 0.5 ND 1 03/02111 03/02111 

Dibromochloromelhane T0-15 11030001 0.20 0.5 ND 03102/11 03/02/11 

1 ,2-Dichlorobenzene T0-15 11030001 0.18 0.5 ND 03/02111 03/02/11 

1 ,3-Dichlorobenzene T0-15 11030001 0.18 0.5 ND 03102/11 03/02/11 

1 ,4-Dichlorobenzene T0-15 11030001 0.20 0.5 22.5 03/02111 03/02111 

Dichlorodifluoromethane (F-12) T0-15 11030001 0.18 100 5530 100 03/02/11 03/02111 

1,1-Dichloroethane T0-15 11030001 0.21 5 1240 10 03102/11 03/02/11 

1 ,2-Dichloroethane T0-15 11030001 0.19 5 1480 10 03102111 03/02/11 

1, 1-Dichloroethene T0-15 11030001 0.23 0.5 ND 1 03102111 03/02/11 

cis-1 ,2-Dichloroethene T0-15 11030001 0.19 5 531 10 03/02111 03/02111 

trans-1 ,2-Dichloroelhene T0-15 11030001 0.20 5 276 10 03/02/11 03/02/11 

1 ,2-Dichloropropane T0-15 11030001 0.17 5 435 10 03/02/11 03/02111 

cis-1 ,3-Dichloropropene T0-15 11030001 0.21 0.5 ND 03/02/11 03/02111 

trans-1,3-Dichloropropene T0-15 11030001 0.14 0.5 ND 03/02/11 03/02111 

1 ,2-Dichlorotetrafluoroethane(F-114) T0-15 11030001 0.19 10 263 10 03/02/11 03/02111 

Ethyl benzene T0-15 11030001 0.17 50 4430 100 03/02/11 03/02/11 

4-Ethyltoluene T0-15 11030001 0.21 5 159 10 03102/11 03/02111 

Hexachloro-1,3-butadiene T0-15 11030001 0.26 0.5 ND 1 03/02/11 03102/11 

Key: MDL= Method Detection UmH RL= Reporting Umit J= Trace Cone. between MDL and RL M.B.= Method Blank T.B.= Trip Blank F.B.= Field Blank E.B.= Equipment Blank 



AccuLabs, Inc.  
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project 10: Kennec-Badlands Landfill 

Sample Site: Badlands Landfill, 

Moreno Valley, CA 

Client 10: SCS Field Services 

Sample ID: H26 

Date Sampled: 03/01/11 

Date Received: 03/02/11 

Sample Matrix: Air 

AccuLabs ID: 11-03-0001-02 

Date Reported: 03/04/11 

Reporting Units: ppbV 

Volatile Organic Comgounds b~ EPA T0-15 Method 
EPA Date Date 

Analyte Method Batch MDL RL Result DF Prepared Analyzed 

Methylene Chloride T0-15 11030001 0.23 200 8020 100 03/02/11 03/02111 

4-Methyi-2-Pentanone (MIBK) T0-15 11030001 0.57 20 263 10 03/02/11 03/02/11 

2-Hexanone (MBK) T0-15 11030001 0.53 2 ND 1 03/02/11 03/02/11 

Styrene T0-15 11030001 0.16 50 3010 100 03/02/11 03/02/11 

1,1,2,2-Tetrachloroethane T0-15 11030001 0.18 0.5 ND 03/02/11 03/02/11 

Tetrachloroethene (PCE) · T0-15 11030001 0.21 50 1950 100 03/02/11 03/02/11 

Toluene T0-15 11030001 0.22 50 27420 100 03/02/11 03/02/11 

1,2,4-Trichlorobenzene T0-15 11030001 0.26 0.5 ND 03/02/11 03/02/11 

1,1 ,1 -Trichloroethane T0-15 11030001 0.21 0.5 ND 03/02/11 03/02/11 

1,1,2-Trichloroethane T0-15 11030001 0.23 0.5 ND 03/02/11 03/02/11 

Trichloroethene (TCE) T0-15 11030001 0.19 5 639 10 03/02/11 03/02/11 

Trichlorofluoromethane(F-11) T0-15 11030001 0.17 10 593 10 03/02/11 03/02/11 

1,1,2-Trichlorotrifluoroethane(F-113) T0-15 11030001 0.19 ND 03/02/11 03/02/11 

1,2,4-Trimethylbenzene T0-15 11030001 0.17 5 196 10 03/02/11 03/02/11 

1,3,5-Trimethylbenzene T0-15 11030001 0.18 5 145 10 03/02/11 03/02/11 

Vinyl Acetate T0-15 11030001 0.20 1 ND 1 03/02/11 03/02/11 

Vinyl Chloride T0-15 11030001 0.17 2 149 10 03/02/11 03/02/11 

m & p-Xylene T0-15 11030001 0.33 100 6110 100 03/02/11 03/02/11 

o-Xylene T0-15 11030001 0.19 5 716 10 03/02/11 03/02/11 

Key: MDL= Method Detection Umit RL = Reporting Limit J =Traee Cone. Bel MDL and RL M.B. = Method Blank T.B. ::z Trip Blank F.B. :z Field Blank E.B. =Equipment Blank 

S)lstem Moni!Qring Qom12oung Surrogate % RecoveQ£ QC Limit% 

4-Bromofluorobenzene 122.2 70-130 

AccuLabs, Inc. 

t~l~i 
Ellis Hsue 

Laboratory Director 



AccuLabs, Inc. 
AX Toxic • contaminated Soil • Water and Wnti'WIIIer • lndustri1land Hazardous Waste • Chemical Consuttation 

Project Info Sample Info Report Info 
Project 10 : Kennec-Badlands LandfiK Sample I D: H26 AccuLabs JD: 11-03-0001-02 

Sample Site: Badlands Landfi ll, Date Sampled: 03/01/11 Date Reported: 03/04/11 

Moreno Vaney, CA Date Received: 03/02111 Reporting Units: ppMv 
Cient Name: SCS Field Services Sample Matrix: Air 

Total Sulfur and Sulfur Soecification by Modified AQMD 307.91 I ASTM D 5504-01 

ASTM Sample Date Date TRS Sulfur 

Anatyte Method Batch MDL RL Resu~ OF Prepared Analyzed Factor asH2S 

Hydrogen sulfide D 5504-01 11030001 0.010 5.0 7.26 100 03/02111 03/02111 1.00 7.26 

Carbonyl sulfode D 5504-01 11030001 0.005 0.010 NO 1 03/02111 03/02111 0.567 0 

Melhenethlol (Methyl Mercaptan) D5504-01 11030001 0.005 1.0 8.39 100 03/0211 1 03/0211 1 0.706 5.94 

Elhanelhlol (Ethyl Mercaptan) D5504-01 11030001 0.005 0.010 NO 03/02111 03/02111 0.548 0 

Dimethyl Sulfode D 5504-01 11030001 0.005 1.0 18.6 100 03/02111 03/02111 0.548 10.2 

Cart>on Disulfide 0 5504-01 11030001 0.005 0.010 0.048 03/02111 03/02111 0.447 0.021 

Isopropyl Mercaptan D5504-01 11030001 0.005 0.010 NO 03/02111 03/02111 0.447 0 

n-Propyt Mercaptan D 5504-01 11030001 0.005 0.010 NO 03/02111 03/0211 1 0.447 0 

Disulfide dimethyl D5504-01 11030001 0.005 0.10 0.661 10 03/02111 03/02111 0.362 0.239 

Total Reduced Sulfur (TRS) as Hydtogen Sulfide in ppMv: 23.7 

K-v: MOL • Melr'lodllttection UfM RL• ReportW'Ig Lmit J=Trac:eConc. between MOL and RL M.B.• MelhodBiank T.B.•TrtpBIInk F.B.= Field Blank E.B.= Equipment Blank 

System Monltodng Cq!T!D9und Surrogate % Recoverv ~ 
4-Bromolluorobenzene 120.3 70-130 

AccuLabs, Inc. 

t~l~"( 
Ellis Hsue 

Laboratory Director 



AccuLabs, Inc.  
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Sample Info 
Project ID: Kennec-Badlands Landfill Sample ID: H26 AccuLabs ID: 11030001-02 

Sample Site: Badlands Landfill, Date Sampled: 03/01/11 Date Reported: 03/04/11 

Moreno Valley, CA Date Received: 03/02/11 Reporting Units: % & ppmV 

Client Name: SCS Field Services Sample Matrix: Air 

Nitrogen. Oxygen. Carbon Dioxide and Methane by ASTM D-1946 

Sample Date Date 

Analyte Units Batch MDL RL Result DF Method Prepared Analyzed Qualifiers 

Oxygen % 11030001 0.1 0.1 0.46 ASTM D-1946 03/02/11 03/02/11 

Nitrogen % 11030001 0.1 0.1 5.58 ASTM 0:1946 03/02/11 03/02/11 

Carbon Dioxide % 11030001 0.01 0.01 52.9 ASTM D-1946 03/02/11 03/02/11 

Methane % 11030001 0.001 0.001 40.3 ASTM D-1946 03/02/11 03/02/11 

Methane ppmV 11030001 0.3 1.0 403280 EPA T0-3 03/02/11 03/02/11 

Key: lotDL • Method Detection Uml R~ • Ropcxmg lirOI J • Traeo Cone. bolwe«>IIDI. ond RL MB. z Method Blonk T.B. • Trip Blank F.B. =Field Blink E.B. • Equipment Blank 

AccuLabs, Inc. 

"ttet-+"( 
Ellis Hsue 

Laboratory Director 



(4) AccuLabs, Inc. 
1>Jr Toxic • Contaminated Soil • W.tw ond Wostowator • Jndustrtoland Hazardous Waste • Chemical Consultation 

Proiect Info Sample Info Reoort Info 
Project 10: Kennec-Badlands LandfiU Sample 10: H26 Duplicate AccuLabs 10: 11-030001-02-Dup. 

Sample Site: Badlands Landfitt, Date Sampled: 03/01111 Date Reported: 03104111 

Moreno Valley, CA Date Received: 03102111 Reporting Units: ppMv 

Client Name: SCS Field Services Sample Matrix: Air 

Total Sulfur and Sulfur SQecifi!<!!liQn ~ MQ!:!ifi!ld ~QMQ 307.91 I ASTM D 5504-01 
•oupncalo Analysis ~ E!i!!wl! 

ASTM ~ Primary TRS TRS TRS .BE!2 
Analyte Method Batch MDL RL Result OF Result Factor as HaS as H2S (0-20)% 

Hydrogen sulfide D 5504-01 11030001 0.01 5.0 6.46 100 7.26 1.00 6.46 7.26 12 

Carbonyl sulfide D 5504-01 11030001 0.005 0.01 NO NO 0.567 0 0 

Methanethiol (Methyl Mercaptan) D 5504-01 11030001 0.005 1.0 7.84 100 8.39 0.708 5.55 5.94 8.8 

Ethanethiol (Ethyl Mercaptan) 0 5504-01 11030001 0.005 0.01 NO 1 NO 0.548 0 0 

Dimethyl surldle (Methyl Sulfide) 0 5504-01 11030001 0.005 1.0 17.2 100 18.6 0.548 9.43 10.2 7.8 

Carbon Disulftdle 05504-01 11030001 0.005 0.01 0.043 1 0.048 0.447 0.019 0.021 11 

Isopropyl Mercaptan D 5504-01 11030001 0.005 0.01 NO NO 0.447 0 0 

n-Propyt Mercaptan 05504-01 11030001 0.005 0.01 NO NO 0.447 0 0 

Disulfide dimethyl D 5504-01 11030001 0.005 0.10 0.607 10 0.661 0.362 0.220 0.239 8.5 

Total Reduced Sulfur (TRS) as Hydrogen Sulfide in ppMv: 21.7 23.7 8.7 

Key: MOL • Method Oetldon l.lml RL• Reporting Umit J• Trace Cone. betwHn MOL and RL M.B.• Method B*lnk T.B.• Tffp Blank F.B.• Field Blank E. a"" Equipment Blank 

System Monitodna Comoound SLUQ(]ate % Recovery OC Lim~ 0.i 

4-Bromofluorobenzene 124.6 1120.3 70-130 

Duplicate I Primary 

AccuLsbs, Inc. 

t~l~; 
Ellis Hsue 

Laboratory Director 



AccuLabs, Inc.  
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical ConsuHation 

Project Info Sample Info Report Info 
Project 10: Kennec-Badlands Landfill Sample 10: H26 Duplicate AccuLabs 10: 11030001-02-Dup 

Sample Site: Badlands Landfill, Date Sampled: 03101111 Date Reported: 03104111 

Moreno Valley, CA Date Received: 03/02111 Reporting Units: % & ppmV 

Client Name: SCS Field Services Sample Matrix: Air 

* Duplicate Analysis  

Nitrogen, Oxygen, Carbon Dioxide and Methane by ASTM D-1946  

Duplicate ~ OatePre'd RPD 

Analyte Units Batch MDL RL Result DF Method Result & Tested (0-20)% 

Oxygen % 11030001 0.1 0.1 0.45 ASTM D-1946 0.46 03/02111 2.0 

Nitrogen % 11030001 0.1 0.1 5.20 ASTMD-1946 5.58 03102111 7.1 

Carbon Dioxide % 11030001 0.01 0.01 53.7 ASTM D-1946 52.9 03102111 1.5 

Methane % 11030001 0.001 0.001 39.6 ASTM D-1946 40.3 03102/11 1.8 

Methane ppmV 11030001 0.3 1.0 392720 EPAT0-3 403280 03102111 

Kay. MOL • Method Oetec:tlon UmH RL c Reporting Um~ J =Trace Cone. between MOL and RL M.B. • Method Blank T.B. =Trip Blank F.B. = Field BIM1k E.B. • Eq<lipment Blank 

AccuLabs, Inc. 

t=~ 1.-f.;-t 

Ellis Hsue 

Laboratory Director 

2.7 



AccuLabs, Inc.  
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 

Project 10: Kennec-Badlands Landfill 

Sample Site: Badlands Landfill, 

Moreno Valley, CA 

Client Name: SCS Field Services 

Sample ID: H27 

Date Sampled: 03/01/11 

Date Received: 03/02/11 

Sample Matrix: Air 

AccuLabs 10: 11-03-0001-01 

Date Reported: 03/04/11 

Reporting Units: ppbV 

Volatile Organic Comgounds b~ EPA T0-15 Method 
EPA Date Date 

Analyte Method Batch MDL RL Result DF Prepared Analyzed 

Acetone T0-15 11030001 0.63 200 4070 100 03/02/11 03/02/11 

Benzene T0-15 11030001 0.17 50 2430 100 03/02/11 03/02/11 

Benzyl Chloride T0-15 11030001 0.50 NO . 03/02/11 03/02/11 

Bromodichloromethane T0-15 11030001 0.20 0.5 ND 03/02/11 03/02/11 

Bromoform T0-15 11030001 0.20 0.5 ND 03/02/11 03/02/11 

Bromomethane T0-15 11030001 0.21 0.5 ND 03/02/11 03/02/11 

2-Butanone (MEK) T0-15 11030001 0.56 200 5530 100 03/02/11 03/02/11 

Carbon Disulfide T0-15 11030001 0.20 0.5 ND 03/02/11 03/02/11 

Carbon Tetrachloride T0-15 11030001 0.19 0.5 ND 03/02/11 03/02/11 

Chlorobenzene T0-15 11030001 0.21 0.5 ND 1 03/02/11 03/02/11 

Chloroethane T0-15 11030001 0.30 5 118 10 03/02/11 03/02/11 

Chloroform T0-15 11030001 0.23 0.5 ND 03/02/11 03/02/11 

Chloromethane T0-15 11030001 0.18 5 316 10 03/02/11 03/02/11 

1 ,2-Dibromoethane (EDB) T0-15 11030001 0.18 0.5 ND 03/02/11 03/02/11 

Dibromochloromethane T0-15 11030001 0.20 0.5 NO 03/02/11 03/02/11 

1 ,2-Dichlorobenzene T0-15 11030001 0.18 0.5 ND 03/02/11 03/02/11 

1 ,3-Dichlorobenzene T0-15 11030001 0.18 0.5 NO 03/02/11 03/02/11 

1 A-Dichlorobenzene T0-15 11030001 0.20 0.5 5.85 1 03/02/11 03/02/11 

Dichlorodifluoromethane (F-12) T0-15 11030001 0.18 10 1290 10 03/02111 03/02/11 

1, 1-Dichloroethane T0-15 11030001 0.21 5 212 10 03/02/11 03/02/11 

1 ,2-Dichloroethane T0-15 1.1030001 0.19 5 1010 10 03/02/11 03/02/11 

1,1-Dichloroethene T0-15 11030001 0.23 0.5 ND 03/02/11 03/02/11 

cis-1 ,2-Dichloroethene T0-15 11030001 0.19 0.5 70.2 03/02/11 03/02/11 

trans-1 ,2-Dichloroethene T0-15 11030001 0.20 0.5 ND 03/02/11 03/02/11 

1 ,2-Dichloropropane T0-15 11030001 0.17 0.5 NO 03/02/11 03/02/11 

cis-1 ,3-Dichloropropene T0-15 11030001 0.21 0.5 NO 03/02/11 03/02/11 

trans-1 ,3-Dichloropropene T0-15 11030001 0.14 0.5 NO 03/02/11 03/02/11 

1 ,2-Dichlorotetrafluoroethane(F-114) T0-15 11030001 0.19 1 63.6 1 03/02111 03/02111 

Ethyl benzene T0-15 11030001 0.17 5 1000 10 03/02111 03/02/11 

4-Ethyltoluene T0-15 11030001 0.21 0.5 42.4 03/02111 03/02/11 

Hexachloro-1 ,3-butadiene T0-15 11030001 0.26 0.5 ND 03/02111 03/02/11 

Key: MDL= Method Deteclion Lim~ RL= Reporting Umit J= Trace Cone. between MOL and RL M.B.= Method Blank T.B.= Trip Blank F.B.= Field Blank E.B.= Equipment Blank 



AccuLabs, Inc.  
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project ID: Kennec-Badlands Landfill 

Sample Site: Badlands Landfill, 

Moreno Valley, CA 

Client ID: SCS Field Services 

Sample ID: H27 

Date Sampled: 03/01 /11 

Date Received: 03/02/11 

Sample Matrix: Air 

AccuLabs ID: 11-03-0001-01 

Date Reported: 03/04/11 

Reporting Units: ppbV 

Volatile Qrg!f!nic Comgounds b~ EPA T0-15 Method 
EPA Date Date 

Analyte Method Batch MDL RL Result DF Prepared Analyzed 

Methylene Chloride T0-15 11030001 0.23 200 4720 100 03/02/11 03/02/11 

4-!'Aethyi-2-Pentanone (MIBK) T0-15 11030001 0.57 20 937 10 03/02/11 03/02/11 

2-Hexanone(MBK) T0-15 11030001 0.53 2 ND 1 03/02/11 03/02/11 

Styrene T0-15 11030001 0.16 5 612 10 03/02/11 03/02/11 

1,1 ,2,2-Tetrachloroethane T0-15 11030001 0.18 0.5 ND 1 03/02/11 03/02/11 

Tetrachloroethane (PCE) T0-15 11030001 0.21 5 617 10 03/02/11 03/02/11 

Toluene T0-15 11030001 0.22 50 7180 100 03/02/11 03/02/11 

1 ,2,4-Trichlorobenzene T0-15 11030001 0.26 0.5 ND 1 03/02/11 03/02/11 

1,1, 1-Trichloroethane T0-15 11030001 0.21 0.5 ND 03/02/11 03/02/11 

1,1 ,2-Trichloroethane T0-15 11030001 0.23 0.5 ND 03/02/11 03/02/11 

Trichloroethene (TCE) T0-15 11030001 0.19 5 308 10 03/02/11 03/02/11 

Trichlorofluoromethane(F-11) T0-15 11030001 0.17 10 240 10 03/02/1 1 03/02/11 

1,1 ,2-Trichlorotrifluoroethane(F-113) T0-15 11030001 0.19 ND 1 03/02/11 03/02/11 

1 ,2,4-Trimethylbenzene T0-15 11030001 0.17 0.5 70.8 1 03/02/11 03/02/11 

1 ,3,5-Trimethylbenzene T0-1 5 11030001 0.18 0.5 40.0 03/02/11 03/02/11 

Vinyl Acetate T0-15 11030001 0.20 ND 03/02/1 1 03/02/1 1 

Vinyl Chloride T0-15 11030001 0.17 1 23.0 03/02/11 03/02/11 

m &p-Xylene T0-15 11030001 0.33 100 2030 100 03/02/11 03/02/11 

o-Xylene T0-15 11030001 0.19 5 418 10 03/02/11 03/02/11 

Key: MDL= Method Detection Um~ RL = Reporting Umit J =Trace Cone. Bet. MDL and RL M.B. = Method Blank T.B. =Trip Blank F.B.= Field Blank E.B. =Equipment Blank 

~lll!l§!D MQnitoring CQ!D(;!QUnd SurrQgi!l~ ~q R~~<QVe!Y QQ Limit 0&z 

4-Bromofluorobenzene 109.3 70-130 

AccuLabs, Inc. 

t~l~"( 
Ellis Hsue 

Laboratory Director 



(4) AccuLabs, Inc. 
Air Toxic • Contaminated 5~1 • Water and Wastewater • Industrial and Ha:ardous Waste • Chemical ConsultMion 

Proiect Info Sample Info Report Info 
Project ID: Kennee.Badlands Landfill Sample ID: H27 Acculabs 10: 11-03.0001.{)1 

Sample sne: Badlands Landfil, Date Sampled: 03/01/11 Date Reported: 03104/11 

Moreno VaDey, CA Date Received: 03102/11 Reporting Units: ppMv 

Client Name: SCS Field Services Sample Matrtx: Air 

Total Sulfur and Sulfur Specification by Modified AQMD 307.91/ ASTM D 5504-01 

ASTM Sample Date · Date TRS Su~ur 

Analyte Method Batch MDL RL Result OF Prepared Analyzed Factor as H,S 

Hydrogen sulfide 05504.{)1 11030001 0.010 0.050 NO . 03/02/11 03/02/11 1.00 0 

Carbonyl sulfode D 5504.{)1 11030001 0.005 0.010 NO 03/02/11 03/02111 0.567 0 

Methanethiol (Methyl Mercaptan) D 5504.{)1 11030001 0.005 1.0 10.6 100 03/02111 0310211 1 0.708 7.43 

Ethanethiol (Ethyl Mercaptan) D 5504-Q1 11030001 0.005 0.010 NO 1 03/02/11 03/02/11 0.548 0 

Dimethyl Sulfode 0 5504-Q1 11030001 0.005 1.0 4.23 100 03/02/11 03/02/1 1 0.548 2.32 

Carbon Disulfide D 5504-Q1 11030001 0.005 0.010 0.018 1 03/02/11 03/02/11 0.447 0.008 

Isopropyl Mercaptan D 5504.{)1 11030001 0.005 0.010 NO 03/02/11 03/02/11 0.447 0 

n·Propyl Mercaptan D 5504.{)1 11030001 0.005 0.010 NO 03/02/11 03/02/11 0.447 0 

Disulfide dimethyl D 5504.{)1 11030001 0.005 0.10 0.312 10 03/02111 03/02/11 0.362 0.113 

Total Reduced Sulfur (TRS) as Hydrogen Sulfide in ppMv: 9.87 

K.y. MOL • Meehod o.tection l.irna RL• R~ Lml J• Tm:eConc. betweenMOL.IndRt. M.B.• MethodB!ant T.B.,.TripBiank F.B.• F'teld Bt.nk E.B."' Equipment Blank 

svstern MOnitoma CornDOIJ!ld Surrogate % Recoverv ~ 
4-Bromofluorobenzene 107.7 70-130 

AccuLabs, Inc. 

t~~i 
EINs Hsue 

Laboratory Director 



--~----------------A__cc_u_L_a_b_s~,_In_c_.____________________________ 
Air Toxic • Contaminated Soit • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Sample Info 
Project ID: Kennec--Badlands Landfill Sample ID: H27 AccuLabs ID: 11030001-01 

Sample Site: Badlands Landfill, Date Sampled: 03/01/11 Date Reported: 03/04/11 

Moreno Valley, CA Date Received: 03/02/11 Reporting Units: % & ppmV 

Client Name: SCS Field Services Sample Matrix: Air 

Nitrogen. Oxvgen, Carbon Dioxide and Methane by ASTM D-1946 

Sample Date Date 

A na lyle Units Batch MDL RL Result OF Method Prepared Analyzed Qualifiers 

Oxygen % 11030001 0.1 0.1 15.1 ASTM D-1946 03/02/11 03/02/11 

Nitrogen % 11030001 0.1 0.1 65.6 ASTMD-1946 03/02/11 03/02/11 

Carbon Dioxide % 11030001 0.01 0.01 11.9 ASTM D-1946 03/02/11 03/02/11 

Methane % 11030001 0.001 0.001 6.79 ASTM D-1946 03/02/11 03/02/11 

Methane ppmV 11030001 0.3 1.0 67980 EPA T0-3 03/02/11 03/02/11 

Koy: MDL = MtKhod Detection UmH RL • Roporting LimH J • Trace Cone. between MOL and RL M.B. • Method Blank T.B. =Trip Blank F.B. • Field Blank E. B. = Equipment Blank 

AccuLabs, Inc. 

tte t--f.;"( 
Ellis Hsue 

Laboratory Director 



AccuLabs, Inc.  
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project 10 : Kennec-Badlands Landfill 

Sample Site: Badlands Landfill, 

Moreno Valley, CA 

Client Name: SCS Field Services 

Sample 10 : H27-Duplicate 

Date Sampled: 03/01/11 

Date Received: 03/02/11 

Sample Matrix: Air 

AccuLabs 10: 11-03-0001-01-Dup 

Date Reported: 03/04/11 

Reporting Units: ppbV 

Volatile Organic QomQounds bl£ EPA T0-15 MethQd 
*DuPlicate Test EPA Duplicate Primary Date RPD 

Analyte Method Batch MDL RL Result OF Result Analyzed (0-20)% 

Acetone T0-15 11030001 0.63 200 4260 100 4070 03/02/11 4.6 

Benzene T0-15 11030001 0.17 50 2660 100 2430 03/02/11 9.0 

Benzyl Chloride T0-15 11030001 0.50 NO 1 NO 03/02/11 

Bromodichloromethane T0-15 11030001 0.20 0.5 NO NO 03/02/11 

Bromofomn T0-15 11030001 0.20 0.5 NO NO 03/02/11 

Bromomethane T0-15 11030001 0.21 0.5 NO ND 03/02/11 

2-Butanone (MEK) T0-15 11030001 0.56 200 6080 100 5530 03/02/11 9.5 

Carbon Disulfide T0-15 11030001 0.20 0.5 NO 1 NO 03/02/11 

Carbon Tetrachloride T0-15 11030001 0.19 0.5 NO ND 03/02/11 

Chlorobenzene T0-15 11030001 0.21 0.5 ND NO 03/02/11 

Chloroethane T0-15 11030001 0.30 5 123 10 118 03/02/11 4.1 

Chlorofomn T0-15 11030001 0.23 0.5 NO 1 ND 03/02/11 

Chloromethane T0-15 11030001 0.18 5 284 10 316 03/02/11 11 

1,2-Dibromoethane (EDB) T0-15 11030001 0.18 0.5 NO ND 03/02/11 

Dibromochloromethane T0-15 11030001 0.20 0.5 NO NO 03/02/11 

1,2-Dichlorobenzene T0-15 11030001 0.18 0.5 NO NO 03/02/11 

1,3-Dichlorobenzene T0-15 11030001 0.18 0.5 NO NO 03/02/11 

1.4-Dichlorobenzene T0-15 11030001 0.20 0.5 6.31 5.85 03/02/11 7.6 

Dichlorodifluoromethane (F-12) T0-15 11030001 0.18 10 1270 10 1290 03/02/11 1.6 

1,1-Dichloroethane T0-15 11030001 0.21 5 209 10 212 03/02/11 1.4 

1,2-Dichloroethane T0-15 11030001 0.19 5 1050 10 1000 03/02/11 4.9 

1,1-Dichloroethene T0-15 11030001 0.23 0.5 NO 1 NO 03/02/11 

cis-1,2-Dichloroethene T0-15 11030001 0.19 0.5 72.1 70.2 03/02/11 2.7 

trans-1,2-Dichloroethene T0-15 11030001 0.20 0.5 NO NO 03/02/11 

1,2-Dichloropropane T0-15 11030001 0.17 0.5 NO NO 03/02/11 

cis-1,3-Dichloropropene T0-15 11030001 0.21 o.5· NO NO 03/02/11 

trans-1 ,3-Dichloropropene T0-15 11030001 0.14 0.5 NO NO 03/02/11 

1,2-Dichlorotetrafluoroethane(F-114) T0-15 11030001 0.1 9 1 62.9 63.6 03/02/11 1.1 

Ethylbenzene T0-15 11030001 0.17 5 1050 10 1010 03/02/11 3.9 

4-Ethyltoluene T0-15 11030001 0.21 0.5 44.0 42.4 03/02/11 3.7 

Hexachloro-1 ,3-butadiene T0-15 11030001 0.26 0.5 NO NO 03/02/11 

Key: MOL: MethOd Detection Umit RL= Reporting Um~ Ja Traee Cenc. between MDL and RL M.B.= MethOd Blank T.B.• Trip Blank F.B.• F~d Blank E.B.= Equipment Blank 



AccuLabs, Inc.  
1-Jr Toxic • Contaminated Soil • Water and Wastewater • lndustJial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project 10: Kennec-Badlands Landfill 

Sample Site: Badlands Landfill, 

Moreno Valley, CA 

Client 10: SCS Field Services 

Sample 10: H27-Duplicate 

Date Sampled: 03/01/11 

Date Received: 03/02111 

Sample Matrix: Air 

Acculabs 10: 11-03-0001-01-Dup 

Date Reported: 03/04/11 

Reporting Units: ppbV 

Volatile Organic ComRound~ bl£ EPA T0-15 Method 
*Puo!!cate Test EPA Duplicate Primary Date B£Il. 

Analyte Method Batch MDL RL Result DF Result Analyzed (0-20)% 

Methylene Chloride T0-15 11030001 0.23 200 4760 100 4720 03/0211 1 0.8 

4-Methyi-2-Pentanone (MIBK) T0-15 11030001 0.57 20 914 10 937 03/02111 2.5 

2-Hexanone (MBK) T0-15 11030001 0.53 2 NO NO 03/02111 

Styrene T0-15 11030001 0.16 2 633 10 612 03/02111 3.4 

1,1 ,2,2-Tetrachloroethane T0-15 11030001 0.18 0.5 ND NO 03/02111 

Tetrachloroethene (PCE) T0-15 11030001 0.21 5 628 10 617 03/02111 1.8 

Toluene T0-1 5 11030001 0.22 50 7410 100 7180 03/02111 3.2 

1,2,4-Trichlorobenzene T0-15 11030001 0.26 0.5 ND ND 03/02111 

1,1,1-Trichloroethane T0-15 11030001 0.21 0.5 NO NO 03102111 

1,1 ,2-Trichloroethane T0-15 11030001 0.23 0.5 NO NO 03/02111 

Trichloroethane (TCE) T0-15 11030001 0.19 5 324 10 308 03/02111 5.1 

Trichlorofluoromethane(F-11) T0-15 11030001 0.17 10 238 10 240 03/02111 0.8 

1,1 ,2-Trichlorotrifluoroethane(F-113) T0-15 11030001 0.19 1 NO 1 ND 03/02111 

1 ,2,4-Trimethylbenzene T0-15 11030001 0.17 0.5 72.2 70.8 03/02111 2.0 

1 ,3,5-Trimethylbenzene T0-15 11030001 0.18 0.5 40.6 40.0 03/02111 1.5 

Vinyl Acetate T0-15 11030001 0.20 NO NO 03/02111 

Vinyl Chloride T0-15 11030001 0.17 22..1 23.0 03/02111 4 .0 

m & p-Xylene T0-15 11030001 0.33 100 2110 100 2030 03/02111 3.9 

o-Xylene T0-15 11030001 0.19 5 431 10 418 03/02111 3.1 

Key: MDL; Method Detection Limit RL ; Reporting Lim~ J ; Trace Cone. Bot. MDL and RL M.B. z Method Blank T.B. =Trip Blank F.B. • Field Blank E.B. = Equipment Blank 

~ll§tem Monitoriog QQmi:!QYnd SUITQ!lS!~ % B!:!OQV!;![ll QC Limit% 

4-Bromofluorobenzene 110.7/109.3 70-130 

AccuLabs, Inc. 

t~\~1 
Ellis Hsue 

Laboratory Director 



AccuLabs, Inc.  
Air Toxic • Contaminated Soil • Water and W astewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project 10: Kennec-Badlands Landfill Sample 10: Method Blank AccuLabs 10: 0302201 1-FG-MB 

Sample Site: Badlands Landfill, Date Sampled: NA Date Reported: 03/04/11 

Moreno Valley, CA Date Received: NA Reporting Units: % & ppmV 

Client Name: SCS Field Services Sample Matrix: Air 

Nitrogen. Oxvgen. Carbon Dioxide and Methane by ASTM D-1946 

Sample Date Date 

Analyte Units Batch MDL RL Result OF Method Prepared Analyzed Qualifiers 

Oxygen % 11030001 0.1 0.1 20.9 1 ASTM D-1946 03/02/11 03/02/11 

Nitrogen % 11030001 0.1 0.1 79.1 ASTM D-1946 03/02/11 03/02/11 

Carbon Dioxide % 11030001 0.01 0.01 NO ASTM D-1946 03/02/11 03/02/11 

Methane % 11030001 0.001 0.001 NO ASTM D-1946 03/02/11 03/02/11 

Methane ppmV 11030001 0.3 1.0 NO EPA T0-3 03/02/11 03/02/11 

Key: MDL= Method Detec1lon UmK RL = Reporting UmK J ~Trace Cone. between MDL and RL M.B. = Method Blank T.B. = Tnp Blank F.B. = Field Blank E.B. =Equipment Blank 

AccuLabs, Inc. 

t~l+-t 
Ellis Hsue 

Laboratory Director 



< II > Daily QC Data Summaries 

<AL-11030001>- Badlands Landfill 

(1) LCS/LCSD Studies- VOCs, Sulfur Scan and Fixed Gases 
(2) Internal Duplicate Sample Analyses - VOCs, Sulfur Scan and Fixed Gases 
(3) Method Blank Results - VOCs, Sulfur Scan and Fixed Gases 



AccuLabs, Inc. 
I>Jr Toxic • Contaminated SoU • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Repot! Info 
Project 10: Konnto-BIIdland$ landill Otto Proporlld: 03102111 Ae<ulabo Batch ID: 03022011-VOC-T015 Full Sean 

Sample Site: Badlands Landftll, Oato Analyzed: 03102111 Date Reported: 03/CW11 

Moreno Valley, CA Sompla Malrbc Air Reponina Units: ppbV 

croont Nome: scs Field SeNices 

laboralort Control Standards !LCSI!.CSD> Studies for VOC Test by EPA T0-15 Method 

VOC bY EPA T~1S..C -k:GCi\ASLCS 101;· AL-ll3022011 lCS & l CSO..OC f..Q[ ~ 

Bl1nk Amount LCS LCS LCSO LCSO Spike RPO R.L Date 
ppbV Spiked % Recovery % Recovery QCLJmhTest Parameter Result Result Result %RPD OC Umh Ana!>zed 

Acetone 0 10.0 100 10.1 7~130 10.0 03/02111 10.0 101 1.0 20 

Benzene 0 10.0 12.0 120 11.8 118 7~130 1.6 20 0.50 03/02111 
8.89Benzyl Chloride 10.0 8.52 88 89 7~130 20 031021110 0 .8 0.50 

11-QBromodichloromethane 0 10.0 11D 12.0 120 7~130 20 2.00 031021110.8 

Bromoform 0 10.0 102 102 10.3 103 7~130 1.0 20 2.00 03102111 
.. 10510.0 10.5 03102111Bromomethane 10.4 104 7~130 20 2.000 1.0 

Corbon Disulfide 0 10.0 10.1 101 102 102 7~130 1.0 20 2.00 03102111 

11.3 114 C.-bonTetnocltlorido 0 10.0 113 11.4 7~130 0.9 20 0.50 03102111 
Chlorobenzene 10.0 112 11.3 7~130 20 0.50 031021110 11.2 113 0 .5 
Chloroethane 0 10.0 7.57 78 7.61 78 7~130 0.5 20 2 .00 03102111 

10.0 9.79 9.98 100 20 03102111Chloroform 0 98 7~130 1.9 0.50 
Chk)romethene 0 10.0 8.34 83 8.79 88 7~130 20 2.00 031021115.3 

cfs..1 ,2-0ichloroethene 0 10.0 10.1 101 10.3 103 7~130 2.0 20 2.00 03/02111 
Qt.-1 ~Di<:hloropfopono 10.0 12.0 03102111 12.1 120 7~130 20 2.000 121 0.8 
Cyclohoxone 0 10.0 8.38 84 8.26 83 7~130 20 2.00 03/021111.4 

Oibromochloromethane 0 10.0 10.6 108 10.7 107 7~130 0.9 20 2.00 03102111 

Olchlorocfdluorometh..,o(F12) 10.3 107 20 031021110 10.0 103 10.7 7~130 3.8 4.00 
Ethanol 0 10.0 107 10.8 108 7~130 20 2.00 03/0211110.7 0.9 

Ethl(Ac:elllto 0 10.0 12.1 121 12.3 123 7~130 1.2 20 2.00 03102111 
10.910.0 11.1 109 7~130 20 03102111Eth~bonzono 0 111 1.8 2.00 

1,1,1-Trichloroothane 0 10.0 117 11.7 7~130 2.00 0310211111.7 117 0.3 20 
1122-TetrachlorooV.ano 0 10.0 9.77 98 9.80 98 7~130 0.3 20 2.00 03102111 

03/0211110.0 11.5 11.4 114 70-130 20 11 2-Trichloroethane 0 115 u 2.00 
11 2-Trichlorotrifuoroethane (F113) 0 10.0 10.9 109 10.6 108 7~130 20 4.00 0310211 12.8 

11-Dichloroethane 0 10.0 102 102 10.3 103 7~130 1.0 20 2.00 03/02111 
10.0 11.9 0310211111-Dichloroethene 11 .5 118 119 7~130 200 2.3 2.00 

1,2,4-Trfcblorobenzeno 0 10.0 114 11.9 119 7~1 30 4.4 2.00 0310211111.4 20 
12.4-Trimathylbenzeno 0 10.0 8.90 89 8.98 90 7~130 0.9 20 2.00 03102111 
12-0ibromoelhane (EDB) 10.0 0310211111.5 118 11.8 118 7~130 20 0.500 02 
1.2-0k:hlorobonzeno 0 10.0 11.8 118 11.8 118 7~130 1.5 20 0.50 03102111 

10.3 104 201~-Ok:Noroethane 0 10.0 103 10.4 7~130 1.1 0.50 03102111 
10.0 10.1 7~130 0.50 03/0211112-0ic:hJo<OjlfopanO 0 102 102 101 1.0 20 

1~··0idllorototra11<1oroothan o IF114 0 10.0 10.5 105 11.0 110 7~130 4.7 20 4.00 03102111 

1,3 S.Trimothylbenzone 9.12 925 93 7~130 20 031021110 10.0 91 1.4 2.00 
1 3-Sut:adtene 0 10.0 10.7 107 10.6 108 7~130 0.9 20 2.00 0 3102111 

1,).Dichlorobenzene 0 10.0 12.5 125 12.8 128 7~130 1.7 20 0.50 03102111 
10.0 12.7 031021111 4-Dichlorobenzene 12.4 124 127 70-130 2.3 20 0.500 

1 4-Dioxono 0 10.0 11.5 115 11.2 112 7~130 2.7 20 0 .50 03102111 

2-Butooono (MEKl 12.0 031021110 10.0 120 12.0 120 7~130 0.7 20 0.50 
2-Hoxanono(MIIK) 0 10.0 7.74 77 7.56 78 7~130 2.4 20 8.00 03102111 

4-Eih'ltloluona 0 10.0 9.57 118 9.6 118 7~130 0.3 20 0.50 03102111 
Hexachlorobutadiene 10.0 118 12.0 7~130 1.8 2.00 031021110 11.8 120 20 

Houone 0 10.0 12.5 125 12.6 128 7~130 02 20 2.00 03/02111 
0310211110.0 7.8 7 7.64 78 20 2 .00IIOP<OPYI olcobol 0 n 7~130 0.4 

m-& 1>-X~onoa 0 20.0 22.0 11 0 21.9 110 7~130 0.5 20 2.00 03102111 

Moth~ Isobutyl Ketone (MIBK) 8.01 79 20 031021110 10 .0 80 7.85 7~130 2.0 8.00 
Mellly11-Butyl Ether(MTBE) 0 10.0 102 10.4 104 7~130 1.9 2.00 03/02111 102 20 

Methylene chloride 0 10.0 12.0 120 11.9 119 7~130 0.4 20 2.00 03102111 
10.0 8.03 7~130 2.0 2.00 03102/11n-Hop1ano 8.19 82 80 200 

o-)(yt~eno 0 10.0 11.0 110 112 112 7~130 1.7 20 4.00 03102111 

10.0 8.15 8.35 84 20 03102111~one 0 82 7~130 2.4 2 .00 
~.,. 0 10.0 112 112 11.4 114 7~130 1.3 20 2.00 03102111 

Totrachloroothene PCEl 0 10.0 10.5 105 10.6 108 7~130 0.9 20 2 .00 03102111 
10.0 11.7 0.7 2.00 03/02111 TotrahYdtoturan 0 11.6 118 117 7~130 20 

Toluene 0 10.0 10.1 101 9.97 100 7~130 1.3 20 2.00 03102111 

~ns-1.2-0ichloroethene 10.0 12.8 12.9 129 7~130 1.1 20 031021110 128 2.00 
trans-1 l-Oic:hlorOP<opene 0 10.0 11.4 114 11.3 113 7~130 0.5 20 2.00 03102111 

Trichloroothene (TCE) 10.7 109 20 031021110 10.0 107 10.9 7~130 1.9 2.00 
Trtchloroftuoromethane (F11) 0 10.0 10.8 108 11.1 111 7~130 4.6 20 0.50 03/02111 

VInyl Acetate 0 10.0 12.1 121 12.3 123 7~130 1.6 20 4.00 03/0211 1 
Vinyl chloride 10.0 725 7~130 0.50 03/0211 17.07 71 73 200 2.5 

System Monloring ComPOUnd SUUCKJile% Becgyerv ~ 
4-Sromonuorobenzene (LCS) 952 7~130 

4-Sromonuorobenzene (LCSO) 94.3 7~130 

AccuLabs, Inc. 

t~l1i 
Ells Hauo 
Ll.boratory Director 



Test Parameter 

Sample 

Resutt 

Amount 

Spiked 

LCS 

Resutt 

LCS 

% Recovery 

LCSD 

Dup. Result 

LCSO 

%Recovery 

Spike 

QCUm~ %RPD 

RPO 

QCUmit 

R.L. 

ppbV 

Date 

Analvzed 
[Hydrogen Sulfide 0 500 458 92 454 91 70-130 0.9 20 5 03/02111 
Carbonyl Sulfide 0 500 490 98 493 99 70-130 0.8 20 2 03102111 

Methanethiol 0 500 475 95 464 93 70-130 2.3 20 2 03/02111 
Dimethyl sulfide 0 500 485 97 4n 95 70-130 1.7 20 2 03102111 

Carbon Disulfide 0 500 505 101 487 97 70-130 3.6 20 2 03102111 
Oimethyt disulfide 0 500 470 94 454 91 70-130 3.5 20 2 03102111 

(4J AccuLabs, Inc. 
AirToxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project 10: Kennee-Badlal'lds Landfill Date Pre pared: 03/0211 1 Acculabs Batch 10: 03022011-Sulfur Scan-TRS..O.C 

Sample Site: Badlands Umdfill Date Analyzed: 03/02111 Date Reported: 03/04/11 
Moreno Valley, CA Sample Mabile PJr Reporting Units: ppbv 

Client Name: SCS F~eld Services 

Laboratory Control Standards CLCSILCSD) Studies for Sulfur Full Scan by ASTM 0 5504-01 I SCAQM0370.91 

LCS IDs· AL-ll3022011 TRS-S y lfu [ S 1am-LCS & LCSD 

Key:MDL• Method Detection Umlt Rl= Reporting Umlt J= Trace Cone. between MOL and RL M.B.= Method Blank T.B.= Trip Blank F.B.= Fteld Blank E.B.= Equipment Blank 

System Mpnjtoring Cpmoound Surrooate % Recoverv ~ 
4-Bromofluorobenzene {LCS) 99.6 80-120 
4-Bromoftuorobenzene {LCSD) 103 80-120 

AccuLabs, Inc. 

ttft.-J.;-r 
Ellis Hsue 

Laboratory Director 

http:SCAQM0370.91


AccuLabs, Inc.  
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project ID: Kennec-Badlands Landfill 

Sample Site: Badlands Landfill, 

Moreno Valley, CA 

Client Name: SCS Field Services 

Sample 10: Method Blank 

Date Sampled: NA 

Date Received: NA 

Sample Matrix: Air 

AccuLabs ID: 03022011-MB 

Date Reported: 03/04/11 

Reporting Units: ppbV 

Volatile Organic Com(lounds b¥ EPA T0-15 Method 
EPA Sample Date Date 

Analyte Method Batch MDL RL Result OF Prepared Analyzed Qualifiers 

Acetone T0-15 11030001 0.63 2 NO 03/02/11 03/02/11 

Benzene T0-15 11030001 0.17 0.5 NO 03/02/11 03/02/11 

Benzyl Chloride T0-15 11030001 0.50 1 NO 03/02/11 03/02/11 

Bromodichloromethane T0-15 11030001 0.20 0.5 ND 03/02/11 03/02/11 

Bromoform T0-15 11030001 0.20 0.5 NO 03/02/11 03/02/11 

Bromomethane T0-15 11030001 0.21 0.5 ND 03/02/11 03/02/11 

2-Butanone (MEK) T0-15 11030001 0.56 2 ND 03/02/11 03/02/11 

Carbon Disulfide T0-15 11030001 0.20 0.5 ND 03/02/11 03/02/11 

Carbon Tetrachloride T0-15 11030001 0.19 0.5 NO 03/02/11 03/02/11 

Chlorobenzene T0-15 11030001 0.21 0.5 ND 03/02/11 03/02/11 

Chloroethane T0-15 11030001 0.30 0.5 NO 03102/11 03/02/11 

Chloroform T0-15 11030001 0.23 0.5 NO 03/02/11 03/02/11 

Chloromethane T0-15 11030001 0.18 0.5 ND 03/02/11 03/02/11 

1 ,2-Dibromoethane (EOB} T0-15 11030001 0.18 0.5 NO 03/02/11 03102/11 

Dibromochloromethane T0-15 11030001 0.20 0.5 ND 03/02/11 03/02/11 

1 ,2-Dichlorobenzene T0-15 11030001 0.18 0.5 NO 03/02/11 03/02/11 

1,3-Dichlorobenzene T0-15 11030001 0.18 0.5 NO 03/02/11 03/02/11 

1 ,4-0ichlorobenzene T0-15 11030001 0.20 0.5 NO 03/02/11 03/02/11 

Dichlorodifluoromethane (F-12} T0-15 11030001 0.18 1 NO 03/02/11 03/02/11 

1,1-Dichloroethane T0-15 11030001 0.21 0.5 ND 03/02/11 03/02/11 

1 ,2-Dichloroethane T0-15 11030001 0.19 0.5 NO 03/02/11 03/02/11 

1,1-Dichloroethene T0-15 11030001 0.23 0.5 ND 03/02/11 03/02/11 

cis-1 ,2-Dichloroethene T0-15 11030001 0.19 0.5 NO 03/02/11 03/02/11 

trans-1 ,2-0ichloroethene T0-15 11030001 0.20 0.5 ND 03/02/11 03102/11 

1 ,2-Dichloropropane T0-15 11030001 0.17 0.5 NO 03/02/11 03/02/11 

cis-1 ,3-0ichloropropene T0-15 11030001 0.21 0.5 ND 03/02/11 03/02/11 

trans-1 ,3-0ichloropropene T0-15 11030001 0.14 0.5 ND 03/02/11 03102/11 

1,2-0ichlorotetrafluoroethane(F-114} T0-15 11030001 0.19 1 NO 03/02/11 03/02/11 

Ethylbenzene T0-15 11030001 0.17 0.5 ND 03/02/11 03/02/11 

4-Ethyltoluene T0-15 11030001 0.21 0.5 NO 03/02/11 03102/11 

Hexachloro-1 ,3-butadiene T0-15 11030001 0.26 0.5 NO 03/02/11 03/02/11 
Key: MDL 2 Method Detectlon Umit RL= Repor1ing Umlt J= Trace Cone. between MDL end RL M.B.• Method Blank T.B.= Trip Blank F.B.= Field Blank E.B.= Equipment Blank 



AccuLabs, Inc.  
A:r Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project 10: Kennec-Badlands Landfill 

Sample Site: Badlands Landfill, 

Moreno Valley, CA 

Client ID: SCS Field Services 

Sample ID: Method Blank 

Date Sampled: NA 

Date Received: NA 

Sample Matrix: Air 

AccuLabs 10: 03022011-MB 

Date Reported: 03/04/11 

Reporting Units: ppbV 

Volatile Organic ComQQUnds b~ EPA T0-15 M~hod 
EPA Sample Date Date 

Analyte Method Batch MDL RL Result OF Prepared Analyzed Qualifiers 

Methylene Chloride T0-15 11030001 0.23 2 ND 03/02111 03/02111 

4-Methyi-2-Pentanone (MIBK) T0-15 11030001 0.57 2 NO 03/02111 03/02111 

2-Hexanone(MBK) T0-15 11030001 0.53 2 NO 03/02111 03/02111 

Styrene T0-15 11030001 0.16 0.5 NO 03/02111 03/02111 

1,1 ,2,2-Tetrachloroethane T0-15 11030001 0.18 0.5 NO 03/02111 03/02111 

Tetrachloroethane (PCE) T0-15 11030001 0.21 0.5 ND 03/02111 03/02111 

Toluene TQ-15 11030001 0.22 0.5 NO 03/02111 03/02111 

1 ,2,4-Trichlorobenzene T0-15 11030001 0.26 0.5 NO 03/02111 03/02111 

1,1, 1-Trichloroethane T0-15 11030001 0.21 0.5 ND 03/02111 03/02111 

1,1 ,2-Trichloroethane T0-15 11030001 0.23 0.5 NO 03/02111 03/02111 

Trichloroethene (TCE) TD-15 11030001 0.19 0.5 NO 03102111 03/02111 

Trichlorofluoromethane(F-11) TQ-15 11030001 0.17 NO 03/02111 03/02111 

1,1 ,2-Trichlorotrifluoroethane(F-113} T0-15 11030001 0.19 NO 03/02111 03/02111 

1,2,4-Trimethylbenzene TQ-15 11030001 0.17 0.5 NO 03/02111 03/02111 

1 ,3,5-Trimethylbenzene T0-15 11030001 0.18 0.5 NO 03/02111 03/02111 

Vinyl Acetate T0-15 11030001 0.20 NO 03/02111 03/02/11 

Vinyl Chloride T0-15 11030001 0.17 2 ND 03/02111 03/02111 

m & p-Xylene T0-15 11030001 0.33 NO 03/02111 03/02111 

o-X~Iene T0-15 11030001 0.19 0.5 NO 03/02111 03/02111 

Key: Mot.. =Method O.tection Umit RL =Reporting Limit J = Trace Cone. Bet. MDL and RL M.B. = Method Blank T.B. = Trip Blank F.B. = Field Blank E.B. • Equipment Blank 

System Monitoring Compound Surrogate % Recoverv QCLimit % 

4-Bromofluorobenzene 95.4 80-120 

AccuLabs, Inc. 

t,f,~ l~"( 
Ellis Hsue 

Laboratory Director 



AccuLabs, Inc. 
AJrToxic • Contaminated Solt• Wmer and Wastewater • Industrial and Hazardous Waste • Chemical Consulation 

Project Info Samolelnfo Rer>Ort Info 
Project 10: Kennec-Badlands Landfill Sample 10: Method Blank AccuLabs 10: 03022011-S-MB 

Sample Stte: Badlands Landfill, Date Sampled: NA Date Reported: 03104/11 

Moreno Valley, CA Date Received: NA Reporting Units: ppMv 

Client Name: SCS Field Services Sample Matrix: /JoJr 

Total Sulfur and Sulfur Soecification by Modified AQMD 307.91IASTM D 5504-01 

ASTM Sample Date Dale 

Anatyte Method Balch MDL RL ResuH OF Prepared Analyzed 

Hydrogen sulfide 05504-o1 11030001 0.010 0.050 NO 1 03102111 03102111 

Carbonyl sulfide 0 5504-o1 11030001 0.005 0.010 NO 03/02111 03/02111 

Melhanethlol (Methyl Mercaptan) 0 5504-o1 11030001 0.005 0.010 NO 03/02/11 03/02/11 

Ethanelhiol (Ethyl Mercaptan) 0 5504-o1 11030001 0.005 0.010 NO 03102111 03102111 

Dimethyl Sulfide 0 5504-o1 11030001 0.005 0.010 NO 03102/11 03102111 

Carbon Disulfide 0 5504-o1 11030001 0.005 0.010 NO 03/02/11 03/02111 

Isopropyl Mercaptan 0 5504-o1 11030001 0.005 0.010 NO 03102/11 03/02111 

n-Propyl Mercaptan 05504-o1 11030001 0.005 0.010 NO 03102/11 03102111 

OiSIM'ode dinelhyl 0 5504-o1 11030001 0.005 0.010 NO 03/02/11 03102/11 

Total Reduced Sulfur (TRS) as Hydrogen Sulfide in ppMv: 

Key: MOL • Method Detection Umit RLil. Repenting Umlt J• Trace Cone. bet\wen MOL and RL M.S.• M.thod BIIM'Ik T.B.• Trip Blank FB.• Flttd m.nk E. B.'"' Equlpmenc Blank 

TRS 

Factor 
1.00 

0.567 

0.708 

0.548 

0.548 

0.447 

0.447 

0.447 

0.362 

Sulfur 

asH,S 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Svstem Monitoring Compound 

4-Bromottuorobenzene 

Surrogate % Recoyerv 

93.6 
~ 

70-130 

AccuLabs, Inc. 

t&l~"( 
Elis Hsue 
Laboratory Director 



< III > Supporting Document 

<AL-11030001>- Bedlands Landfill 

(1) Tracking Record ofApplied Summa Canisters and Flow Controllers 
(2) Copy of Chain of Custody 



(~) AccuLabs, Inc. 
AirToxic • Contaminated Soil • Waterand Wostowatar • Industrial and Hazardous Waste • Chemical Consultation 

Summa Canister and Flow Controller Tracking Loa <with Vacuum Readings) 

for SCS Engineers, Badland Landfill 

Measured and checked on February 28. 2011 
by: Leando Montreal. BS. Laboratorv Technician 

<A> ~iiQnit~ ~ymma Canister: Two Set§ 

AccuLabs ENTECH Before Shipment At the end of Upon sample Comment/ 
Qanister LQQ fl. Serial Numb~r in Labs (" Ha} sampling period Receipt Eleld l L5!1:!Qri!12rv 

at the F~eld Ct!!ll in the Labs CHgl Si!m!;!leiD 

Fei:!!J.!i!rv 2!!. 2011 March 01,2011 Mar~ Qj .2Q1 j 

(1) AL-SC-073 ENTECH-S/N-7369 < -30.0 NA -2.0"Hg H26/ 
Al-1 0030001-02 

(2) AL-SC-098 ENTECH-S/N-7394 < -30.0 NA -1.5"Hg H27/ 
Al-1 0030001-01 

<B> Flow Controller Assembly: Two Sets 

(1) AL-FCA-023 

(2) AL-FCA-034 



Anfl/rffca.LrReport  

A:priiJ 1ig~ lOlJ~ 
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{Ax- ·~ A uLabs r Tet... (626) 447-1888. (626) 447-1826 
~ CC , InC. Fax: (626) 447-1841 

118 La Porte Street Unit C&D Arcadia, CA 91006 CHAIN OF CUSTODY RECORD 
Page \ of -t'f--

Client Name I Address: 

~e5 1=\e.\d ~\1\Ce~ 
Project Manager: 

Co.\"\ Coy--.\ez 
Sampler: 

E~~a\V\ Lr:ne.:7 
I 

Client Sample ID I 
Laboratory ID MatrixDescription 

\..\·1~ IAt:t s 
lr ...a5~"~ ~l 

Relinqui~oed by: Company: SCS - 6dcl S~•~C.'j 
Print: I r.H'\ }_-",4p~ -7 Date: q-l,3- U 
Sign: 7../:' I ~L Time: 3: I Of"" 

7 . /I._...~ , 
Relinquished by: Company: 

Print:  Date: 

Sign: Time:  

Note: Payment for service is due within 30days fromlhe-date of Invoice.  

**Sample 

Projec\ Name I Number I Location: 
ANALISIS ihB~~ ""'o..s L~~.f.; \\ 

I() /7 \\ OLI~ .{)0, moreM V<.t\\:11 REQUIRED ':> ~ -q'" Phone: 

Cell: 

Fax:  

E-maii:C.I'l)'r·\.e.Z.6 ~t'<P.M .Nln'l  

Container #of 
Type Containers 

~~ '~~ l 

R•ooi<od .,, "" 

Print: :::fU 
Sign: /A/,,~ 

~ v 
Received by: 

Print: 

Sign: 

Sampling Sampling 
Date Time 

..... .
;....0 ~ J 

Q..v-. .§' -..Q 

. '<I vf3 ~ 
-~~~ ~ c:;:,a 

~?~>7 "" i.  
II: 5"~"1-13 X X X 

4- t3 11:5"~ X X X 

ill.,4-,'06 lZ_- tJI 

- '\/ 

Compaoy' .A cod..ctk ::LIJC.. 
J-./~11,: • Date: 4--/-{'3>/t/ iH ABBREVIATIONS 

.~~&~ Time:~ ~10 A- Air  NA - Nonaqueous 

Client's P.O. Number: 

Company: 

Date: 

Time: 

I AQ -Aqueous  S-Sioil 
Sl- SludgeC - Composite 
WW-Waste Water 

OW - Drinking Water W_Water 
G- Grab GW- Ground Water 

Special Instructions I  
Preservatives IfAny  

Turnaround Time: (Check)  

Same day __ 72 hours _ _  

24 hours _ _ 5days  

48 hours __ Normal V  
Sample Integrity: (Check)  

Intact Temperature  

Samples will be disposed of after 30 days from the date of issuing the final report.  White -Accompany Lab Report to Client Canary - Client's Copy Pink - Lab's Chrono File 



LETTER OF TRANSMITTAL 3900 Kilroy Airport Way 562 426-9544 
Suite 100 FAX 562 492-62 10 
Long Beach, CA 90806-681 6 www.scsfieldservices.com 

SCS FIELD SERVICES  

TO 4{-z cL ''oAr' 
o1l.r fo<f<_i,6cJ '\~ 2,JOB No. 

ATIENTION Pi£. .'J 1'11Afr ,.;_ ~Li-
Re: 

WE ARE SENDING YOU 

[g_Attached 0 Under separate cover via 

0 Shop drawings 0 Prints 

0 Copy of letter 0 Change order 

the following items: 0 Plans 0 Samples 

0 Specifications 0----------

COPIES 

t 

THESE ARE TRANS MITIED as checked below: 

0 For approval 0 Approved as submitted 0 Resubmit ___ copies for approval 

~ For your use 0 Approved as noted D Submit copies for d istribution 

0 As requested 0 Returned for corrections 0 Return corrected prints 

0 For review and comment D ---- - -------------------------------------
0 FOR BIDS DUE 19 ____ 0 PRINTS RETURNED AFTER LOAN TO US 

REMARKS 

SIGNED: COPYTO -------------------------------------

http:www.scsfieldservices.com


AccuLabs, Inc. 
··························································· ······························································································································································ 

Air Toxic-Ambient and Landfill • Contaminaud Soil • Industrial and Hazardous Waste • Groundwaur and Wzstewater • Chemical Consultation 

Date: April19, 2011 

Mr. Carlos Cortez, Project Manager 
Mr. Philip Carrillo, Project Professional 
SCS Field Services, Inc. 
10300 Fourth Street, Ste. 150 
Rancho Cucamonga, CA 91730 

RE: Regarding AccuLabs Report & Work Order Numbers: AL-11 040002 
<Refto Invoice Number: SCSFS-Inv-Y2011-005-Badlands Landfill-March, 20111 
I SCS Project ID: 07211045.00 for Kennec - Badlands Landfill, Moreno, CA> 

Dear Mr. Cortez and Mr. Carrillo: 

Enclosed were the original copy of the analytical report and the second copy ofinvoice 
(The original copy of invoice was sent to Ms. Leticia Moreno's attention) for the 
sampling event in Aprill3, 2011 regarding your "Kennec- Badlands Landfill" project. 
The data package was arranged with the analytical results, the daily QC data summaries 
and the supporting document. 

Thank you for the opportunity to provide analytical and environmental service to SCS. Please 
feel free to call me at (626) 447-1888 or 447-1 826 ifl can be of further assistance to you. 

Sincerely, 

-A[Jt~·El!isHs~ 
Laboratory Director . 

118 La Porte Street, Unit C&D Arcadia, CA. 91016 • MailingAddress P.O. Box 92314 City ofIndustry, CA. 91745-2314 

.Tel: (626) 447-1888• (626) 447-1826 • Fax: (626) 447-1841 

http:07211045.00


< I> Analytical Results 

<AL-11 040002> - Bedlands Landfill 

(1) VOCs Full Scan- EPA T015 
(2) Sulfur Scan with Hydrogen Sulfide by ASTM D-5504  
(3) Fixed Gases with Methane by ASTM D-1946  



<II> Daily QC Data Summaries 

<AL-11 040002> - Badlands Landfill 

(1) LCS/LCSD Studies - VOCs, Sulfur Scan and Fixed Gases 
(2) Internal Duplicate Sample Analyses - VOCs, Sulfur Scan and Fixed Gases 
(3) Method Blank Results - VOCs, Sulfur Scan and Fixed Gases 



(~) AccuLabs, Inc. 
Air Tol<ic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info S..mp/elnfo Ropo/t Info 

Projed ID: 7211045.00 Date Prepared: 04113111 Acculabs Batch 10: 04132011-VOC.T015 FUll Scan 

Sample SKe: Bodlando Llrl<tlill Dote Analyzed: 04113111 Date Reported: 04118/11 
Moreno Valley, CA Sample Matrix: AJr Reporting Uniio; ppbV 

Client Name: SCS Field Service& 

Laboratory Control Standards CLCS/LCSDl Studies for VOC Test by EPA T0-15 Method 

LCS IDR AiAl4132011 lCS & LCSO.OC f VOca bv E;PA T0..1S.C .Jl[ 

Test Parameter 

Acetone 
Benzene 
Benzyl Chloride 

Bromodichloromethane 
' Bromoform 

Bromomethane 
Carbon Dlaulftde 
Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 
Chloroform 
Chloromethane 

ci5-1,2-Dichloroethene 

ci&-1,3-0ichloropropene 

Cycle hexane 

Dlbromoehtoromethane 

Dichlorodtfluoromethane F12 

Ethanol 

EthYl Acetate 
Ethylbenzene 

1,1, 1-Trichloroethane 

1.1.2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1,2-Trlchloratrltuoroethane F113 

1,1-0ichloroethane 

1, 1-0ic:hloroethene 

1 .2.4-Trichtorobenzene 

1.2.4-Trim ethyl benzene 
1,2-0tbromoethane (EDB) 

1,2-0ichlorobenzene 

1,2-Dic:hloroethane 

1,2-Dichloropropane 

1,2-0ichlorotll!trafluoroethane (F114) 

1,3,5-Trimll!thVIbenzene 

1.3--Butad/ene 
1,3-0lchlorobenzene 

1,4-0lchlorobenzene 

1,4-0foxane 

2-Butanone MEK) 

2-HtlC3nono(MBK) 

4-Ethvltoluene 

Hexachlorobutadiene 

Hexane 

lsoproPVI alcahol 

..,.&p.Xyleneo 

Methyl llobutyl Ketone (MIBK) 

Methyl !-Butyl Elhe~MTBE 

Methylene chloride 

n-HeDtane 

o.X lene 

Propylene 

lstvrene 

Tetrachlaroethene PCE 
Tetrahydrofl.nn 

Tofuene 

trana-1.2.01chloroethene 

trans-1 ,3-0ichloropropene 

Trichloroethene TCE 

Trlchloronuoromethane (F1 1) 

Viny!Aeetate 

Vin I chloride 

Swtem Monjtodng Comoound 

4-Bromonuorobenzene (LCS) 

~romonuorobenzene (LCSO) 

AccuL.abs, Inc. 

tt£1~'1 
EllisHsue 

Laboratory Director 

Blank Amount 

Reoult s lked 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 
0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10,0 

0 10.0 

0 10.0 

0 10.0 

0 20.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

I GC/US !):~IIlii: 

LCS 

Resu~ 

10.9 

10.8 

9.90 

11.4 

11.3 

10.9 

10.8 

10.9 

10.8 

11.2 

10.7 

11.2 

10.6 

11.1 

11.0 

11.7 

10.9 

10.9 

10.8 

11.2 

10.9 

9.99 

11.4 

10.6 

10.7 

10.8 

8.60 
9.91 

12.0 

9.51 

11.1 

11.4 

11.3 

10.2 

11.1 

10.4 

10.1 

9.65 

10.4 

10.1 

10.7 

9.5 

10.6 

10.6 

22.4 

10.4 

10.4 

10.9 

11.3 

11.7 

10.8 

11.7 

11.1 

10.7 

11.0 

10.7 

11.3 

11.1 

11.0 

12.6 

11.3 

LCS LCSD 

% Re<Overv R...,tt 

109 11.8 

108 10.8 

99 10.9 

114 11.9 

113 11.8 

109 11.4 

108 10.9 

109 11.6 

106 10.8 

112 11.6 

107 10.9 

112 11.7 

106 10.8 

111 11.4 

110 11.2 

117 12.0 

109 11.8 

109 11.3 

108 11.0 

112 11.5 

109 11.7 

100 10.5 

114 11.7 

106 10.7 

107 10.9 

108 11.1 

86 9.67 

99 10.5 

120 12.2 

95 10.3 

111 12.0 

114 11.6 

113 12.0 

102 10.6 

111 11.7 

104 11.1 

101 10.8 

97 11.1 

104 10.6 

101 11.2 

107 11.1 

95 10.2 

106 10.5 

106 11.9 

112 23.3 

104 11.4 

104 10.7 

109 11.0 

113 11.5 

117 12.3 

108 11.2 

117 11.9 

111 11.3 

107 10.9 

110 11.2 

107 10.7 

113 11.8 

111 11.4 

110 12.0 

126 12.7 

113 11.7 

Surrogate % Recoverv 

111.8 

116.3 

LCSD Spike RPD 

%Recovery QCUmtt %RPO acum·lt 
118 70.130 8.4 20 

108 7().130 . 0.5 20 

109 70-130 9.3 20 

119 7().130 4.7 20 

118 7().130 3.9 20 

114 7().130 4.0 20 

109 7().130 0.5 20 

116 7().130 6.3 20 

108 70.130 1.7 20 

116 7().130 3.1 20 

109 7().130 2.5 20 

117 7().130 4.7 20 

108 7().130 1.6 20 

114 7().130 2.8 20 

112 7().130 1.8 20 

120 7M30 2.3 20 

118 7M30 7.3 20 

113 70.130 37 20 

110 70-130 2.1 20 

115 7().130 2.7 20 

117 7(1.130 7.2 20 

105 7().130 5.2 20 

117 7().130 2 .7 20 

107 7(1.130 14 20 

109 7().130 1.3 20 

111 70-130 2,6 20 

97 7CI-130 12 20 

105 7().130 5.3 20 

122 70.130 1.3 20 

103 7().130 7.5 20 

120 70.130 7.4 20 

116 7().130 1.7 20 

120 7M30 5.8 20 

106 7().130 3.9 20 

117 7().130 5.2 20 

111 7(1.130 6.3 20 

108 7().130 6.2 20 

111 7(1.130 14 20 

106 7().130 1.6 20 

112 7().130 11 20 

111 7().130 3.7 20 

102 7().130 7.1 20 

105 7(1.130 1.5 20 

119 7().130 11 20 

116 7().130 3.8 20 

114 7().130 9.7 20 

107 7().130 2.9 20 

110 7CI-130 14 20 

115 7CI-130 19 20 

123 70.130 4.4 20 

112 7().130 4.2 20 

119 7().130 2.3 20 

113 7().130 2.0 20 

109 7(1.130 1.7 20 

112 7().130 1.3 20 

107 70.130 0.5 20 

118 7().130 4.4 20 

114 7().130 2.2 20 

120 7().130 8.7 20 

127 7().130 0.9 20 

117 7().130 3.6 20 

R.L Date 

ppbV Analvz.o 

10.0 04113111 

0.50 04/13111 

0.50 04/13111 

2.00 04/13111 

2.00 04/13111 

2.00 04113111 

2.00 04/13111 

0.50 04/13111 

0.50 04/13111 

2.00 04113111 

0.50 04113111 

2.00 04113111 

2.00 04/13111 
2.00 04/13111 

2.00 04/13111 

2.00 04113111 

4.00 04/13111 

2.00 04113111 

2.00 04113111 

2.00 04113111 

2.00 04113111 

2.00 04113111 

2.00 04113111 

4.00 04113111 

2.00 04113111 

2.00 04113111 

2.00 04/13111 

2.00 04113111 

0.50 04113111 

0.50 04/13111 

0.50 04113111 

0.50 04113111 

4.00 04113111 

2.00 04113111 

2.00 04113111 

0.50 04113111 

0.50 04/13111 

0.50 04113111 

0.50 04113111 

8.00 04113111 

0.50 04113111 

2.00 04113111 

2.00 04/13111 

2.00 04113111 

2.00 04113111 

8.00 04113111 

2.00 04/13111 

2.00 04113111 

2.00 04113111 

4.00 04/13111 

2.00 04113111 

2.00 04/13111 

2.00 04113111 

2.00 04113111 

2.00 04/13111 

2.00 04113111 

2.00 04/13111 

2.00 04113111 

0.50 04113111 

4.00 04113111 

0.50 04/13111 



(4.,) AccuLabs, Inc. 
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and HIWildous Waste • Chemteal Consuttation 

Proi&ct Info Sllmpmlnfo R~potf Info 
Pro}ed: 10: n1104S.OO Date Prepared; 04113111 Accul..abs Batch 10; 01132011-Sulfur Soar>-TRS-QC 

Sample Site: Badtands landfill Da1e Analyzed: 04/13111 Date Reported: 04/1811 1 

Moreno Valley, CA Sample Matrix: Air Reporting Units: ppbv 

Client Name: SCS Field Services 

Laboratory Control Standards !LCSILCSDl Studies for Sulfur Full Scan by ASTM D 5504-01 I SCAQMD370.91 

LCS IDa AL..o41322011 TRS.S If Se:lln-LCS & LCSD !.1 1,1[ 

Sample Amount LOS LOS LCSO LCSO Spike RPO R.L 

Test Parameter Resu~ Soll<o<l Result % Recoverv CUP. Result % Reooverv QCUmit %RPO QCUmit ppbV 

Hvdroaen SUlfide 0 500 443 89 445 89 70.130 0.5 20 5 

Carbon I Sulfide 0 500 489 98 491 98 7().130 0.4 20 2 

Methanethiot 0 500 482 96 ~ 94 70.130 2.7 20 2 

ormeth I sutfide 0 500 471 94 488 94 • 70.130 0.6 20 2 

Carbon Dllutflde 0 500 512 102 493 99 70.130 3.8 20 2 

Dimethyl disulfide 0 500 466 93 452 90 70.130 · 3.1 20 2 

- - - - - -Key; MOL- Method Detection, Umit RL= Reporting UmitJ-Trace Cone. betWeen MDL and RL M.S. - Method Blank T.B.- Tnp Blank F.S.- F1eld Blank E.B.- EqUipment Blank 

Syatem Monitoring Comooyod 

4-Bromonuorobenzene (LCS) 

4-Sromonuorobenzene (LCSO) 

AccuLabs, Inc. 

t&i~"( 
Etlls Hsue 
LabOratory Director 

Syrrogate 'f. Bccoyery 

92.8 

95.6 

~ 
80.120 

80.120 

Date 

Analyzed 

04113111 

04113111 

04/13111 

04113111 

04/13111 

04113111 



AccuLabs, Inc. 
Air Toxic • Contaminalod SoQe Water and Wa-r • Industrial and Haza~us Waste • Chemical Consultation 

Proiedlnfo SamPle Info Repprt Info 
Project ID: n11045.00 Date Prepared: 04113111 Accul.abo Batch 10: 04132011-B'AJC-QC 

Sam~e Site: BadLands Landfill Date Analyzed: 04113111 Date Reported: 04/18/11 
Moreno Valley, CA Sample Matrix: Air Reporting Units: ppbv 

Client Name: SCS Field Services 

Laboratory Control Standards ILCS/LCSDI Studies tor Methane arn;t Fjxed Gases Test bv EPA T0-3 

lCSID AL.o4t320 1 Cl EPA3CMIASTM 0.11M6 I" lol< 0[ 

Sample Amount LCS LCS LCSD LCSD R.L 
Teat Parameter Reoutt SOiked R...,l % 'Recovery Result %Recovery QCUmit %RPD QCUmit %&ppmV 

Carbon Dtoxfde (%) 0 5.015 4.964 99 4.963 99 B0-120 0.4 20 0.01 
Oxygen o/o) 0 5.074 5.062 100 5.032 99 80-120 0.6 20 0.1 
Ni1rogen(%) 0 5.027 5.083 101 5.040 100 B0-120 0.8 20 0.1 

Methane-TCO (% 0 4.000 4.174 104 4.127 103 80-120 1.1 20 0.001 
Carbon Monnoxide (%) 0 5.000 5.0 101 5.0 101 B0-120 0.2 20 0.1 
Methane-FlO ( pomv 0 40000 41640 104 41690 104 80-120 0.1 20 1.0 - - - - -Key.MOL- Method Detection Umit RL- Reporting Umlt J- Trace Cone. bet\Yeen MOL and RL M.S.- Method Blank T.B.- Tnp Blank F.B.= Field Blank E.B.= Equipment Blank 

Accul.abs. Inc. 

tltl~, 
Ellii:Hsue 

laboratory Director 

Date 

Analyzed 
04/13111 

04/13111 

04113111 

04/13111 

04/13111 

04113111 



AccuLabs, Inc. 
Air Toxic • Contaminated Soil • Wal.er and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project 10: 7211045.00 Sample 10: Method Blank AccuLabs 10: 04132011-FG-MB 

Sample Site: Badands Landfill Date Sampled: NA Date Reported: 04/18/11 

Moreno Valley, CA Date Received: NA Reporting Units: % & ppmV 

Client Name: SCS Field Services Sample Matrix: Air 

Nitrogen, Oxvaen, Carbon Dioxide and Methane by ASTM D-1946 

Oxygen 

Nitrogen 

Carbon Dioxide 

Methane 

Methane 

Ana lyle 

Key: MOL • Melllod Oeeedlon UmM RL • Ropolling Uml 

AccuLabs, Inc. 

t~ t.-f.;'i 
Ellis Hsue 

Laboratory Director 

Sample Date Date 

Units Batch MDL RL Result OF Method Prepared Analyzed 

o/o 11040002 0.1 0.1 20.9 1 ASTM D-1946 04/13111 04/13/11 

% 11040002 0.1 0.1 79.1 ASTM D-1946 04/13111 04113111 

% 11040002 0.01 O.o1 NO ASTM 0-1948 04113111 04/13111 

% 11040002 0.001 0.001 NO ASTMD-1946 04113111 04/13111 

ppmV 11040002 0.3 1.0 NO EPA T0-3 04113111 04/13111 
J = Troce Cone. -n MOt. and Rl M.B. • Mothocllllank T .B. • Til> B- F.B. • Field Blank E.B. • Equipment Blank 

Qualifiers 



AccuLabs, Inc. 
Ajr Toxic e Contaminated SoH e Water and Wastewater e Industrial and Hazardous Waste e Chemical Consultation 

Project Info Sample Info Report Info 
Project 10: 7211045.00 Sample 10: Method Blank AccuLabs ID: 04132011-MB 

Sample Site: Badlands Landfill Date Sampled: NA Date Reported: 04/18/11 

Moreno Valley, CA Date Received: NA Reporting Units: ppbV 

Client Name: SCS Field Services Sample Matrix: Air 

Volatile O[g~m~ QQmi2Q!.Jnds b~ EPA T0-15 Method 
EPA Sample Date Date 

Analyte Method Batch MDL RL Result DF Prepared Analyzed Qualifiers 

Acetone T0-15 11040002 0.63 2 NO 04/13/11 04/13/11 

Benzene T0-15 11040002 0.17 0.5 NO 04/13/11 04/13/11 

Benzyl Chloride T0-15 11040002 0.50 NO 04/13111 04/13111 

Bromodichloromethane T0-15 11040002 0.20 0.5 NO 04/13111 04/13111 

Bromoform T0-15 11040002 0.20 0.5 NO 04/13111 04113111 

Bromomethane T0-15 11040002 0.21 0.5 NO 04113111 04113111 

2-Sutanone (MEK) T0-15 11040002 0.56 2 NO 04113111 04113/11 

Carbon Disulfide T0-15 11040002 0.20 0.5 NO 04113111 04113111 

Carbon Tetrachloride T0-15 11040002 0.19 0.5 NO 04/13/11 04/13/11 

Chlorobenzene T0-15 11040002 0.21 0.5 NO 04113/11 04113/11 

Chloroethane T0-15 11040002 0.30 0.5 NO 04/13/11 04/13/11 

Chlorofonn T0-15 11040002 0.23 0.5 NO 04113/11 04/13/11 

Chloromethane T0-15 11040002 0.18 0.5 NO 04113/11 04/13/11 

1 ,2-Dibromoethane (EDB) T0-15 11040002 0.18 0.5 NO 04/13/11 04113111 

Dibromochloromethane T0-15 11040002 0.20 0.5 NO 04113111 04113111 

1 ,2-Dichlorobenzene T0 -15 11040002 0.18 0.5 NO 04/13/11 04113111 

1 ,3-0ichlorobenzene. T0-15 11040002 0.18 0.5 NO 04/13111 04/13/11 

1 ,4-Dichlorobenzene T0-15 11040002 0.20 0.5 NO 04/13111 04/13111 

Oichlorodifluoromethane (F-12) T0-15 11040002 0.18 NO 04/13111 04/13/11 

1, 1-Dichloroethane T0-15 11040002 0.21 0.5 NO 04/1 3/11 04/13111 

1 ,2-0ichloroethane T0-15 11040002 0.19 0.5 NO 04/1 3/11 04/13111 

1, 1-0ichloroethene T0-15 11040002 0.23 0.5 NO 04/1 3/11 04/13111 

cis-1 ,2-Dichloroethene T0-15 11040002 0.19 0.5 NO 04/13111 04/13111 

trans-1 ,2-Dichloroethene T0-15 11040002 0.20 0.5 NO 04/13111 04/13/11 

1 ,2-0ichloropropane T0-15 11040002 0.17 0.5 NO 04/13111 04/13/11 

cis-1 ,3-Dichloropropene T0-15 11040002 0.21 0.5 NO 04/13111 04/13/11 

trans-1 ,3-Dichloropropene T0-15 11040002 0.14 0.5 NO 04/13111 04/13/11 

1 ,2-Dichlorotetrafluoroethane(F-114) T0-15 11040002 0.19 1 NO 04/13111 04/13/11 

Ethyl benzene T0-15 11040002 0.17 0.5 NO 04113111 04/13/11 

4-Ethyitoluene T0-15 11040002 0.21 0.5 NO 04/13/11 04113111 

Hexachloro-1 ,3-butadlene T0-15 11040002 0.26 0.5 NO 04/13/11 04113111 

~y: MOl • Method Oetedion Limit RL~ Reporting Limit J= Trace Cone. between MOL and RL M.B.= Method Blank T.B.= Trip .Biank F.B.= Field Blank E.B.= Equipment Blank 



AccuLabs, Inc. 
Air Toxic • Contaminated Solie Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project ID: 7211045.00 Sample ID: Method Blank AccuLabs 10: 04132011-MB 

Sample Site: Badlands Landfill Date Sampled: NA Date Reported: 04/18/11 

Moreno Valley, CA Date Received: NA Reporting Units: ppbV 

Client ID: SCS Field Services Sample Matrix: Air 

VQI§!ttl~ Orgamc QQmQounds b)l EPA T0-15 Method 
EPA Sample Date Date 

Ana lyle Method Batch MDL RL Result OF Prepared Analyzed 

Methylene Chloride T0-15 11040002 0.23 2 ND 04/13111 04/13/11 

4-Methyi-2-Pentanone (MIBK) T0-15 11040002 0.57 2 ND 04/13/11 04/13/11 

2-Hexanone(MBK) T0-15 11040002 0.53 2 NO 04/13111 04/13/11 

Styrene T0-15 11040002 0.16 0.5 NO 04/13/11 04/13/11 

1,1 ,2,2-Tetrachloroethane T0-15 11040002 0.18 0.5 ND 04/13111 04/1311 1 

Tetrachloroethene (PCE) T0-15 11040002 0.21 0.5 NO 04/13111 04/13/11 

Toluene T0-15 11040002 0.22 0.5 NO 04/13/11 04/13111 

1 ,2,4-Trichlorobenzene T0-15 11040002 0.26 0.5 NO 04/13/11 04/13/11 

1,1,1-Trichloroethane T0-15 11040002 0.21 0.5 ND 04/13/11 04/13/11 

1,1,2-Trichloroethane T0-15 11040002 0.23 0.5 ND 04/13/11 04/13/1 1 

Trichloroethene (TCE) T0-15 11040002 0.19 0.5 ND 04/13111 04/13/11 

Trichlorofluoromethane(F-11) T0-15 11040002 0.17 ND 04/13111 04/13/11 

1,1 ,2-Trichlorotrifluoroethane(F-113) T0-15 11040002 0.19 ND 04/13/11 04/13/11 

1 ,2,4-Trimethylbenzene T0-15 11040002 0.17 0.5 ND 04/13/11 04/13/11 

1,3,5-Trimethylbenzene T0-15 11040002 0.18 0.5 NO 04/13/11 04/13111 

Vinyl Acetate T0-15 11040002 0.20 1 ND 04/1311 1 04/1 3/11 

Vinyl Chloride T0-15 11040002 0.17 2 NO 04/13111 04/13/11 

m &p-Xylene T0-15 11040002 0.33 NO 04/13/11 04/13111 

a-Xylene T0-15 11040002 0.19 0.5 NO 04/13/11 04/13/11 

~y: MOL= Method Detection Um~ RL • Reporting Umit J =Trace Cone. Bel MOL and RL M.B. = Method Blank T.B. =Trip Blank F.B. = Field Blank E.B. = Equipment Blank 

Svstem Monitoring Compound 

4-Bromofluorobenzene 

AccuLabs, Inc. 

t~l~-t 
EllisHsue 

Laboratory Director 

Surrooate % Recoverv 

106.9 

OC Limit % 

70.130 

Qualifiers 



(~) AccuLabs, Inc. 
ICtr Toxic e COIUmlnoled SOli e Witt< ond Wall-ore Industrial ond Haullloo.la Walla e Chemical Consultation 

Proiect Info SamDielnfo Reoort Info 
Project 10: 7211045.00 Sample 10: Method Blank AccuLabs 10: 04132011-S-MB 

Sample Site: Badlands Landfill Date Sampled: NA Date Reported: 04118/11 
Moreno Valley, CA Date Received: NA Reporting Units: ppMv 

Cient Name: SCS Field Services Sample Matrix: Air 

Total Sulfur and Sulfur Specification by Modified AQMD 307.91/ ASTM D 550+01 

ASTM Sample Date Dale 
Ana lyle Method Batch MOL RL Resul OF Prepared Analyzed 

Hydrogen sulfide 05504-01 11040002 0.010 0.050 NO 04113111 04113111 
Carbonyl sulide 05504-01 11040002 0.005 0.010 NO 04113111 04113111 
Methanethiol (Methyl Mercaptan) 05504.01 11040002 0.005 0.010 NO 04/13111 04/13111 
Ettlanethiol (Ethyl Mercaptan) 05504.01 11040002 0.005 0.010 NO 04/13/11 04/13111 
Dimethyl Sulfide 05504.01 11040002 0.005 0.010 NO 04/13111 04113111 

Carbon Disulfide 05504-01 11040002 0.005 0.010 NO 04/13111 04113111 
Isopropyl Mercaptan 05504-01 11040002 0.005 0.010 NO 04113111 04/13111 

rH'ropyt Mercaptan 05504.01 11040002 0.005 0.010 NO 04113111 04113111 
Disulfide dimethyl D 5504-01 11040002 0.005 0.010 NO 04/13111 04/13111 
Total Reduced Sulfur (TRS) as Hydrogen Sulfide in pplllv: 
Key. MDl.&Melhodo.tec:tion Uml Rl•Rtportingl.Mrj: JotT..-ce Cone. btltwMn t.60LMCIRL M..B.• ~Blank T.8.• Trfpettnk F.B.•F"oeid-k E.B.=Equ;p..oBianlc 

SYJtem Moni!orinQ ComQO!Ild 
-4-BromofiUOIObenzene 

AccuLabs, Inc. 

t~l~"( 
Ellis Hsue 

Laboratory Director 

Swogate % Becoverv 
86.1 

~ 
70-130 

TRS 

Factor 
1.00 

0.567 
0.708 

0.548 

0.548 

0.447 

0.447 
0.447 

0.362 

SuWur 

as HaS 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



<III> Supporting Document 

<AL-11 040002> - Bedlands Landfill 

(1) Tracking Record of Applied Summa Canisters and Flow Controllers 
(2) 2nd Copy of Chain of Custody 



AccuLabs, Inc. 

Summa Canister and Flow Controller Tracking loa (with Vacuum Readings> 

for SCS Engineers, Badland Landfill 

Measured and checked on April 11 & April13, 2011 
by: Leando Montreal. BS. Laboratory Technician 

<A> Sjlonite Summa Canister: Two Sets 

AccuLabs 
Canister Loa • 

ENTECH 
Serial Number 

(1) AL-SC-051 ENTECH-SIN-7040 

(2) AL-SC-076 ENTECH-S/N-7372 

Before Shipment 
in Labs c• Hal 

Amjl 11, 2Q11 

< -30.0 

< -30.0 

At the end of Upon sample 
sampling period Receipt 

S!l t!:!e Field (" !:!,g) in !he LS!t!S (" Hg) 

Agrill~,2011 A!!ri113, ~Q11 

-1 -2 

0 -1 

<B> Flow Controller Assembly: Two Sets Calibrated for 2-hrs Sampling 

Comment / 
Fi~!Q I Liborato!)! 

Sam111~ IQ 

AL-11040002-01/ 

H-26 

AL-11040002-021 
H-27 

AL- 023A Sampling Tee with Vacuum Gauge, in-line Filer and Restrictor (Calibrated at 54.0 cern) 

AL- 024A Sampling Tee with Vacuum Gauge, in~lineFIIter andRestrictor (Calibrated at 54.3 cern) 



<1J 1!. A L b T Tel.: (626) 447-1888. (626) 447-1826 ccu a s, lnC. Fax: (626) 447-1841 . 

118 La Pam Street Unit C&D Arcadia, CA 91006 CHAIN OF CUSTODY RECORD Page \ of ----j{f-----
Client Name I Address: Projec\ Name I Numbe~ Location: 

~ BC\t! Gli)OS 1-M\(~· \\\ ANALISIS x 
~C5 f\e\ti Se(\,-,CeS I() /7 \\ Ot.fS . oO. mo.-~M V<i\\.Jv REQUIRED ~ ~ 

...... !-....; ' 
Project Manager: Phone: ;....0 . ~ 4 
G~\ ~...-. ..\e.z Cell: 

Q..~ s:- ~ 
Sampler: Fax: ~ 

E-~~a\Y\ Lr>oe:z ~·~ · E-maii:C.e.lJr·\-ez. () .. ..,.(' "'"~" ~. l'llrV\ .....0 t;!il 

II 
Container #of Sampling Sampling &"' Client Sample ID I ••sample 

Special Instructions I 
Description Laboratory ID Matrix Type Containers Date Time >7 v, . Preservatives If Any 

i~ · 'lb IAc.s. bL 

' 1.{··13 ll:5'1 X X X itt · 4--~ ~()_C> l2_.- rJi ~c 

"- 't l I r..,,'--:;. ~~ t 4 ·13 li:58 X X X - f\7 

Received by: , Company: A C.C){ Ltl~ l.IJC. 
Client's P.O. Number: 

Rel inq~i:.~y: Company: £.C$ ,~ 6 <JJ \;Cn•O.:.t..;i 

Print: -;:. -r\1"\ l ,/h..=>.? Date: ':t.~B~ I' Print: :S (..i d-t-.J -f-Jc.u 1= Date: 4/ I :>It l I*• ABBREVIATIONS Turnaround Time: (Check) 

;z~,~ 
Time: j : IOf,... Sign: /A Lt'~ ~ • .c~ Time:·~~/(} . A- Air NA- Nonaqueous 

Same day _ _ 72 hours _ _ Sign:. - 1
• ~. 

·,- ./" I ._-A'-.. 
S- SloH 24 hours ___ S days I il AQ -Aqueous --

Relinquished by: Com pany: Received by: Company: C - Composite SL - Sludge 
48 hours _ __ Normal v 

WW - Wasle Water Print: Date: Print: Date: OW - Drinking Water W _ Water Sample Integrity: (Check) 
Sign: Time: Sign: Time: G - Grab GW- Ground Water 

Temperature Intact 

Note: Paymenffor service is due within 3Cfdays~fromTtie date or mvo1ce. 
Samples will be disposed of after 30 days from the date of issuing the final report. White -Accompany Lab Report to Client Canary - Client's Copy Pink - Lab's Chrono File 



(4) AccuLabs, Inc. 
Air Toxic • Contaminated Soil • Water and Wastewater • lndusbial and Hazardous Waste • Chemical Consultation 

Proiect Info Samo/e Info Reoortlnfo 
Project ID: Ken nee-Badlands Landfill Date Piepared: 03J02111 AccuLabs Batch ID: 03022011-EPA3C-QC 

Sample Sfto: Badlands Landfill. Date Analyzed: 03102111 Date Reported: 0:!104/11 

Moreno Valley, CA Samp~ Matrix: Ajr Ropotting Uni1s: ppbv 

Client Name: SCS Fteld Services 

Laboratory Control Standards CLCSILCSD) Studies for Methane and Fixed Gases Test by EPAT0-3 

LCSID AL03022011 OCto EPAJCM/ASTMD-1946 s: - r 

Sample Amount LCS LCS LCSD LCSD R.L. 

Test Parameter Result Sciked Resort % Recoverv Result %Recovery QCUmft %RPD QC Limit %& ppmV 
Carbon DioiOde (%) 0 5.000 4.847 97 4.815 96 8~120 0.7 20 0.01 

Oxygen(%) 0 5.000 5.540 111 5.557 111 8~120 0.3 20 0.1 

Nitrogen (%) 0 5.000 5.554 111 5.547 111 8~120 0.1 20 0.1 
Methan&-TCD (%) 0 4 .010 3.852 95 3.835 96 8~120 0.4 20 0.001 

Carbon MonnoiOde (pomV) 0 5.000 4.902 98 4.872 97 80-120 o.e 20 50 

Melhano-FID lcomVl 0 40100 38518 95 383<40 95 80-120 0.5 20 1.0 
Key:MDL-- Method Detection Umlt RL= Reporting UtnitJ= Trace Cone. between MDL and RL M.B.= Method BlankT.B.• Tnp Blank F.B.• Field Blank E.B.= Equipment Blank 

AccuLabs, Inc. 

t~\--~-; 
Ehis Hsue 
laboratory Director 

Date 

Anaig_ed 

03102111 

Ol/02111· 

03/02111 

Ol/02111 

03/02111 

03102111 



<I > Analytical Results 

<AL-11030001> - Bedlands Landfill 

(1) VOCs Full Scan - EPA T015 
(2) Sulfur Scan with Hydrogen Sulfide by ASTM D-5504 
(3) Fixed Gases with Methane by ASTM D-1946 



AccuLabs, Inc. 
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project 10: 7211045.00 Sample ID: H27 AccuLabs 10: 11-04-0002-02 

Sample Site: Badlands Landfill Date Sampled: 04/13/11 Date Reported: 04/18/11 

Moreno Valley, CA Date Received: 04/13/11 Reportlng Units: ppbV 

Client Name: SCS Field Services Sample Matrix: Air 

Volatile Orgamc Comgounds bl£ EPA T0-15 Method 
EPA Date Date 

Analyte Method Batch MDL RL Result OF Prepared Analyzed 

Acetone T0-15 11040002 0.63 200 4986 100 04/13/11 04/13/11 

Benzene T0-15 11040002 0.17 50 4133 100 04/13/11 04/13/11 

Benzyl Chloride T0-15 11040002 0.50 1 NO 04/13/11 04/13/11 

Bromodichloromethane T0-15 11040002 0.20 0.5 NO 04/13/11 04/13/11 

Bromoform T0-15 11040002 0.20 0.5 ND 04/13/11 04/13/11 

Bromomethane T0-15 11040002 0.21 0.5 ND 04/13/11 04/13111 

2-Butanone (MEK) T0-15 11040002 0.56 200 7098 100 04/13/11 04/13/11 

Carbon Disulfide T0-15 11040002 0.20 0.5 70.7 1 04/13/11 04/13/11 

Carbon Tetrachloride T0-15 11040002 0.19 0.5 ND 04/13/11 04/13/11 

Chlorobenzene T0-15 11040002 0.21 0.5 ND 04/13/11 04/13/11 

Chloroethane T0-15 11040002 0.30 5 826 10 04/13/11 04/13/11 

Chloroform T0-15 11040002 0.23 0.5 ND 1 04/13/11 04/13/11 

Chloromethane T0-15 11040002 0.18 5 173 10 04/13/11 04/13/11 

1,2-Dibromoethane (EOB) T0-15 11040002 0.18 0.5 NO 04/13/11 04/13/11 

Dibromochloromethane T0-15 11040002 0.20 0.5 NO 04/13/11 04/13/11 

1,2-0ichlorobenzene T0-15 11040002 0.18 0.5 ND 04/13/11 04/13/11 

1,3-Dichlorobenzene T0-15 11040002 0.18 0.5 NO 04/13/11 04/13/11 

1,4-Dichlorobenzene T0-15 11040002 0.20 0.5 1.13 04/13/11 04/13/11 

Dichlorodifluoromethane (F-12) T0-15 11040002 0.18 100 3455 100 04/13/11 04/13/11 

1,1-Dichloroethane T0-15 11040002 0.21 5 675 10 04/13/11 04/13/11 

1,2-Dichloroethane T0-15 11040002 0.19 5 1759 10 04/13/11 04/13/11 

1,1-Dichloroethene T0-15 11040002 0.23 0.5 ND 04/13/11 04/13/11 

cis-1,2-Dichloroethene T0-15 11040002 0.19 5 350 10 04/13/11 04/13/11 

trans-1,2-Dichloroethene T0-15 11040002 0.20 0.5 89.8 04/13/11 04/13/11 

1,2-0ichloropropane T0-15 11040002 0.17 5 103 10 04/13/11 04/13/11 

cis-1,3-Dichloropropene T0-15 11040002 0.21 0.5 NO 1 04/13/11 04/13/11 

trans-1,3-Dichloropropelie T0-15 11040002 0.14 0.5 ND 1 04/13/11 04/13/11 

1,2-0ichlorotetrafluoroethane(F-114) T0-15 11040002 0.19 10 111 10 04/13/11 04/13/11 

Ethyl benzene T0-15 11040002 0.17 50 1433 100 04/13/11 04/13/11 

4-Ethyltoluene T0-15 11040002 0.21 0.5 87.0 1 04/13/11 04/13/11 

Hexachloro-1,3-butadiene T0-15 11040002 0.26 0.5 ND 1 04/13/11 04/13/11 

tcay: MOl= Method Detection Umit R~= Reporting Um~ J= Trace Cone. between MDL and R~ M.B.= Method Blank T.B.= Trip Blank F.B.= Field Blank E. B.= Equipment Blank 



AccuLabs, Inc. 
Air Toxic • Contaminated Soil• Water and Wastewater elndustrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project ID: 7211045.00 Sample ID: H27 AccuLabs ID: 11-04-Q002-02 

Sample Site: Badlands Landfill Date Sampled: 04/13/11 Date Reported: 04/18/11 

Moreno Valley, CA Date Received: 04/13/11 Reporting Units: ppbV 

Client ID: scs Field Services Sample Matrix: Air 

Volatll!;! QrQS!nl!;l QQmi;!QUnds b~ EPA T0-15 Method 
EPA Date Date 

Analyte Method Batch MDL RL Result OF Prepared Analyzed 

Methylene Chloride T0-15 11040002 0.23 200 8512 100 04/13/11 04/13/11 

4-Methyi-2-Pentanone (MIBK) T0-15 11040002 0.57 200 1n2 100 04/13/11 04/13/11 

2-Hexanone (MBK) T0-15 11040002 0.53 2 NO 1 04/13/11 04/13/1 1 

Styrene T0-15 11040002 0.16 5 613 10 04/13/11 04/13/1 1 

1,1,2,2-Tetrachloroethane T0-15 11040002 0.18 0.5 NO 1 04/13/11 04/13/11 

Tetrachloroethane (PCE) T0-15 11040002 0.21 5 892 10 04/13/11 04/13/11 

Toluene T0-15 11040002 0.22 50 8481 100 04/13/11 04/13/11 

1,2,4-Trichlorobenzene T0-15 11040002 0.26 0.5 NO 04/13/11 04/13/11 

1,1,1-Trichloroethane T0-15 11040002 0.21 0.5 NO 04/13/11 04/13/11 

1,1,2-Trichloroethane T0-15 11040002 0.23 0.5 NO 04/13/11 04/13/11 

Trichloroethane (TCE) T0-15 11040002 0.19 5 385 10 04/13/11 04/13/11 

Trichlorofluoromethane(F-11) T0-15 11040002 0.17 10 563 10 04/13/11 04/13/11 

1,1,2-Trichlorotrifluoroethane(F-113) T0-15 11040002 0.19 1 25.8 1 04/13/11 04/13/11 

1,2,4-Trimethylbenzene T0-15 11040002 0.17 0.5 41.5 04/13/11 04/13/11 

1 ,3,5-Trimethylbenzene T0-15 11040002 0.18 0.5 30.3 04/13/11 04/13/11 

Vinyl Acetate T0-15 11040002 0.20 1 ND 04/13/11 04/13/11 

Vinyl Chloride T0-15 11040002 0.17 2 102 10 04/13/11 04/13/11 

m &p-Xylene T0-15 11040002 0.33 100 2498 100 04/13/11 04/13/11 

o-Xylene T0-15 11040002 0.19 5 420 10 04/13/11 04/1 3/11 
Key: MOL • Method Detection Uma RL • Reporting Lima J = Trace Cone. Bet. MDL ond RL M.B. • Method Blank T.B. = Trip Blank F.B. = Foetd Blank E.B. • Equipment Blank 

~~~~ MQni!Qrjog C!21!!12Q!.I!l!l ~urrggate % R~V!.lD£ QCLimit % 

4-Bromonuorobenzene 114.2 70-130 

AccuLabs, Inc. 

tftl~"( 
Ellis Hsue 

Laboratory Director 



AccuLabs, Inc. 
Air Toxic • COntaminated SOli • Water and Wastewater e lnduS1rialand Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 

Projec!ID: 7211045.00 Sample ID: H27 Acx:uLabs ID: 11-04-0002.{)2 

Sample Sije: Badlands Landfill Date Sampled: 04/13/11 Date Reported: 04/1 8/11 

Mor&no Valley, CA Date Received: 04/13/11 Reporting Units: ppMv 

Client Name: SCS Field Services Sample Matrix: Air 

Total Sulfur and Sulfur Specification by Modified AQMD 307.91/ ASTM D 5504-01 

ASTM Sample Date Date 

Analyte Method Batch MDL RL Resu~ OF Prepared Analyzed 

Hydrogen sulfide D5504.{)1 11040002 0.010 0.1 NO 1 04/13111 04/13111 

Carbonyl sulfide 0 5504.{)1 11040002 0.005 0.010 NO 1 04/13/11 04113111 

Methanethiol (Methyl Mercaptan) 05504.{)1 11040002 0.005 1.0 26.8 100 04/13111 04/13111 

Ethanethioi (Ethyl Mercaptan) 05504.{)1 11040002 0.005 0.010 NO 04/13111 04/13111 

Dimethyl Sulftde D 5504.{)1 11040002 0.005 1.0 7.87 100 04/13/11 04/13/11 

Carbon Disulfide 0 5504.{)1 11040002 0.005 0.010 0.047 04/13/11 04/13/11 

Isopropyl Mercaplan 0 5504.{)1 11040002 0.005 0.010 NO 04/13111 04/13/11 

n-Propyl Mercaptan 0 5504.{)1 11040002 0.005 0.010 NO 04113/11 04/13/11 

Disulfide dimethyl 0 5504.{)1 11040002 0.005 0.10 0.742 10 04/13/11 04/13/11 

Total Reduced Sulfur (TRS) as Hydrogen Sulfide in ppNiv: 

KeY: MDL • Method Detection Llmlt. RL,. Reporting Umit J= Trace Cone. beMreen MOL and RL M.B ... Method Blank T.B.• Trip Blank F.B.• Fltlld Blank E.B.• EqulpmeM Blank 

System Monitoring Compgynd 

4-Bromofluorobenzene 

AccuLabs, Inc. 

tat~"( 
Ellis Hsue 

Laboratory Director 

Surrogate% Recoyerv 

87.9 
~ 

70-130 

TRS 

Factor 
1.00 

0.567 

0.708 

0.548 

0.548 

0.447 

0.447 

0.447 

0.362 

Sulfur 

as H,S 

0 

0 

19.0 

0.0 

4.31 

0.02 

0 

0 

0.27 

23.6 



AccuLabs, Inc. 
PJr Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Sample Info 
Project 10: 7211045.00 Sample ID: H27 Acculabs ID: 11040002·02 

Sample Site: Badlands Landfill Date Sampled: 04/13/11 Date Reported: 04/18/11 

Moreno Valley, CA Date Received: 04/13/11 Reporting Units: % & ppmV 

Client Name: SCS Field Services Sample Matrix: Air 

Nitrogen. Oxygen. Carbon Dioxide and Methane by ASTM D-1946 

Oxygen 

Nitrogen 

Carbon Dioxide 

Methane 

Methane 

Anatyte 

Key: MD~ • Method Detection Umll RL • Reporting Uml 

AccuLabs, Inc. 

t=~ t.-{t; 'i 
EllisHsue 

Laboratory Director 

Sample Date Date 

Units Batch MDL RL Result DF Method Prepared Analyzed 

% 11040002 0.1 0.1 5.08 ASTM D-1946 04/1 3111 04/13111 

% 11040002 0.1 0.1 18.9 ASTM 0-1946 04/13111 04/13111 

% 11040002 0.01 0.01 47.5 ASTM D-1946 04/13111 04/13/11 

% 11040002 0.001 0.001 27.9 ASTM D-1946 04/13111 04/13111 

ppmV 11040002 0.3 1.0 277740 EPAT0-3 04/13/11 04/13/11 
J • Trace Cone. -MOL .nd R~ M.B. • Method Blank T.B. • Trip Blank F B . • Field Blank E. B. • Equlpmonl Blank 

Qualifiers 



AccuLabs, Inc. 
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical ConsuHation 

Project Info Sample Info Report Info 
Project ID: 7211045.00 Sample ID: H27-Duplicate AccuLabs ID: 11-04-0002-02-Dup 

Sample Site: Badlands Landfill Date Sampled: 04/13/11 Date Reported: 04/18/11 

Moreno Valley, CA Date Received: 04/13/11 Reporting Units: ppbV 

Client Name: SCS Field Services Sample Matrix: Air 

Volattle Orgamc Comgounds b~ EPA T0-15 Method 
*DuPlicate Test EPA ~ Primary Date RPD 

Analyte Method Batch MDL RL Result DF Result Analyzed (0-20)% 

Acetone T0-15 11040002 0.63 200 4978 100 4986 . 04/13/11 0.2 

Benzene T0-15 11040002 0.17 50 4228 100 4133 04/13/11 2.3 

Benzyl Chloride T0-15 11040002 0.50 ND ND 04/13/11 

Bromodichloromethane T0-15 11040002 0.20 0.5 ND ND 04/13/11 

Bromoform T0-15 11040002 0.20 0.5 ND ND 04/13/11 

Bromomethane T0-15 11040002 0.21 0.5 ND 1 ND 04/13/11 

2-Butanone (MEK) T0-15 11040002 0.56 200 7400 100 7098 04/13111 4.2 

Carbon Disulfide T0-15 11040002 0.20 0.5 71.4 70.7 04113111 1.0 

Carbon Tetrachloride T0-15 11040002 0.19 0.5 ND ND 04113111 

Chlorobenzene T0-1 5 11040002 0.21 0.5 ND 1 NO 04113111 

Chloroethane T0-15 11040002 0.30 5 866 10 826 04/13111 4.7 

Chloroform T0-15 11040002 0.23 0.5 ND 1 NO 04/13/11 

Chloromethane T0-15 11040002 0.18 5 180 10 173 04113111 4.0 

1 ,2-Dibromoethane (EOB) T0-15 11040002 0.18 0.5 NO NO 04113111 

Dibromochloromethane T0-15 11040002 0.20 0.5 NO NO 04113111 

1 ,2-0ichlorobenzene T0-15 11040002 0.18 0.5 ND NO 04/13111 

1 ,3-0ichlorobenzene T0-15 11040002 0.18 0.5 ND ND 04/13/11 

1 ,4-0ichlorobenzene T0-15 11040002 0.20 0.5 1.07 1 1.13 04/13111 5.5 

Oichlorodifluoromethane (F-12) T0-15 11040002 0.18 100 3596 100 3455 04/13/11 4.0 

1, 1-Dichloroethane T0-15 11040002 0.21 5 675 10 675 04/13/11 0.0 

1 ,2-Dichloroethane T0-15 11040002 0.19 5 1821 10 1759 04/13111 3.5 

1, 1-Dichloroethene T0-15 11040002 0.23 0.5 ND 1 NO . 04/13111 

cis-1 ,2-0ichloroethene T0-15 11040002 0.19 5 370 10 350 04/13/11 5.6 

trans-1 ,2-Dichloroethene T0-15 11040002 0.20 0.5 97.5 89.8 04/13/11 8.2 

1 ,2-0ichloropropane T0-15 11040002 0.17 5 109 10 103 04/13/11 5.7 

cis-1 ,3-Dichloropropene T0-15 11040002 0.21 0.5 NO 1 NO 04/13/11 

trans-1 ,3-0ichloropropene T0-15 11040002 0.14 0.5 NO ND 04/13/11 

1 ,2-0ichlorotetrafluoroethane(F-114) T0-15 11040002 0.19 10 120 10 111 04/13/11 7.8 

Ethyl benzene T0-15 11040002 0.17 50 1494 100 1433 04/13/11 4.2 

4-Ethyltoluene T0-15 11040002 0.21 0.5 91.9 1 87.0 04/13/11 5.5 

Hexachloro-1 ,3-butadiene T0-15 11040002 0.26 0.5 NO ND 04/13/11 

Key: MD~= Method Oelection ~im~ R~= Roporti01j Umil J= Trace Cone. between MOL and RL M.B.= Method Blank T.B.= Trip Blank F.B.= Flold Blank E.B.= Equipment Blank 



AccuLabs, Inc. 
Air Toxic • Contaminated Soile Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Pro~ct Info Sample Info Report Info 
Project 10: 7211045.00 Sample 10: H27-Duplicate AccuLabs 10: 11·04-0002-02-0up 

Sample Site: Badlands Landfill Date Sampled: 04/13/11 Date Reported: 04/18/11 

Moreno Valley, CA Date Received: 04/13/11 Reporting Units: ppbV 

Client 10: SCS Field Services Sample Matrix: Air 

Volatile Qrg5!n~ Qom[!ounds b)l EPA T0-15 M~thod 
•pyol!cate Test EPA ~ Primary Date RPD 

Analyte Method Batch MDL RL Result OF Result Analyzed (0-20)% 

Methylene Chloride T0-15 11040002 0.23 200 8677 100 8512 04/13/11 1.9 

4-Methyt-2-Pentanone (MIBK) T0-15 11040002 0.57 200 1771 100 1772 04/13/11 0.1 

2-Hexanone (MBK) T0-15 11040002 0.53 2 NO 1 NO 04/1 3/11 

Styrene T0-15 11040002 0.16 20 740 10 613 04/13/11 19 

1,1,2,2· Tetrachloroethane T0-15 11040002 0.18 0.5 NO 1 NO 04/13/11 

Tetrachloroethane (PCE) T0-15 11040002 0.21 5 90S 10 892 04/13/11 1.4 

Toluene T0-15 11040002 0.22 50 8750 100 8481 04/13/11 3.1 

1 ,2,4· Trichlorobenzene T0-15 11040002 0.26 0.5 NO NO 04/13/11 

1, 1, 1-Trichloroethane T0..15 11040002 0.21 0.5 NO NO 04/13/11 

1,1 ,2-Trichloroethane T0-15 11040002 0.23 0.5 NO NO 04/13/11 

Trichloroethene (TCE) T0-15 11040002 0.19 5 394 10 385 04/13/11 2.3 

Trichlorofluoromethane(F-11) T0-15 11040002 0.17 10 562 10 563 04/13/11 0.2 

1,1 ,2-Trichlorotrifluoroethane(F-113) T0-15 11040002 0.19 26.0 25.8 04/13/11 0.8 

1 ,2,4-Trimethylbenzene T0-15 11040002 0.17 0.5 45.4 41 .5 04/1 3/11 9.0 

1,3,5-Trimethylbenzene T0-15 11040002 0.18 0.5 32.7 30.3 04/13/11 7.6 

Vinyl Acetate T0-15 11040002 0.20 NO NO 04/13/11 

Vinyl Chloride T0-15 11040002 0.17 105 10 102 04/13/1 1 2.9 

m & p-Xylene T0-15 11040002 0.33 100 2692 100 2498 04/13/11 7.5 

o-Xylene T0-15 11040002 0.19 5 487 10 420 04/13/11 15 

Key: MDL = Method Detection Uml Rl = Reporting Uml J = Trace Cone. Bel MOl-Rl M.B. • Method Blank T.B. = Trip Blank F.B. • F"'ld Blank E. B. = Equipment Blank 

Sw~:m MQ!li1Qring ~Q!Ill2!2!.1!ld S!.!!!!29i!l!: 211 Recov!:Ql Q~Lim~ % 

4-Bromofluorobenzene 119.7/114.2 70-130 

AccuLabs, Inc. 

t&t~i 
Ellis Hsue 

Laboratory Director 



AccuLabs, Inc. 
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project 10: 7211045.00 Sample ID: H27 Duplicate Acculabs ID: 11 040002-02-Dup 

Sample Site: Badlands Landfill Date Sampled: 04/13/1 1 Date Reported: 04/18/11 

Moreno Valley, CA Date Received: 04/13/11 Reporting Units: % & ppmV 

Client Name: SCS Field Services Sample Matrix: Air 

• Duplicate Analysis 

Nitrogen. Oxygen, Carbon Dioxide and Methane by ASTM D-1946 

Analyte 

Oxygen 

Nitrogen 

Carbon Dioxide 

Methane 

Methane 
~y: MDL= Method Detection Uml 

AccuLabs, Inc. 

t~\·-ki 
Ellis Hsue 

Laboratory Director 

RL = Reporting Limtt 

Duplicate 

Units Batch MDL RL Result OF 

% 11040002 0.1 0.1 5.01 

% 11040002 0.1 0.1 19.0 

% 11040002 0.01 0.01 46.9 

% 11040002 0.001 0.001 27.7 

ppmV 11040002 0.3 1.0 275650 
J =Trace Cone. between MDL and RL M.B. =Method Blank T.B. = Trip Blank 

~ Date Pre'd 

Method Result & Tested 

ASTM D-1946 5.08 04/13/11 

ASTM D-1946 18.9 04/13/1 1 

ASTM D-1946 47.5 04/13/11 

ASTM D-1946 27.9 04/13/11 

EPA T0-3 277740 04/13/11 
F.B. = Fietd Blank E.B. =Equipment Blank 

BfQ 
(0-20)% 

1.4 

0.5 

1.3 

0.7 

0.8 



AccuLabs, Inc. 
Nr Toxic • Contaminated Soile Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Reoort Info 

Project 10: 7211045.00 Sample ID: H26 Acculabs ID: 11-04-0002-01 

Sample Site: Badlands Landfill Date Sampled: 04/13/11 Date Reported: 04/1 8/11 

Moreno Valley, CA Date Received: 04/13/11 Reporting Units: ppbV 

Client Name: SCS Field Services Sample Matlix: Air 

Volat1le Organrc Comgounds b)l EPA T0-15 Method 
EPA Date Date 

Analyte Method Batch MDL RL Result DF Prepared Analyzed 

Acetone T0-15 11040002 0.63 200 8948 100 04/13/11 04/13/11 

Benzene T0-15 11040002 0.17 50 5395 100 04/13/11 04/13/11 

Benzyl Chloride T0-1 5 11040002 0.50 1 ND 1 04/13/11 04/13/11 

Bromodichloromethane T0-15 11040002 0.20 0.5 ND 04/13/11 04/13/11 

Bromoform T0-15 11040002 0.20 0.5 NO 04/13/11 04/13/11 

Bromomethane T0-15 11040002 0.21 0.5 NO 1 04/13/11 04/13/11 

2-Butanone (MEK) T0-15 11040002 0.56 200 16240 100 04/13/11 04/13/11 

Carbon Disulfide T0-15 11040002 0.20 0.5 NO 04/13/11 04/13/11 

Carbon Tetrachloride T0-15 11040002 0.19 0.5 NO 04/13/11 04/13/11 

Chlorobenzene T0-15 11040002 0.21 0.5 ND 04/13/11 04/13/11 

Chloroethane T0-15 11040002 0.30 5 1032 10 04/13/11 04/13/11 

Chloroform T0-15 11040002 0.23 0.5 NO 1 04/13/11 04/13/11 

Chloromethane T0-15 11040002 0.18 5 315 10 04/13/11 04/13/11 

1,2-Dibromoethane (EDB) T0-15 11040002 0.18 0.5 ND 04/13/11 04/13/11 

Dibromochloromethane T0-15 11040002 0.20 0.5 ND 04/13/11 04/13/11 

1 ,2-Dichlorobenzene T0-15 11040002 0.18 0.5 ND 04/13/11 04/13/11 

1 ,3-Dichlorobenzene T0-15 11040002 0.18 0.5 ND 1 04/13/1 1 04/13/11 

1 ,4-Dichlorobenzene T0-15 11040002 0.20 0.5 1A2 1 04/13/11 04/13/11 

Dichlorodifluoromethane (F-12) T0-15 11040002 0.18 100 5119 100 04/13/11 04/13/11 

1, 1-Dichloroethane T0-15 11040002 0.21 5 1173 10 04/13/11 04/13/11 

1 ,2-Dichloroethane T0-15 11040002 0.19 5 878 10 04/13/11 04/13/11 

1, 1-Dichloroethene T0-15 11040002 0.23 0.5 NO 1 04/13/11 04/13/11 

cis-1 ,2-Dichloroethene T0-15 11040002 0.19 5 474 10 04/13/11 04/13/11 

trans-1 ,2-Dichloroethene T0-15 11040002 0.20 5 157 10 04/13/11 04/13/11 

1 ,2-Dichloropropane T0-15 11040002 0.17 5 228 10 04/13/11 04/13/11 

cis-1 ,3-Dichloropropene T0-15 11040002 0.21 0.5 ND 1 04/13/11 04/13111 

trans-1 ,3-Dichloropropene T0-15 11040002 0.14 0.5 NO 04/13/11 04/13/11 

1 ,2-Dichlorotetrafluoroethane(F-114) T0-15 11040002 0.19 10 174 10 04/13/11 04/13/11 

Ethylbenzene T0-15 11040002 0.17 50 2608 100 . 04/13/11 04/13/11 

4-Ethyltoluene T0-15 11040002 0.21 5 128 10 04/13/11 04/13/11 

Hexachloro-1 ,3-butadiene T0-15 11040002 0.26 0.5 ND 1 04/13/11 04/13/11 

Kaoy: MDL= Method Detection Lim~ RL= Reporting Lim~ J= Trace Cone. between MOL and RL M.B.= Method Blank T.B.= Tlip Blank F.B.= Field Blank E.B.= Equipment Blank 



AccuLabs, Inc. 
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project ID: 7211045.00 Sample ID: H26 AccuLabs ID: 11-04-0002-01 

Sample Site: Badlands Landfill Date Sampled: 04/13/11 Date Reported: 04/1 8/11 

Moreno Valley, CA Date Received: 04/13/11 Reporting Units: ppbV 

Client ID: SCS Field Services Sample Matrix: Air 

Volatile Orgamc Com[!ounds b~ EPA T0-15 Method 
EPA Date Date 

Analyte Method Batch MDL RL Result DF Prepared Analyzed 

Methylene Chloride T0-15 11040002 0.23 200 4366 100 04/13/11 04/13/11 

4-Methyi-2-Pentanone (MIBK) T0-15 11040002 0.57 200 4131 100 04/13/11 04/13/11 

2-Hexanone(MBK) T0-15 11040002 0.53 2 ND 04/13/11 04/13/11 

. Styrene T0-15 11040002 0.16 5 1201 10 04/13/11 04/13/11 

1,1,2,2-Tetrachloroethane T0-15 11040002 0.18 0.5 ND 1 04/13/11 04/13/11 

Tetrachloroethene (PCE) T0-15 11040002 0.21 5 1087 10 04/13/11 04/13/11 

Toluene T0-15 11040002 0.22 50 12160 100 04/13/11 04/13/11 

1 ,2,4-Trichlorobenzene T0-15 11040002 0.26 0.5 ND 04/13/11 04/13/11 

1,1, 1-Trichloroethane T0-15 11040002 0.21 0.5 ND 04/13/11 04/13/11 

1,1 ,2-Trichloroethane T0-15 11040002 0.23 0.5 ND 04/13/11 04/13/11 

Trichloroethane (TCE) T0-15 11040002 0.19 5 241 10 04/13/11 04/13/11 

Trichlorofluoromethane(F-11) T0-15 11040002 0.17 10 203 10 04/13/11 04/13/11 

1,1 ,2-Trichlorotrifluoroethane(F-113) T0-15 11040002 0.19 1 ND 1 04/13/11 04/13/11 

1 ,2,4-Trimethylbenzene T0-15 11040002 0.17 0.5 37.4 04/13/11 04/13/11 

1 ,3,5-Trimethylbenzene T0-15 11040002 0.18 0.5 35.3 04/13/11 04/13/11 

Vinyl Acetate T0-15 11040002 0.20 ND 1 04/13/11 04/13/11 

Vinyl Chloride T0-15 11040002 0.17 145 10 04/13/11 04/13/11 

m&p-Xylene T0-15 11040002 0.33 100 4128 100 04/13/11 04/13/11 

a-Xylene T0-15 11040002 0.19 5 405 10 04/13/11 04/13/11 

a<.y: MDL= Method Detection LimK RL = Reporting UmK J = Trace Cone. Bel MDL. and RL r.i.B. =Method Blank T.B. =Trip Blank F. B.= Fiold Blank E. B. =Equipment Blank 

~:t!illlm Monitoring ~Qmgound ~ynrog§te % R!.l!6111!il!Y QC !.imi! 0£l> 

4-Bromofluorobenzene 116.7 70-130 

AccuLabs, Inc. 

tfl.l~"( 
EllisHsue 

Laboratory Director 



AccuLabs, Inc. 
Air Toxic • COrrtamlnaled SOli • Wlltor and Wast-er • Industrial and H.ozardous Wallo • Chemical eonsulatlon 

Project Info SamJ)Ielnfo RePOrt Info 
Project 10: 7211045.00 Sample 10 : H26 AcaJLabs 10: 11~2.Q1 

Sample S~e: Badlands Landfill Date Sampled: 04/13111 Date Reported: 04118/11 

.Moreno Valey, CA Date Received: 04/13111 Reporting UnHs: ppMv 

Cient Name: SCS Field Services Sample Matrix: Air 

Total Sulfur and Sulfur Soecification by Modified AaMD 307.91/ ASTM D 550+01 

ASTM Sample Date Date 

Ana lyle Method Batch MDL RL R&sul OF Prepared Analyzed 

Hydrogen sulide 0~1 11040002 0.010 5.000 1U 100 04/13111 04/13111 

Carbonyl sllli<le 0~1 11040002 0.005 0.010 NO 1 04113111 04/13111 

Melhanethiol (Methyl M&rcaptan) D 5504.Q1 11040002 0.005 1.0 8.74 100 04/13111 04/13111 

Ethanethiol (Ethyl Mercaptan) D 5504.Q1 11040002 0.005 0.010 NO 04/13111 04/13111 

Dimethyl Sut!ide D 5504.Q1 11040002 0.005 1.0 t.22 100 04/13111 04/13111 

Carbon Disulfide D 5504.a1 11040002 0.005 0.010 0.057 1 04/13111 04/13111 

Isopropyl Mercaptan D 5504.Q1 11040002 0.005 0.010 NO 04113111 04113/11 

n-Propyl Mercaptan D ss04-ll1 11040002 0.005 0.010 NO 1 04/13111 04/13/11 

Disulfide dimethyl D 5504.Q1 11040002 0.005 0.10 0.311 10 04/13111 04/13111 

Total Reduced Sulfur(TRS) liS Hydrogen Sulfide in pp/Wv: 
Key: ,.,._•MIIIhod o.tectionl..Jd: RL• Repcl1ing Uml J•T~"M»Conc. b«wetnMOlandRL M.B.• M.t.od Bllnt T.B.•Trip B!Mk F.B.•F'ooldBlonk E.B.· E«-BIInk 

System MonHoring Compo!lld 

4 -Bromolluorobenzene 

AccuLabs, Inc. 

"ttet~i 
Ellis Hsue 

LaboratOfY Director 

Syrrogate % Recovery 

100.8 

~ 
70-130 

TRS 
Factor 

1.00 

0.567 

0.708 

0.548 

0.548 

0.447 

0.447 

0.447 

0.362 

Sulfur 

as H,S 

18.6 

0 

6.19 

0 

5.05 

0.03 

0 

0 

0 .11 

30.0 



-~~~-------~-----------~ AccuLabs, Inc. 
AJt Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Sample Info 
Project ID: 7211045.00 Sample ID: H26 AccuLabs ID: 11040002·01 

Sample Site: Badlands Landfill Date Sampled: 04/13/11 Date Reported: 04/18/11 

Moreno Valley, CA Date Received: 04/13/11 Reporting Units: % & ppmV 

Client Name: SCS Field Services Sample Matrix: Air 

Nitrogen. Oxvqen. Carbon Dioxide and Methane by ASTM D-1946 

Oxygen 

Nitrogen 

Carbon Dioxide 

Methane 

Methane 

Analyte 

Key: MOl. • Method Ottectlon Umlt Rl E Reporting L.iml 

AccuLabs, Inc. 

t~l4;"( 
Ellis Hsue 

Laboratory Director 

Sample Date Date 

Units Batch MDL RL Result OF Method Prepared Analyzed 

% 11040002 0.1 0.1 0.65 ASTM D-1946 04/13/11 04/13/11 

% 11040002 0.1 0.1 28.1 ASTM D-1946 04/13/11 04/13/11 

% 11040002 0.01 0.01 41.8 ASTM D-1946 04/13/11 04/13111 

% 11040002 0.001 0.001 28.7 ASTMD-1946 04/13111 04/13111 

ppmV 11040002 0.3 1.0 284980 EPA T0-3 04/13111 04/13111 

J • Trace Cone. -MDL ond Rl M.8. • Melhocl B-T.B. 2 T~p Bl...k F.B. • Field Blank E.B. • Equipment Blonlt 

Qualifiers 



AccuLabs, Inc. 
AJr Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project ID: 7211045.00 Sample 10: H26-Duplicate AccuLabs 10: 11-04-0002-01-Dup 

Sample Site: Badlands Landfill Date Sampled: 04/13/11 Date Reported: 04/18/11 

Moreno Valley, CA Date Received: 04/13/11 Reporting Units: ppbV 

Client Name: SCS Field Services Sample Matrix: Air 

Volatile Org§!m!;l QQm!;!Qunds b)l EPA T0-15 Method 
*Duplicate Test EPA ~ Primary Date B.fQ. 

Analyte Method Batch MDL RL Result OF Result Analyzed (0-20)% 

Acetone T0-15 11040002 0.63 200 7932 100 8948 04/13111 12 

Benzene T0-15 11040002 0.17 50 5613 100 5395 04113111 4.0 

Benzyl Chloride T0-15 11040002 0.50 ND NO 04/13/11 

Bromodichloromethane T0-15 11040002 0.20 0.5 NO NO 04/13111 

Bromoform T0-15 11040002 0.20 0.5 NO NO 04/13/11 

Bromomethane T0-15 11040002 0.21 0.5 NO NO 04/13/11 

2-Butanone (MEK) T0-15 11040002 0.56 200 16500 100 16240 04/13/11 1.6 

carbon Disulfide T0-15 11040002 0.20 0.5 NO NO 04/13/11 

Carbon Tetrachloride T0-15 11040002 0.19 0.5 NO NO 04/13/11 

Chlorobenzene T0-15 11040002 0.21 0.5 NO 1 NO 04/13111 

Chloroethane T0-15 11040002 0.30 5 876 10 1032 04/13111 16 

Chloroform T0-15 11040002 0.23 0.5 NO NO 04/13111 

Chloromethane T0-15 11040002 0.18 5 304 10 315 04/13/11 3.6 

1 ,2-Dibromoethane (EOB) T0-15 11040002 0.18 0.5 NO 1 NO 04/13/11 

Dibromochloromethane T0-1 5 11040002 0.20 0.5 NO NO 04/13/11 

1 ,2-0ichlorobenzene T0-15 11040002 0.18 0.5 NO NO 04/13/11 

1 ,3-Dichlorobenzene T0-15 11040002 0.18 0.5 NO NO 04/13/11 

1 ,4-Dichlorobenzene T0-15 11040002 0.20 0.5 1.27 1 1.42 04/13/1 1 11 

Dichlorodifluoromethane (F-12) T0-15 11040002 0.18 100 4415 100 5119 04/13/1 1 15 

1 , 1-Dichloroethane T0-15 11040002 0.21 5 1040 10 1173 04/13/1 1 12 

1 ,2-Dichloroethane T0-15 11040002 0.19 5 774 10 878 04/13/1 1 13 

1, 1-Dichloroethene T0-15 11040002 0.23 0.5 NO NO 04/13/1 1 

cis-1 ,2-Dichloroethene T0-15 11040002 0.19 5 393 10 474 04/13/1 1 19 

trans-1 ,2-0ichloroethene T0-15 11040002 0.20 5 146 10 157 04/13/11 7.3 

1 ,2-Dichloropropane T0-15 11040002 0.17 5 211 .10 228 04/13/11 7.7 

cis-1 ,3-Dichloropropene T0-15 11040002 0.21 0.5 NO NO 04113/11 

trans-1 ,3-Dichloropropene T0-15 11040002 0.14 0.5 NO NO 04/13/11 

1 ,2-0ichlorotetrafluoroethane(F-114) T0-15 11040002 0.19 10 206 10 174 04/13/11 17 

Ethyl benzene T0-15 11040002 0.17 50 2697 100 2608 04/13/11 3.4 

4-Ethyltoluene T0-15 11040002 0.21 5 125 10 128 04/13/11 2.4 

Hexachloro-1 ,3-butadiene T0-15 11040002 0.26 0.5 NO NO 04/13/11 
Key: MDL • Method Detection Umit RL= Reporting Um~ J= T111ce Cone. between MDL and RL M.B.• Method Blank T.B.= Trip Blank F.B.= Field Blank E. B.• Equipment Blank 



AccuLabs, Inc. 
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project 10: 7211045.00 Sample 10: H26-Duplicate Acculabs 10: 11-04-0002-01-Dup 

Sample Site: Badlands Landfill Date Sampled: 04/13/11 Date Reported: 04/18/11 

Moreno Valley, CA Date Received: 04/13/11 Reporting Units: ppbV 

Client 10: SCS Field Services Sample Matrix: Air 

Volatile OrgS![!IC Comgoung~ b~ EPA T0-15 Method 
•ouollcate Test EPA ~ Primary Date RPD 

Analyte Method Batch MDL RL Result OF Result Analyzed (Q-20)% 

Methylene Chloride T0-15 11040002 0.23 200 4040 100 4366 04/13111 7.8 

4-Methyi-2-Pentanone (MIBK) T0-15 11040002 0.57 200 4108 100 4131 04/13111 0.6 

2-Hexanone (MBK) T0-15 11040002 0.53 2 NO NO 04/13/11 

Styrene T0-15 11040002 0.16 20 1264 10 1201 04/13/11 5.1 

1,1 ,2,2-Tetrachloroethane T0-15 11040002 0.18 0.5 NO 1 NO 04/13/11 

Tetrachloroethene (PCE) T0-15 11040002 0.21 5 1059 10 1087 04/13/11 2.6 

Toluene T0-15 11040002 0.22 50 12110 100 12160 04/13/11 0.4 

1 ,2,4-Trichlorobenzene T0-15 11040002 0.26 0.5 NO NO 04/13/11 

1,1 , 1-Trichloroethane T0-15 11040002 0.21 0.5 NO NO 04/13111 

1 ,1,2-Trichloroethane T0-15 11040002 0.23 0.5 NO NO 04/13/11 

Trichloroethene (TCE) T0-15 11040002 0.19 5 224 10 241 04/13/11 7.3 

Trichlorofluoromethane(F-11) T0-15 11040002 0.17 10 178 10 203 04/13/11 13 

1,1 ,2-Trichlorotrinuoroethane(F-113) T0·15 11040002 0.19 NO 1 NO 04/13/11 

1 ,2,4-Trimethylbenzene T0-15 11040002 0.17 0.5 38.5 37.4 04/13/11 2.9 

1 ,3,5-Trimethylbenzene T0-15 11040002 0.18 0.5 37.0 35.3 04/13/11 4.7 

Vinyl Acetate T0-15 11040002 0.20 NO NO 04/13/11 

Vinyl Chloride T0-15 11040002 0.17 127 10 145.0 04/13/11 13 

m & p-Xylene T0-15 11040002 0.33 100 4302 100 4128 04/13/11 4.1 

o-Xytene T0-15 11040002 .0.19 5 417 10 405 04/13/11 2.9 
~y: MDL = Method Detection Limit RL = Reporting Umit J = TrK8 Cone. Bel MDL and RL M.B. =Method Blank T.B. = Trip Blank F.B. = F'oeld Blenk E. B. = Equipment Blank 

Sll~il!!! MQnitoring QQ!!!I!QII!ld SUITQ9S!!il 0.1! RecoVilf:ll QCLimit% 

4-Bromofluorobenzene 110.7/109.3 70-130 

AccuLabs, Inc. 

t~l~"( 
Ellis Hsue 

Laboratory Director 



(4) AccuLabs, Inc. 
Air Toxic • COntaminated SOli• Water and Wo-or • Industrial and Hazardouo Wallo • Chemical C<>noultation 

Proiect Info Sample Info Reoorllnfo 
Project 10: 7211045.00 Sample ID: H26 Duplicate Acculabs ID: 11-040002-01-Dup. 

Sample Stte: Badlnds Landfill Date Sampled: 04/13111 Dale Reported: 04/18111 

Moreno Valley, CA Dale Received: 04/13/11 Reporting Units: ppMv 

Client Name: SCS Field Services Sample Matrix: Air 

Total Sulfur and Sulfur Specification by Modified AQMD 307.91/ ASTM D 5504-01 
·Q~~Ii~~te 80~~~~i~ 

ASTM ~ ~ 
Ana!yta Method Balch MDL RL Result OF Result 

Hydrogen sulfide 0 5504-01 11040002 0.01 5.0 17.0 100 18.6 

Cartx>nyt sulfide 0 5504-01 11040002 0.005 0.010 NO NO 

Methanethiol (Methyl Metcaptan) D 5504-01 11040002 0.005 1.0 7.41 100 8.74 

Ethanethiol (Ethyl Mercaptan) D 5504-01 11040002 0.005 0.010 NO 1 NO 
Dimethyl Sulfide (Methyl Sulfide) D 5504-01 11040002 0.005 1.0 8.48 100 9.22 
Carbon Disulfide 0 5504-01 11040002 0.005 0.010 0.051 1 0.057 

Isopropyl Mercaptan D 5504-01 11040002 0.005 0.010 NO NO 

n-Propyl Mercaptan D 5504-01 11040002 0.005 0.010 NO NO 

Disulfide dimethyl D 5504-01 11040002 0.005 0.10 0.286 10 0.311 

Tolal Reduced Sulfur (TRS) as Hydrogen Sulfide in ppMv: 
Key. MOL • Method Detedian Limit RL• ReportinliJ Umit J= Trace Cone. betwel!!ln MDL and RL M.S.= Metllod B~k T.B.= Tlfp Blank F.B.= Flefd Blank E.B.• Equipment Blank 

S~stem Monttodng Compound 

4-Bromofiuorobenzene 

AccuLabs, Inc. 

t~l~i 
Ellis Hsue 

Laboratory Director 

Surrogate % Recoverv 

84.7/100.8 

Duplicate I Pdmary 

Q.C..Limilj2 

70-130 

~ 
TRS TRS 

Factor as H,S 

1.00 17.0 

0.567 0 

0.708 5.25 

0.548 0 

0.548 4.65 

0.447 0.023 

0.447 0 

0.447 0 

0.362 0.104 

27.0 

E.ci!:nm 
TRS 

as H,S 

18.6 

0 

6.19 

0 

5.053 

0.025 

0 

0 

0.113 

30.0 

B.EQ 

(0-20)% 

9.0 

16 

8.4 

11 

8.4 

10 
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&~ 
Client Name I A~dress: 

C:d\On Lc." · \ ANALISIS . 
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~roject Mqnager: . . 
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Cell: 

· Sampler: · · Fax: (], 

E:: \..c-a~ n. Looe7 . E-maii:~O «:c..s.t!NI. ~""" 
' ·' . 

. . 
Client Sample ID I ••sample· Container . · #of Sampling Sampling 

~ Special Instructions l 
Description Laboratory ID Matrix · . Type_ Containers Date· · Time 

~ C: · /.4 Preservatives If Any 

J I 0 .s-oooq-oi ·o L \427 IGc:t~ .5C \ . .,. 

.. 

l!i-/CJ·If ·\\lAM ':i. )( X 

~z~ -02 IC""1a~ · 
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- -------- -
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R•Ui}~~mP'"Y £1C.'H'.e\d !'x:<V~ Re~ived by: Hc;npany: Ace td.A.bS ·r A.l c.. 
Client's P.O: Number: · 

Print: . fun_ . ~'Z. Date: 5·1'1 ·II PMt rDJ} , _: 11 e. • _ o,;. ~/ • ABBREVIATIONS Turnaround Time: (Ct)eck) 

Sign: · · " · ~ 'Time:~~ Sign: ,-~~ [[1:,- " Time: 2 :~~ , Same day 72 hours __ 
A· Air·, NA·Nonaqueous --. -.,.;-· "' . "/ . 
AQ-Aqueous S-S\oU 24 hours ___ 5 days _ _ . . . .. ' . r ~eiinquished by: . Company: · . · · Received by: - Company: C ·Composite SL ·Sludge 48 ho~rs __ Normal L 

Vffl. Wasle Water 
Print: - · .. .. _ · . Date:· Print: Date: OW· Drinking Water w. Water . Sample Integrity: (Check) · 

1 

Sign: _ _ · · Time: SiJ:ln: . • Time: G. Grab GW. Gr~nd Water Intact ·--· Temperature ___ : 

Note: Payniellfror servicels-due within 30 dayslrom-thedate -or Invoice:· 
· Samples wtll.be. disposed of after JO days from the date of issuing lhe'final report. White -Accompany Lab Report to Client Canary - Client's Copy Pink • l:.ab's Chrono File 



AccuLabs, Inc. 
Air Toxic • Contaminated Soil • Water and Wastewater • lndusbial and Hazardous Waste • Chemical ConsuHation 

Project Info Sample Info Report Info 
Project ID: 7211 045.00 Sample ID: H26 Acculabs ID: 11-05-0009-02 

Sample Site: Badlands Landfill Date Sampled: 05119111 Date Reported: 05/23/11 

Moreno Valley, CA Date Received: 05/19/11 Reporting Units: ppbV 

. Client Name: SCS Field Services Sample Matrix: Air 

Volatile Organ1c ComQounds b~ EPA T0-15 Method 
EPA Date Date 

llpalyte Method Batch MDL RL Result DF Prepared Analyzed 

Acetone TO-is 11osooo9 0.63 200 4993 100 05/19/11 OS/19/11 

Benzene T0-15 11050009 0.1T 50 5037 100 05/19/11 05/19/11 

Benzyl Chloride T0-15 11050009 0.50 1 ND 1 05/l9/11 ost1W11 

Bromodichloromethane T0·15 11050009 0.20 0.5 ND 05/19/11 05/19/11 

Bromoform T0-15 11osooos 0.20 0.5 ND 05/19/11 05/19/11 

Br()momethare T0-15 11050009 0.21 0.5 ND 05/19/11 05/19/11 

2-Butarione (MEK) T0-15 11050009 0.56 200 9062 100 05/19/11 05!19/11 

Carbon Disulfide Tb:15 11050Q09 0.20 0.5 ND 1 05119/11 05/19/11 

Carbon Tetrachloride TO-H) 11050009" 0.19 0.5 ND 05/19/11 05/19/11 

Chlorotienzene T0-15 11050009 0.21 0.5 ND 1 05119/11 05/19/11 

Chloroeihane T0-15 11050009: 0.30 5 317 10 05/19/11 05/19/11 

Chloroform · TQ-15 11050009 0.23 0.5 ND 05/19/11 . Oq/19/11 

Chloromeihane T0-15 11osooo9 0.18 5 127 10 05119/11 05/19/11 

1 ,2-Ditir~moethane (~DB) T0-15 11050009 0.18 0.5 ND 05/19/11 05119h1 

Dibtoiriochloromethcine T0-15 11050009 0.2() 0.5 ND o511Wt1 05/19/11 • 

1 ,2-bic~lo[c!oeiizene TQ-1S 11050009 O.Hi 0.5 ND 05/19/11 05/~9/11 

1.~-Dichlorobenzene T0-15 11()5000!! 0.18 0.5' ND 05119/11 05/19/1 ~ . 

1.4~Dichlprcibenzem! T0-15 11050009 0,20 o.s 2.91 05/19/11 !)5/19/11 

bichlorodifl~orometh~e (F-12) T0-15 11050009. 0.18 100 2361 100 05/19/11 05/19/11 

1 , 1-Dichlo~oetharie 1'o-1s 11050009 0..21 5 404 10 05/19/11 05/19/11 

· 1,::!-Dichlorciettiane T0-15 11050009 0.19 . 50 17~1 100 05/19/11 . 05/1Wi1 

1,1-Dichloroethene T0-1S 1105()009 0.23 o.s ND 1 05f19/11 05/1.9/11 

cis.-1,?-Dichlorbethene T0-15 1105000~ 0.19. 5 331 . 1'0 05/19/1~ o5t!S/11 

tninihf,2-Dictlloroethene T0-15 11050()0!! 0.20 0.5 62.9 f 05119it1 0?/19/11 
1 .?:Dichlor'oprop~a : · TO-!S _11oii6<ios 0.17 5 2?6. lQ o5ti '9ii1 osi1'~111 
ci~, 1.3-Dichl()roprope_ne T0-15 11050009 0.21 : 0.5 ND ; 1 Q5/19/1 i OS/19/11 

trans-1,3-Dictiloroprop~ne TQ-15 11P5ooog 0.14 0.5 NO 05/19!11 05i19/11 

1,2-qi_ch!orotetrafluciroethane.(F,.t 14) T0-15 1105000~ 0.19 1 92.5 05/1!:)/i 1 o5{i9i11 

!:;ttiyltienzi;m~ · T0-15 11050009 . 0.17 50 2160 100 ' 05/19111 05(1~!11 
4-Ethy~oluel'!e TQ-15 11050009 0.21 0.5 51.5 05119/11 05/19/11 

He?:achloro-1,3,bi.Jtadiene T0-15 11050009 0.26 0.5 ND 05/19/11 Osi19/1 i 
Key: ~DL·~ Meth~ IJetec:tlon Umtt Rl.a Reporting Umtt j. Trace Cone. between MOL arid RL M.B.- Method Blank T.B.- Trip Blank F.B.- Field Blank E. B.-_ Equipment Blank 



AccuLabs, Inc. 
Air Toxic • Coniaminated Son • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project 10: 7211 045.00 Sample ID: H26 Acculabs ID: 11-05-0009-02 

Sample Site: Badlands Landfill Date Sampled: 05/19/11 Date Reported: 05/23/11 

Moreno Yaney, CA Date Received: 05/19/11 Reporting Units: ppbV 

Client iD: SCS Field Services Sample Matrix: Air 

Volat1le Organ1c Com[lounds b:i EPA T0-15 Method 
EPA Date Date 

Analyte Method· Batch MDL RL Result DF Prepared Analyzed 

Methylene Chloride T0-15 11050009 0.23 20Q 3574 100 05/19/11 05/19/11 

4-Methyi-2-Pi:mtanone {MIBK) T0-15 11050009 . 0.57 200 2065 100 05/19/11 05/19/11 

2-Hexiuione (MBK) T0-15 11050009 0.53 2 NO OS/19/11 05/f 9711 

Styrene T0-15 11050009 0.1f! 5 982 10 05/19/11 05/19/11 

1,1 ,2,2-Tetrachloroelhane T0-15 11050009 0.18 0.5 NO 1 05/19111 05/19/11 

Tetrachlo_roethene (PCE) T0-15 11050009 0.21 5 962 10 05/19/11 0?/19/11 

Toluene T0-15 11050009 0.22 50 12660 100 05/19/11 05/19/11 

1 ,2,4,Trichl9robenzene T0-15 11050009 0.26 o.5 · ND 1 {)5/19111 05/19/11 

1, 1,1-Trichioroethane T0-15 11osooo9 0.21 0.5 N£? 1 05/19/11 05/19/1'1 

1,1 ,2-Trichloroethane T0-1!i . 11050009 0.23 0.5 Nq 1 05/19711 0\¥~911 t 
Tricflloroethene (TCEj T0-15 11050009 0.19 5 643 10 05/19/11 05/19/11 

Trichlo;ofluoroineth~(F-11) T0-15 11050009 0:17 1 ~7.3 05/19/11 05/19/11 

1,1,2-Trichloroirifliloroethane{F-113) T0-15 11050.009 0.19 (\10 05/19/11 05/19/11 

1 ;2,4-Trimethy!!:Jenzene t0-1s 1105000.9 9.17 0.5 63.3 0~/1~/11 o5/t9/n 

1,3,5-Trlmethylbenzene T0-15 11050009 0.18 0.5 . 45.6 05/19/11 Os/19/11 

Vinyl Acet:=tie tei-15 110s0o09 0.20 1 NO 05/19/11 05/19/11 

Vinyl Chi(Jrid~ Tb-15 11~000~ 0.17 2 46_.7 05/19111 05/19i 11 

m&p-Xylerie T0-15 110S0009 0.33 100 3769 100 05/19/11 05/19i 11 

, . o•Xylerie T0-15 11050009 0.19 5 926 io 05119111 Osi19/11 
. Key: MDL • Method DelectiOn Limit Rl ~ Reporting Limit · J ~ Tiaco Cone. Bet. MDL and ilL M.B. • Method Biank T.B. • TrtP Blank F.B. • Field BlanK' E. B. • Equip~ent Blank 

sYslem Mo'nitorinq Compound 

~Bromod.uorob~nzen~ 

Acc;uLqbs, Inc. 

· ~=~·· . ~iM 

Ems Hs.~,~~· 
LaBoratory Djrectcir 

SuiToaat~ .of:. ReCovery 

116.9 

Q~Limit% 
7q-130· 



·' 

AccuLabs, Inc. 
AkToxic: • Contaminated Soil• Water and Wastewater • lndus1riai and Haz.atdous Waste • Chemical ConsultaJ:ion 

Project Info Sample Info Reporl Info 
Project ID: 7211045.00 Sample ID: H26 Acculabs 10: 1 Hl5-00D9-02 

Sample S~e: Badlands Landfil Date Sampled: 05/19111 Date Reported: 05123/11 

Moreno Valley, CA Date Received: 05119/11 Reportin~ Units: ppMv 
C6ent Name: SCS Foeld Services Sample Matrlx: Air 

Total Sulfur and Sulfur Specification by Modified AQMD 307.91/ ASTM D 5504-01 

ASTM Sample Date Oa,te 
Analyte Method Batch MOL RL Be sun OF Prepared Analyzed 

Hyd_rogen sulfide 0 5504-01 11050009 0 .010 5.0 11.2 100 05/19111 05119/11 

Carbony1 s~lfide 05504-01 11050009 0.005 0.010 0.018 1 05/19111 05119/11 

~ethanethiol (Methyll.lefcaptanr 0.5504-Q1 11050009 o.oos 1.0 ,5.35 100 0511"9111 051i911 1 

Elhanethlol (Ethyl Mercapian) 05504-01 11050009 . 0.005 O.o10 NO 05119111 05/1911 1 
Dimethyl Sulfide 0 5504-01 11050009 0.005 1.0 5.10 100 05/19/11 0511911 1 

Carbon Disulfide 0 5504-01 11050009 0 .005 0.010 9.021 05/19/11 05119/i1 

lsoprcipyl Mercaptan 0 5504-01 11050009 6.005 0.010 NO' 05/19/11 05119/11 

n-Propyl Mercaptan 05504-01 11050009 0.005 0.010 NO 05119/11 05119/11 

Disulfide dimeth~ os5o-4-o1 1105()009 o:oo5 0.10 0.104 10 05119/1 1 05119/11 

Total RedUced Su/fur(TRS) as Hydrogen Sulfide in ppMv: 

~ey: t.IIJI.;,Milhod Dioodionl.lonl RLo R0p0n;ng Lhl ~ T""" Co/io.-·IAOlondRL 1LtLo .......,.OIOnk T.B.· T~ibnll F.B.•'"""'""'* E..B~€.,u,._.l!iirit 

Svstem Monitoring Comoound 

4-Brqmofluori>benzene 

AccuLabs, fnc. 

ElisHsue 

Lab<ir,.tory Director 

SUTTOQate % R~very 

96.4 
~ 

70.130 

TRS 

Factor 
1.00 

0.567 

0.708 

0.5:48 

0.548 

0.447 

0.447 

0.447 

0.362 

Sulfur 

asH,S 
11 

o.o· 
3.8 

o.o -

2.79 

0.01 

0 
() 

0.04 

17.8 



Acculilbs, Inc. 
!V.r Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazatdous Waste • Chemical Consultation 

Project Info Sample Info Sample Info 
Project ID: 7211045.00 Sample ID: H26 AccuLabs ID: 11 050009-02 

Sample Site: Badlands Landfill Date Sampled: 05/19/11 Date Reported: 05/23/11 

Moreno Valley, CA Date Received: 05/19/11 Reporting Units: % & ppmV 

Client Name: SCS Aeld Services Sample Matrix: Air 

Nitrogen. Oxygen. Carbon Dioxide and Methane by ASTM D-1946 

Oxygen 
Nitrogen 

Carbon Di~xide 
Methane 

Methane 

Analyte 

Ker: MOL. Mediad Deiection Umil 

AccuLabs, Inc. 
~~<i.Jl...1 
-~~ 

Ellis Hsue 

Lab~rat6ry Directo( 

., 

RL • Ri>porting Umit 

Sample 

Units Batch MDL RL Result DF 

% 11050009 0.1 0.1 3.55 

% 11050009 0.1 0.1 29.5 

% 110~0009 0.01 0.01 41.2 

% 11050009 Q.001 0.001 24.5 

ppmV . 11050009 0.3 1.0 244940 

J-Trace Cone. bet""'en MOL 0!1(1 Rl M.S. • Method Blank T.B. • Trip Blar« 

Date- Dale 

Method Prepared Analyzed 

ASTM D-1946 05/19/11 05119/11 

ASTM D-1946 05119/11 05119/11 

ASTMD-1946 05119/11 05/19/11 

ASTM D-1946 05/19/11 05119111 

EPAT0-3 05119/11 05119111 

F.B. • Reid Blank E.B.;, Equipment Blank 

OuaUf~ers . 

· '• . 
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.. ~ .~.r. AccuLabs, Inc. 
Air Toxic • Contaminated Soil• Water and Wastewater • Industrial and Hazardous Waste • Chemical Consu~ation 

Project Info Sampje Info Report Info 
Project ID: 7211045.00 Sample 10: H26-Duplicate AccuLabs 10: 11-05·0009-02-Dup 

Sample S~e: Badlands Landfill Date Sampled: 05/19/11 Date Reported: 05/23/11 

Moreno Valley, CA Date Received: 05/19/11 Reporting Units: ppbV 

Client Name: SCS Field Services Sample Matrix: Air 

Volatile Orgamc Com[;!Ounds b:i EPA T0-15 Method 
•ouplicate Test EPA Duplicate Primary Date BEQ 

Analyte Method Batch MDL RL Result OF Result Analyzed (0-20)% 

Acetone T0-15 11050009 0.63 200 5300 100 4993 05/19/11 6.0 

Benzene T0-15 . 11050009 0,17 50 5020 . 100 5037 05/19/11 . 0.3 

Benzyl Chloride T0-15 11050009 0.50 NO 1 NO 05/19/1 1 

Brbm~dichforomethane TQ-15 11050009 0.20 0.5 NO NO 05/19/11 

Bromoform T0-15 11050009 0.20 0.5 NQ 1 NO 05/1 9/11 

Bromomethane To-is 110500oS 0.21 0.5 ND ND 05/19/11 

?:Butan6ne (MEK) l'o-15 11050009 0.56 200 9sjo 100 9062 05/19/11 5.0 

Qarbon bisulfide TQ-15 110s000~ 0.26 0.5 NO 1 NO 05/19/11 

Cartion Tetrachloride T0-15 11050009 0.19 0.5 NO NO 05/19/1t 

Chl6robenzene T0-15 1105000l! 0.21 0.5 NO ND 05/19/11 

Chloroethane T0-15 11050Q09 0.30 5 294 10' 317 05/19/11 7.5 

Chloroform T0-15 11050009. 0.23 0.5 ND ND 05/19/11 

C::hlqromethane T0-15 1 io5Qpos 0.18 5 119 10 127 05{.19/11 ' 6.5 
1 ,2-Dibr~moethane (EDB) T0-15 11050009 0.18 0.5 NO ND 05/19{11 

Oibromochloromethane TQ-15 11b5opos · 0.20 0.5 NO NO 05/19{11 

1 ,2-Pich!orobenzene TQ-15 11050009 0.18 0.5 , NO NO 05/19/11 

1 ,3-bichlorobenzene TQ-15 110~000~ 0.18 0.5 · NO NO 05{19/11 

1 ,4-D(chlorobenzeme TQ-15. 11050009 0.20 . 0.5 2.88 1 · 2.91 05119/11 1.0 

Dich.lorodifiu.oromeihane (~·12) .TQ-1? 11050009 0.18 100 2325 . 100 ;!361 05119/11 1.5 

1, 1-Dichlor~than~ TQ-15 11050099 0.21 5 384 10 404 05/19/11 5.1 

1 .~-Dichloroethanti TQ-15 11osqoo9 0.19 5 1'?72. 10, 1781 05/1~/11 ' 0.5 

1,-1-DiChloroeih(!ne T0-15 11050009 0.23 0.5 NO 1 t'JD 05/19111 

cis-1 ,2-0ii::hloroethe·n~ T0-15 11050009 0.19 5 355 . 10 331 0511!:!/11 7.0 

lians-1 ,2-Dichloioethene TQ-15 11050009 0~0 0.5 63.6 1' ·s2:9 05119/11 1.1 

1 ,2-Dichioropropane TQ-15 110SQ0o9 0.~7 s 304 . 10 ' 27ir o5!19/)1 9] 

ci~,1.~~Dich!oroP.ropene . T0-15 11050.009 0.21 0.5 NO 1· NO p511lih1 

traris-1,3-[)ichloropropene TQ-1S 
., 

110590Q9 0.14 0.5 NO NO Q5/19/11 

1,2-DichiO'rotetrafl~oroethane(F-1 1 4) T0-15 110500q~ 0.1~ 10 91'.4 10 92.5 osn s111 1.2 
Ethyi~~r)zene · TO-iS 11050009 0.17 so 2147 ioo 2160 05f19l11 ~.6 
4•Ethyltol.uen~ TQ-15 11050Q09 0.21 0.5 57.8 51.5 05{1 !;!/11 12 

Hexachic:iro-1 ,S-butadiene T0,15 11050009 0.26 0.5 NO ND 05/19{11 . 

Key: MDL o. Method Detection Urn~ RJ,>o Reporting Uin~ J~ Trace Corio. between MDL and RL M.B.~ Mell]od Blank T.B.• Trip Blank F.a. Foeld Blank E. B.- Equipment Blank 
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. ' .. -- ... ,. · AccU;Labs, Inc . 
Air Toxic • · Contaminated Soil • Water and Wastewater • lndusbial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Repoit Info 
Project 10: 7211045.00 Sample ID: H26-Dupficate AccuLabs ID: 11·05-0009-02-Dup 

Sample Site: Badlands Landfill Date Sampled: 05119/11 Date Reported: 05/23/11 

Moreno Valley, CA Date Received: 05/19/11 Reporting Units: ppbV 

Client ID: SCS Field Services Sample Matrix: Air 

Volat1le Organ1c ComQQunds b:t EPA T0-15 Method 
•ouplicate Test EPA Dupficate Primary Date RPD 

Analyte Method Batch MDL RL Result DF Result Analyzed (0-20)% 

Methylene Qhloride T0,15 11050009 0.23 200 3610 100 3574 05/19/11 1.0 

4-Melhyl-?-Penlanone (MIBK) T0-15 11050009 0.57 200 1992 100 2065 05/19/11 3.6 

2~Hexanone (MBK) T0-15 11050009 0.53 2 ND 1 ND 05/19/11 

Styrene T0-15 11050009 0.16 20 983 10 982 05/19/11 0.1 

1,1 ,2,2· Tetrachloroethane T0-15 11050009 0.18 0.5 ND ND 05/19/11 

Tetrachloroethene (PCE) T0-15 11050009 0.2i 5 1007 10 962 05{19/11 4.6 

Toluene T0-15 11050009 0.22 50 12770 100 12660 05119111 0.9 

1 ,2,4-Trichlorobenzene T0-1!) 11050009 0.26 0.5 ND 1 ND 05/19/11 

1 ,1,1-·Trichloroettian~ T0-15 ho5ooo9 0.21 0.5 NO Nei 05/19/11 

1,1,2-Trichloroethane · T0-15 11950009 0.23 0.5 ND 1 ND 05/19/11 

Trichloroethane (TCE) • T0-15 · 11050009 !).19 . 5 6~ 10 643' 05/19/1 1 2.3 

Trichlorofluorometl"!a[1e(F-11) T0-15. 11050009 0.17 10 39.4 10 37.3 05/19/11 5.? 
1 , 1 ,2· Trichlorotrifluoroetharie(F-113) T0-15 11050009 0.19 ND ND 05.119/11 

.1 ,2,4-Trimethylbenzene T0-15 11osooo9 0.17 0.5 65.4 63.3 05/19/11 3.3 

1 ,3,5.-Tninethylbenzene T0-15 11050009 0.18 0.5 46.~ 45.6 05119~11 2.2 

Vinrl Acetate T0-15 11050009 0.20 ND ND 05119/11 

Vinyl Ch!oi-ide T0-15 110500~ 0.17 51.5 19 46.7 05!19/1 1 9.8 

in & p-Xylene T0-15 . 11050009 0.33 100 3735 100 37E),9 05/19/11 . 0.9 

o-Xylene T0-1.5 - 11050009. 0.19 5 916 10 928 05/19/11 1.3 
Key: MD.. ;, 1\Aethod Detection Um~ Rl• Rep011ing UmH J ~ T""'!'-Conc. Bel MOL lUtd AI. 14.8. • MethOd Blank T.B. • Trlp Blank F. a • Field Blank E.e: • EqUipme-nt Blank 

S~st~m Monitorhig C6rrillQund ~i.![fQgate % R~~Qv'e!:Ji QC Limit ':"~ 

4-Eiromofluorobenzene 11'7.4118.9 70·130 

AccuLabs, Inc. 

Eilis-Hsus 

Labqra)ori Director 



AccuLabs, Inc. 
Ai-Toxic • COntaminated Soil • Water and Wastewater • lndustriaJ and Hazardous Waste • Chemical Consuhation 

Proiect Info Sample into Report Info 
ProjectiO: 7211045.00 Sample 10: H26 Duplicate Acculabs 10: 11·05-0009.02·0\Jll. 

Sample Stte: Badlnds Landllll Dale Sampled: 05/19111 Date Reported: 05123/11 

Moreno Valley, CA Date Received: 05/19/11 Reporting Untts: ppMv 

Client Name: SCS Field Services Sample Matrix: Air 

Total Sulfur and Sulfur Specification by Modified AQMD 307.91 / ASTM D 5504-01 

·cui;!Ii!Cst~ AnaMii 
ASTM ~ Primarv TRS 

Analyte Method Batch MDL RL Result OF Result Factor 
Hydrogen ~ulfide D 5504-01 11 050009 0.01 5.0 10.1 100 11.2 1.00 
Carbonyl sulfide 05504-01 11050009 0.005 0.010 0.019 1 0.018 0.567 
Methanethlol (Methyl Mercaptan) D 5504.01 11050009 0.005 1.0 5.38 100 5.35 0.708 

Ethanettiiof (~h)4 Men:aptan) 05504-01 11050009 1),005 0.010 NO 1 NO 0.548 
Dimethyt Sulfode (Methyl Sulftde) D 5504-0l 11050009 0.005 1.0 5.92 100 5.10 0.548 
Cartion Disulfide 055Q4-0t 11050009 0.005 0.010 0.023 0.021 0.447 

Isopropyl Mercaptan 05504-01 11050009 0.005 0.010 NO NO 0.447 

n-Propy! Me~pcan 0 5504-01 11050009 0.005 0.010 NO NO 0.447 

Dlsulfli:le dimeth)l 05504-01 11050009 0.005 0.10 0.109 10 0.104 0.362 
Total Reduced SUlfur (TRS) as Hydmgen Sulfide in ppMv: 

K~y: t.MlL •l-1ethod c.tlc:fOn Uml R1.-~ Unk J. Trace cone. ~ MOL and RL M.S.• Metho4 Blank T .a.. T~~p "nk F.B.• Reid Blank E.B.- Eqlip<riont"""" 

Svstem MphfJorrn Comooynd 

4-Biomofluorobenzene 

AccULa.bs, Inc. 

Ellis H~ue 

Laboratory Director 

Surrogate % Recovery 
98.1 /96.4. 

Dupftcate I Primary 

~ 
7[)-130. 

~ 
TRS 

as HaS 

10.1 

0.011 
3.81 

0 

3.24 
0.010 

0 
0 

0.039 

17.2 

~ 
TRS 

as H,S 

11.2 

G.010 
3.79 

0 
2.79 
0.009 

0 
0 

0.038 . 

17.8 . 

BfQ. 
([)-20)% 

10 

5.4 
0.6 

15 
·9.1 

4.7 

3.6 



AccuLabs, Inc. 
Air Toxic e Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info 
ProjectiD: 7211 045.00 

Sampie Site: Badlands Landfill 

Moreno Valley, CA 

Client Name: SCS Field Services 

• Duplicate Analysts 

Oxyg~ri 
Nitrogen. 

Carbon Dioxide 

Methane 

Methane 

AceuLabs, Inc. 
~~.L 
·-,~~~ 

Ellls Ksue 

Laboratory Director 

Analyte 

Sample Info Report Info 
Sample ID: H26 Duplicate Acculabs 10: 11 050009·02-Dup 

Date Sampled: OS/19/11 Date Reported: OS/23/ 11 

D~te Received: 05/19/11 Reporting Units: % & ppmV 

Sample Matrix: Air 

Nitrogen. Oxygen. Carbon Dioxide and Methane bv ASTM D-1946 

~ .Erirngry Date Pre'd BEQ. 
Units Batch MDL RL Result DF Method Result & Tested (D-2b)% 

'Yo 11050009 0.1 0.1 3.37 A$TM D-1'946 3.55 OS/19/11 5.2 

% 11050009 0.1 0.1 29.9 ASTM D-1946 29.5 05/19/11 1.3 

% 11050009 0.01 om 4.1.1 ASTM [)-1 946 41.2 05/19/11 0.2 
o/o . 11.050009 ' 0.001 0.001 23.5 ASTM D-1946 24.5 05/19/ 11 4.2 

ppmV 110.50009 0.3 1.0 235120 . 1 EOPA.TQ-3 244940 05/19/11 4.1 

J • Trace Cone. between MOl aod RL 1.1.8. • Method Blank T.B, • TrlP ~ F:S • • Field Blank E.B .• Equipmenl Blank. 



AccuLabs, Inc. 
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazandous Waste • Chemical Consu~ation 

Project Info Sample Info . Report Info 
Project ID: 7211045.00 Sample ID: H27 AccuLabs ID: 11-05-0009-Q1 

Sample Site: Badlands Landfill Date Sampled: 05119/11 Date Reported: 05/23/11 

Moreno Valley, CA Date Received: 05/19/11 Reporting U nits: ppbV 

Client Name: SCS Field Services Sample Matrix: Air . . 
Volat1le Organ1c Compounds by EPA T0-15 Method 

EPA Date Oate 
Analyte Methqd Batch · MDL Rl Result DF Prepared Analyzed 

Acet~ne T0-15 11050009 0.63 · 2 ND (!)5/19/1 1 05/19/1 1 

Benzene T0-15 110~0009 0.17 2 102 4 05/19/1 1 05/19/1.1 

Benzyl C~loride TQ-:15 11050009 0.50 1 ND 1 05/19/11 05/19/11 

Bromodichlotomethane T0-15 11050009 0.20 0.5 ND 05/19/1 1 05/19/11 

Bromoform T0-15 11050009 0.20 0.5 ND 05/19/11 05/19111 

Bromo methane T0-15. 11050009 0.21 0.5 ND 1 05/19/11 05/19/11 

2'Butano'ne (MEK) T0-15 11o5opo9 0.56 8 306 4 05/19/11 05/19/11 

Carbon .bisulfide T0-15 1Hi50009 0.20 0.5 ND 05)19/11 05/19/11 

9aibon Tetrachloride T0' 15 11050009 0.19 0.5 N[) OS/19/11 05/1911~ 
Ch!orobe.nzene· T0-15 11050o0s 021 0.!? ND 05/19/11 0511!1/11 

Chloro~tharie T9· 1S 11050009 0.30 0.5 15.6 05/19/11 05/19/1 1 

Chloroform T0-15 11050009 0.23 0.5 ND 05/19/11 oS/19/11 

ChlofomE!thanir T0-1 5 1105Q009 0.18 0,5 ND 
1,2~Dibitlliio~thanE1 (ED.B) T0-15 11050009 0.18 0.5 ND 

05/19/1 1 0~/1 9/11 
OS/19/11 05/19/i 1 

DibrCJi:noqhlorqmethane T0-15 11050009. . 0.20 0.5 ND 0~19/11 q5119/11 

1,2-Dichlor'obenzene T0-15 11050909 0.18 0.5 ND 05/1 9111 05{19/11 

1,3-DiC\liorotiehz:ene T0-15 11050009 0.18 0.~ ND 
1 .4-Dichlorobenzene T0-15 11050009 0.20 0.5 ND 

Dfc;hlorbdltluor!)meth~e (F-12) T0-15 11056Q09 O.i8 4 101 

osi19/i 1 05119/11 

05/19/1 1 05/19f11 

4 05/19/11 05/1'9/1 1 

~ ,1-Dichloroethane T0-15 110500Q9 0.21 0.5 15.8 1 05/19/1,. 05119/11 

,1.2:[)ich)9,roethatie T0-15 1105bot>9 0.19 0.5 42.0 

1,1-flichloroe!herie TQ-15 11050009 023 0.5 ND 

05/19/11 05/19!i1 

o~M/1 1 . 05119/11 . 

ciS-i ,2~Dichlorpethene TO-H) 11059009 0.19 0.5 NO 

trans-1,2-Dichloroeti'lene T0-15 11050009 0.20 0.5 ND 

, ·1,2-Dictl.lorofir?parie .. · TQ-15 1Hi50099 ().17 (),5 ND 

cis-1 ,3-Dlchloropropene T0-15 11050909 021 0.5 . ND 

1/:anSc 1,3-DichlOroproperie T0-15 11050009 0.14 o.s ND 

• 1,2:oichi6r~e1Ta~u~toethane(F-114) t0-15 11050009 0.19 ND 

05119/11 05/19111 

05/19/11 6:;119i11 
05/19/11 - OS/19/11 -

o5i1W11 05119/11 

05/19/11 05/19/11 

0511 9111 05119/1 ~ 

Eihy.,enzerie 'fa-1s i 1050000 0.17 0.5 ND 05i1 9/11 05/19/11 

4-Eihyitoluene T0' 15 11050oqg 0.21 0.5 ND 05/19/11 05/19/11. 

Hexai:nroro-1 ,3-butadiene T0-15 11050009 0.26 0.5 Nb 05/19/11 05/19/1 1 

. Ke~: MBL • Method DeteCtion !Jmii RL• RepOrting 4m~ J• Traco cOne. between MDL and RL M.B.• Method Blank t.~.- Trip Blank F.li .• Field Blank E. B.- Equipment Blanl< 

. . : .. 

' ._ 



AccuLabs, Inc. 
Air Toxic • Contamitiated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consuftation 

Project Info Samole Info Reoort Info 

Project 10: 7211045.00 Sample 10: H27 AccuLabs 10: 11·05-0009.01 

Sample Site: Badlands Landfill Date Sampled: 05/19/11 Date Reported: 05/23/11 

Moreno Valley, CA Date Received: 05/19/11 Reporting Units: ppbV 

Clien'tiD: SCS Field Services Sample Matrix: Air 

Volatile Organic ComQounds by EPA T0-15 Method 
EPA Date Date 

Analyte Method Batch MDL RL Result OF Prepared Analyzed 

Methylene Chloride TQ-15 11050009 0.23 8 361 · 4 05/19/11 05/i9/11 

4-Melhyi-2-Pentanone (MIBK) T0-15 11050009 0.57 2 27.6 05/19/11 05/19/11 

2-Hexanone(M BK) T0-15 11050009 0.53 2 ND 05/19/11 05/19/11 

Styrene T0-15 11050009 0.16 0.5 NO 05/19/11 05/19/1 1 

1, 1,2,2-Tetrachlorpethane T0-15 11050009 0.18 0.5 NO 05/19/11 05/i9111 

Tetrachlciroethene (PCE) T6-15 11050009 021 0.5 NO. 1 QS/19/11 05/19/11 

Toluene T0-15 11050009 0.22 2 142 4 05/19/11 05/19/11 

1,2,4-Trichlorobenzene TO-i!? 11050009 0.26 0.5 NO 05/19/11 05/19111 

1·~1,1-Trich!or~tha~ T0-15 11050009 0.21 0.5 NO 05/19/11 05/19/11 

1 t 1,2-Trichloroetha,ne T0-15 11050009 0.23 0.5 ND 05/19/11 05/19/11 

Trichloroethane (TCE) TQ-15 11050009 0.19 0.5 ND 05/19/11 05/19/11 

Trichlorofluoromelhane(F-1 1) . TQ-15 11050009 0.17 1 32.0 05/19/11 05/19/11 

1 ~ 1,2-Tricrlorotrifluoroethane(F, 113) t0-15 11050009 0.19 NO 05/1S/11 05/19/1 1 

1 ,;2,4-Trimethylb~nzena T0-15 11osooo$ 0.17 0.5 NO 05/19/11 05/19/11 

1,3,5-Trime\hylbenzene T0-15 11050009 0.18 0.5 Nb 05/19/11 05/19/11 

Vinyl Acetate T0.-15 11050009 0.20 No OS/19/11 05/19/11 

Vrryl Chloride T0-15 11059009 0.17 2 NO 05119111 Q5/19/11 

rn & p-Xylene T0-15 11050009 0.33 1 NO 05/19/11 05/19/11 

a-Xylene .. T0-15 11050009 0.19 . 0.5 Nb . 05/19111 05/19/11 

K~y," t.ADL • Metllod oet.Clion Um)t RL- Reporting Umtt J -Trace Cone. Bel MDL and Rl ·t.A.B. • t.Aethoc! Blank T.B. • Trip Blank F. B.' - Field BlaOk E.B. - Equii>menl Blank 

I 

' ~St!i!m M2!]i!Q[ing QQmQQ!,!nd SurrQg~te % ~ecove!Y Oclimit% 
r 

4-Bromofluorobenzene 116.0 70-130 

A~cuLibs, Inc. 

Ellis Hsue , 

LabOratory Director 

.· 
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AccuLabs, Inc. 
Air Toxic • Contaminated Soil• Water and WastetNater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Repart Info 
Project ID: 7211045.00 Sample 10: H27 Acculabs ID: 11-05-0009-01 

Sample Stte: Badlands Landfin Date Sampled: 05/19111 Date Reported: 05/23/11 
Moreno Yaney, CA Date Received: 05119/11 Reporting Untts: ppMv 

Cient Name: SCS Fleld Services Sample Matrix: Air 

Total Sulfur and Sulfur Specification by Modified AQMD 307.91/ ASTM D 5504-01 

ASTM Sample Date Date 

Anatyte . MethOd Batch MDL RL Resu~ DF Prepared Analyzed 

Hydnigen s~lftde 05504-01 11050009 0.010 0.050 NO 05/19/11 05/19111 
Carbonyl sulfide 0 550'4-01 11050009 0.005 0.010 NO 05/19111 05119{11 

Met~anelhl<1! (Meth}1 Mercaptan) 0 55()4.{11 11050009 0.005 0.010 ND 05/19/11 05119111 
E)hanethiol (Ethyl Mercaptan) Osso4-o1 1105000~ 0.005 0.010 ND 05119111 05119/11 
Dimetliyl Su~ide D5504-01 11050009 0.005 0.040 0.607 4 05119111 05/19111 
Carbon Disulfide D5504-01 11050009 0.005 0.010 NO 05/19/11 05119111 
Isopropyl Merc;aptan D5504<11 11050009 0.005 0.010 NO 05119/11 0511911 1 

~-Pro)iyl Mencaptari 05504-01 "11050009 0.005 0.010 NO 05119111 05119111 
Disulfide dimethyl 0 5504-01 11050009 0.005 0.010 NO 05119111 05/~9111 

Total Redui:ed Sulfur (Tf!S) as Hydrogen Su1fide in ppMv: 

KeY: MOL· M,tlhodDtledonUmk RL. Reporting lint J. T~Conc. ~n MOL and Rl M.8.-Method Bl&nk T.S; TdpBIR f.~ f1old Blank E.B- E.,uipm.m Bbnk 

~:cit!llll MOni!Q!Ing QQmi!Qio!!JS! 
4-Bromoituoroben;ene 

ems Hsue 

Laboratory. Director 

Surrcioate % Rec.Ov~ 

93.6 
~ 

70.130 

TRS 

. Factor 

1.00 

0.567 
. 0.70!1 

0.54!1 

0.54!1 

0.447 

0.447 

0.447 
0.362 

sunur 

asH2S 
0 

0 

~ 

0.33 

0 

0 

0 
0 

0.33 



--~--~------------A_c_c_u_La __ b~~~L_n_c_. ________________________ ___ 
Nr Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Sample Info 
Project ID: 7211045.00 Sample ID: H27 Acculabs ID: 11050009-01 

Sample Site: Badlands landfill Date Sampled: 05/1 9/11 Date Reported: 05/23/11 

Moreno V~lley, CA Date Received: 05/19/11 Reporting Units: % & ppmV 

Client Name: SCS Field Services Sample Matrix: Air 

Nitrogen, Oxvgen. Carbon Dioxide and Methane by ASTM D-1946 

Oxygen 

Nitrogen 

Carbon Dioxide 

Methane· 

Methane 

Analyte 

Keyi .MDL • Method Oelec:Uon Umit 

AccuLabs, inc_ 

~~-~J.,..,_ 
· -~~ 

.Eills Hsue 

· laboratory Director . 

RL • RePo<tirG limit 

Sample Date Date 

Units. Batch MDL . RL Result DF Method Prepared Analyzed 

% 11050009 0.1 0.1 19.2 ASTMD-1946 05/1~/1 1 05/19111 

% 11050009 0.1 0.1 78.2 " ASTMD-1946 05/19/11 05/19/ 11 

% 11050009 0.01 0.01 ps ASTMD-1946 05/19/1 1 05/19/ 11 
o/o , 11050009 0.001 0.001 0.775 ASTM 0-1946 05/19/11 05/19/ 11 

ppmV 11050009 0.3 1.0 7743 EPAT0-3 05/19/11 05/19/11 

J o. Tiace Coi>c. between MOL and RL M.B.• Method Blanl< T.B.• Trip Blank . F.B. ;_ Foeld Blanl< ~:. Equlpmei,l Blanl< 

Qualifiers 



AccuLabs, ./nc. 
Air Toxic • Contaminated So~ • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Rep_grtlnfo 

I · Project ID: 7211045.00 . Sample ID: H27-Dupficate AccuLabs ID: 11-05-0009-01 ~Dup 

Sample Site: Badlands Landfill Date Sampled: 05/19/1.1 Date Reported: 05/23/11 
Moreno Valley, CA ·. Date Received: 05119/11 Reporting Units: ppbV 

Client Name: SCS Field Services· Sample Matrix: Air 

Volatile Organic Com(;!ounds b~ EPA T0-15 Method 
*Duplicate Test EPA Dupficate Primary Date RPD 

Analyte Method Batch MDL RL Result DF Result Analyzed (0-20)% 

Acetone T0-15 11050009 0.63 2 ND 1 ND 0511W11 
Benzene T0-15 11050009 0.17 2 103 4 102 05119/11 . 1.6 
BenzYl Chloride T0-15 110s0009 0.50 ND f'.JD 0511.~/11' 

Br<iqlOdichloromethane T0-1? 11050009 0.20 0.5 ND NO 0?/19/11 
Bromofomn T0-15 110500<19 0.20 0.5 ND NO 05!19/11 

Bromom~thime T0-15 11050Q09 9.21 0.5 ND NO 05119/11 

2-Butanone (ME~ T0-15 11050oo9 0.56 8 280 4 306 05119/11 8.9 

Carbon Disulfide T0-15 11050009 0.20 0.5 ND ND 05119/11 

Carpon Te1tachloride' T0-15 11osooo9 0.19 0.5 ND ND 05/19!11 
Chlorobenzene i"o-15 11050009 0.21 0.5 ND ND 05119/11 

Chlciroethane TQ-15 11050009 ' 0.30 0.5 1~.9 1 15.6 05119'111 4.6· 

Chloroform TO-iS· 11 050009 0.23 0.5 ND . 1 NO 05/19i 11 
chloromethane T0-15 11050009 b.i8 0.5 NO NO 05/1S/H 
1 .?-Pibrortmethane (EDB) T0-1 ? 11050009 0.1~ b.~ No ND 0511~/11 
Dibr~mochloiometrane _TQ,15 11050009 0.20 0.5 ND. ND 05/1~/11 

· 1 ,2-Dic:;hlorobe!nzerie T0-15 11050009 Q.18 0.5 ND . 1 ' tiJo 05/19/11 
_ 1 ,3-Dichlorol;>enzene T6-15 11050009 0.18 0.5 "!Q 1 ND OS/i9iJ1 

1,+Dichloroqenzene TQ:-15 11050009 0.20. o.s ND ND 05/19/H 

DichlorodifiOorometh'!ri~ (Fe 12} T0-15 11050009 0.18 4 86.5 4 Hi1 OSJ19(11 ' 15 
1, 1-Dichloroethane To-is 110so009 0.21 0,5 1~.1r 1 15.8 05/19/11 5.2 

1 ,2-Dicnloroet~ne ' T0-15 11050Q09 O.Hl 0.5 41.6 42.0 ~511~/1_1 1.0 
1, 1-Dichloroethene ••. T0-15 11050009 023 0.5 ND ND 05{19/11 
tis-1 ,2:'Di~_hioroethene T0-15 11050009 0.19 0.5 NO NO 05119/11 

trans-1,2-Dichloroethene T0-15 11050009 Q.2o 0.5 ND ND Q5119/11 

1.2-bJchl?ropiop~e T0-15 11050009 0.17 o.s NO ND' o5t19111 
ci.s~ 1.3~Dichloropropene T0-15 1105POO!! 0.~1 0.5 NO 1· ND ' Os/19f11 

tia_n~-1 ,3-Dichloroprope.n~ T0-15 11050009 0.14 o.s NO 1 · ND ' 05(19/-11 

1 ,2-0ictJio_rotettaffuoroethane(F-114) T0-15 1~050009 Q.19 ND 1 . ~D o5h91)1 
EthY.Ibeni ene · T0-15 11050009 0.17- 0.5 N9 NO ·. 05/19/11 . 

4-EthyJtoh,Jene T0-15 1'10?000~ 0.21 0.5 ND ND 91?119/11 
Hexa:C;hloro-1 ,3-butadiene . T0-15 11050009 0.26 0.5 NO ND pS/19{11 
K!>y: MDL .., Method Oeto!'llon UmK RL..- Reporting Um~ J- Trace Cono. between MDL and RL M.B .• Method Blank T.B.- Trip Blank F.B.- Field Blank E,B.i. Equipment Bl~nk 



AccuLabs, Inc. 
A'<: Toxic • Contarrinated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project ID: 7211045.00 Sample ID: H27-Dup~cate Acculabs ID: 11-D5-0009-01-Dup 

Sample Site: Badlands landfill Date Sampl_ed: 05/19/11 Date Reported: 05/23/11 

Moreno Valley, CA Date Received: 05/19/11 Reporting Unfts: ppbV 

Client 10: SCS Field Services . Sample Matrix: Air 

Volat1le Orgamc ComQounds by EPA T0-15 Method 
~Duplicate Test ~PA Dupficate Primary Date RPD 

Analyte Method Batch MDL RL Result DF Result . Analyzed (0-20)% 

Methylene Chloride T0-15 11050009 0.2=l a· 350 4 361 05/19/11 3.1 

4-Methyi-2-PentailOne (MIBK) T0-15' 11050009 0.57 2 28.3. 27.6 05/19/11 2.5 

· 2-Hexanone (MBK) T0-15 11050009 0.53 2 NO NO 05/19/1 i 
Styrene T0-1 5 11050009 0.16 20 ND 10 NO 05/19/1 1 

1,1,2,2-Tetni.chloroethane T0-1 5 11050009 0.18 0.5 ND 1 NO 05/H i/11 

Teirachloroethene (PCE) T0-15 11050009 0.21 0.5 NO NO 05/19/11 

Toluene T0-15 11050009 0.22 2 141 4 142 05/Hi/11 0.7 ' 

1,2,:4-Trich!orobenzene T0-15 11050009 0.26 0.5 ND 11!0 05/)9/11 

1 ,1 ,1-Trichloroethane Tb-15 11050009 0.21 0.5 NO NO 05/19/11 

i ;1.2-Tril;:hloroethane T0-15 11056o09 0.23 0.5 Np NO 05/19/11 

J richlorqethene (TCE) T0-15 11050009 0.19 0.5 NO NO 05/19/11 

TrichloroifiJqromethane(F-11) T0-15 11050009 0.17 30:i 32.0 05i-i9/11 6.1 
1,1,2cTrichlo.rotrifluoroethaiie(F-113) TQ-15 11050009- 0.19 Nd NO 05/19/11 

1 :2.4, Trimethylben~ene T9-15 11050009 0.17 0.5 NO Np 05/19/11 

1,3,5-Trimethylbenzene T0-15 11050009 . OJ8 0.5 ND NJ;j 05/19/1l 

Vinyl Ac¢tatit T0-15 11050009 0.20 NO NO o5t19A 1 

~Ayt ~hlorjde T0-15 11050009 0.17 NP NO 05/Hi711 

!TJ~ (J-X)Ife~ TQ-15 11059()09 0.33 NO r "!I? OS/1~111 

a-Xylene T0-1!S. 11050009 0.19 0,5 NO Nci 05/1 9111 
!(er.: MDL- Method Deteetlon llmk Ai. • ReporU\g Umit J- Tm:e Cone. Bet. MDL ;uKf RL M.B, - Method Blank r.e NO 

S~stem Monitoring ComQOY~d ~YITQ!JiiJl! 04·_~eCQV9rl gc Limit % 

4-Br9~fl4orobe~ena · ' 118.2 f 116.0 70-130 

AqcuLabs, fn9. 

E!fis Hsue 
t.aborator¥ Direi:t~r 
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w ~· · · AccuLabs, Inc. 
Air Tollic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Pro 8Ct Info Samp/olnfo Reporr Info 

f'loj8et 10: 1Z11045.00 Date Prepared: OSI'IW11 A<lc:uUbs Balch 10: 05192011-\IOC-T015 l'tliScan 

Sa~e Sh: Badlands Lan:ffil Dale Analy2od: 0511!1111 Date Reported: 05123/11 
Moreno Valley, CA. Sa"'!''eMa!rix:~ Reponilg Lnls: ppbV 

Ciert Name: scs Fiekl Services 

Laboratory Control Standards (lCSILCSDl Studies tor VQC Test by EPA T0-15 Method 

LCS lOs: AL-05192011 LCS LCSO-

Te;t Param•ter 
Acetone 
Benzere 
B<>_royi.C~orl~ 

&omodichloromethal'll!l 
Brorroform 

Broinomethare 
Carbon !Mvlijo 

CarbonTeb'oc:No<klo 

C11or""""'-
P<oroO!hont 
t:Norotoin'f 
Clioromethano 

c:lo-1.2-0i:Noroothene 

c:io-1,3-0i:Noropr_.. 

CydoheJcane 

O.brornocNotomethano 
Dichlorodii1Jolomothino!F12 

Ethanol 

Ethil Aoetatt 

EltrtbofU11no 
1,1,1·1rk:Noroetharw 

1,1,2,2·Tatrachloroelha,.. 

1,1 ,2·Trlchloroethlni 
1,1,2-Trichkli'otrlfuoroethare F113 

1,1·Dichklroethare 
1, 1·D1ch'oroethere 

1,2 .._ Trlchklrobenzere 

~~hylbenzeila 
1,2:Dibramoelhl,.. (EDB) 

1 ,2·0icNOrobtnztM 

1 2-0ic:tlloroethane 
1,2'01chiorOOI<>I>ano 

1\2-Dic:Noto!etratUofoethane F114 

1,3 5-T1mott,..bonzeno 

1,3·Bind'- . 

1,3-Dic:hlofobti'U'Ir. 

1,4-0ic:Noroberanit ' 
1,4-Di>xano • 

2-aan.r. MEIQ 
2-Holcanono(MBI<) 

4-~oluono 

-olx<ad .... 
Hixarw ;'. .. 
I.O,XOO'Ii alcohol 
m- i.p-Xyte...,. 
Methyl 1-.vli<elono MIBK) 

MeliM I·Blivl Etl-e1 MTBE) 
M8thyti:ine chloride 

rrHeptahe 
o-Xy~"" . 

Propylene 

St rene. 

Tetrachloroethane PCE) 

Tetrahyclrofuran 

Toluene 
uan!H ,2~0ki'Voroethene 

..,..1,3·DicNoiOI>'op0fll 

Tri:hloroethono' CTCEl . 

Tr<:hlorotiJo<omolhaM (F11 

V""Aeetato • 

V""cl'lofklo 

Sy!tMD Moritprim Compgyrd 

4-Btornol-~re (lCS) 

4-BromoiiJO<obe ...... (lCso) 

AccuLabs, Inc. 

- ·~ Elb flsue 

Labor~tof)' ~.:tor 

.. . . 

·-

:lorVOCs 'EPAT0-15-

Blarl< Amourt 
Resul Sp;ked 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 
0 10.0 

0 10.0 

0 10.0 

0 10.0, 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0~. 

0 10.0 

0 10.0" 

D 10.0 

0 10.0 

0 10.0 

0 10.0 

0 - 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 1·o.o 
0 10.0 

0 10.0. 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

o. fO.(f 

0 10.0' 

0 20.0 

0 10.0 . 

0 10.0 

0 10.0, 

0 10.0 

0 10.0 

0 10:0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0 

0 10.0. 

0 10.0 

0 10.0 

0 10.0 

0 10.0 -

-vooe.;e GC/1 's 
LCS , LCS LCSO 

Result % Reoovarv At :wit 
11.9 119 12.0 

10.6 106 10.9 

10.2 102 10.7 

11.8 118 12.1 
11.2 112 11.7 

11.4 114 11.3 

10.4 104 IO.S 
11.5 115 11.6 

10.2 102 10.2 

11.7 117 11.8 

10.8 108 10.8 

t1 .7 117 11 . .9 
10.4 104 10.3 

11 .1 111 11.3 

10.8 108 11.1 
12.0 120 11.8 

11.5 115 11.3 . 

11.6 116 11.8 

10.6 106 IO.i 

10.7 107 10.8 

11.4 114 11.7 

9.90 99 1o.G 

11.4 . 114 . 11.4 

10.3 _1 03 10.1 

- 10.4 , .04 10.5 

10.9 109 10.8 

8.85 89 9.4 

10.0 100 10.5 
12.1 121 11.i 

9.39 94 8.72 

11.8 11il 12.2 

11.1 111 11.6 

11.8 118 • 11.8 

10.3 103 10.8 

11.9 119 12.1 

10.3 103 10.7 

9.93 99 10.3 

11.1 111 11.2 

10.2 102 10.4 

11.6 116 12.0 

10.3 103 11.0 .... 94 9.91 

10.-1 101 10.1 

11.7 117 12.0 
22.0 110 ' 22.3 · 

11.4 114 11.9 

10.4 104 10.3 

10.S 108 10.6 . 

11.3 ~13 . 11.9 

'1 1.3 113 11.8 

10.7- -~-- I e.G 
11.3 11.8 

10.9 109 11.0 
10.4 104 10.7, 

10.8 108 . 1M 

10.4 104 10.3 

11.5 115 11.7 

11.2 112 11.3 

12.0 120 11.9 

9.76 98 9.73 

11.8 118 11.8 

Swogate % BIOQYIIY 
114.5 

119.9 

LCSO 

% Recc""rv 
120 

109 

107 

121 

117 

113 

103 

116 

102 

118 

1011 

11 i . 
103 

113 

111 

118 

113 

118. 

109 

1o8 

- 117 

1011 

114 

101 

105 

108 

94 

105 

119 . 

97 

~22 

116 

118 

1011 

121 
107 . 

103 

112 

104 

120 

110 

9i 

101 

120 
112 

119 

103. 
106 

119 

118 

108 

118 

110 

107 
109 . 

103 

117 

113 

119 

97 

118 

~ 
7D-130 

7Q-130 

Spil<e 

QCliml 
70-130 

70·130 

70-130 

70-130 

7Q-130 

70-130 

70-130 

7Q-130 

70·130 

7()..130 

7D-130 . 

7D-130 

7D-130 

70.130 
7().130 

7()..130 

7G-130 

70..130 

7G-130 
7()..130 

70--130 
7()..130 

70·130 
70-130 . 

7,0-130-

70-130 

70-1 30 

70-130 

70·130 

70-130 

70·130 
70·130 . 

7D-130 

7D-130 

7()--130 

7D-130_ 

.70-130 

7D-130 -

7D-130 

711-130 

7D-130 

7D-130 

70-130 

7Q-130 

7o-13cl . 
7D-130 

7D-130 

70.130 , 

7G-130 

7D-130 

7D-1:30 
70-130 

70.130 

70-1:30 

7D-130 

7D-130 

70-130 

7D-130 

70-130 

70·130 
70-130 . 

APO 

-J. RPO QCUmit 
1.5 I 20 

S.2 I 20 

4.7 20 

2.6 20 

4,9 20 

0.2 I 20 

0.9 20 

1.5 I 20 

0.7 20 

0.9 20 

0.5 20 

1.5 20 

0.4 20 

2.0 20 

2.8 20 

1.5 20 

2.3 
I 

20 ' 
1.7 I 20 

2.2 ' 20 ' 
1.2 20 

2.3 20 

7.0 
I 
I 20 

0.7 I 20 

1.8 20 

0.2 20 

1.0 20 

6.2 
,_ 

20 

5.2 20 

1.4 I 20 

3.5 20 

3.2 20 

4.0 20 

0.2' 20 

5.2 20 

. 1.6 20 

5.2 20' 

3.8 20 

0.9 20 

1.5 20 

S.6 20 

7.4 20 

4.9 20 

0.2 20 
2.2 20 

1.5 I 20 

4.1 20' 

0.8 . 20 

0.5 2li 
4.7 . 20 

4.1 20 

0.8 ' 20 

4.1 20 

0.4 20 

2.9 20 

1.0 20 

0.2 I 20' 

1.9 20 

1.0 20 

0.4 . 20 

0.3 20' 

0.0 - 20 

R.L Date 
ppbV AM~ed 

2.00 05119/11 

0.50 05119111 

1.00 05119/11 

I 0.50 05119/11 

0.50 05/19/11 

0.50 05/191,1 
0.50 05119111 
0.50 05119/11 

0.50 05119i11 

0.50 05119111 
0.50 05119111 

0.50 OS/1911\ 

0.50 05119/11 

I 0.50 05119/11 

o.so 05/191l1 

0.50 05119111 

2.00 05119111 

0.50 05119111 

0.50 oS/19111 

0.50 0511Bi11 

0.50 05/19/11 

0.50 

:~~~ 0.50 

2.00 05119/11 

0.50 05119111 

0.50 05/19/1 l 

MO 05119/11 

0.50 OS/19/11 

0.50 05/19111 

0.50 05119111 

·- 0.50 05119/11 

0.50 OS/1911 i 

2.00 oS/19111 

o.sO 05119111 ' 

0.50 05119/11. 

I 0.50 05119/11 

0.50 05119/11 

o.sa 05119111 

2.00 05119111 

2.00 05119111 

0.50 . 05119111 

0.50 05119/11 

0.50 0511911-1 . 

2.00 05119111 

1.00 0611911-1 

2.00 05119111 

2.00 . 05119111 . 

2.00 05119111 

0.50 05119111 

0.50 0511911 1. 

0.50 05119/11 -
0.50 05/19/11 

0.50 05119/11 

I . 0.50 05119111 

0.50 05119/11 

0.50 05119/11 

0.50 05119111 

0.50 05119111 

2.00 05119/11 

1.00 05119111 

2.00 05119111 



AccuLabs, Inc. 
Air Toxic • Contaminated Sotl • Water ard Wastewater • lrxjustrial and Hazardous Waste • Chemical Conslitation 

Project Info Sample Info Report Info 
l'!ojoct 10: 7211045.00 Date Prep;lled: 05119/11 ~Batch lD: 05192011· EPA3COC 

Sample Sle: Badan:!s LandliD Date Analymd: 05119111 Date Reponed: 0:&23111 

Moreno Val.wy, C~ Sample Matrbc: ~r A•pcrtiro \.kits: P1Jbv 
Client Name: SCS Field S1Mces 

Laboratory Control Standards (LCSILCSD) Studies for Methane and Fixed Gases Test by EPA TQ.3 

LCS 10.: A -05192011-0C I r I>PA :<CIA/A!m.A D-1940 

s • .,.,. - LCS LCS LCSD LCSO I R.L 

Test Parameter Re,._. spikeo Result % Recowry Re.s:ult % Roco"!'Y_ QCUml ~. APD i OC Limit r. &pp_mv 
C•rbon Dioxid• (•.:.) 0 5.015 5.373 107 5.42.( 108 80-120 0.9 20 0.01-

Oxygen('!'.) 0 5.074 5.416 107 5.3n 106 80-120 0.7 I 20 0.1 

1-itrogen(%) 0 5.027 • . 908 sa .. sse 97 8().120 0.9 20 0.1 

Metha..,. TCD ~~ 0 4.000 .t.168 104 ... ,n 104 81)-120 0.2 20 0.001 

Carbon Moncmido (%) 0 5.000 5.158 103 5.127 103 80-120 0.6 20 0.1 
Methane-FlO {bpmV) 0 40000 41031 103 41082 103 80-120 O.l ' 20 1.0 

Key:Mot.. Method Detection Linlt RL. Reporting L~tnlt J. Trace COre. between MDL a~ RL M.B.• MetOOd BlaM T.B.• Trip Slari< F. B.• F1eld Bla'* E.B .• Equ!P(n8nt Blank 

AccuLaps, Inc. 
~IA.l.~ -,q&;l>'7l"f 
Et5s Hsue 
lat?oratOf)' Director 

Date 
Analvted 
05119111 

05119111 
05119/11 

05/19/11 

05/19111 

05119111 



AccuLabs, Inc. 
Air Toxic • Contamlnated Soil • Water a.rdWastewater • lrdustria! and H~ardous Waste • Chemical Consoltation 

Pro "ect Info Sample info Report Info 
Project ID: 7.21104$.00 Date Prepared; 05119/11 AccuL4't>s Batch 10; 05192011-Sulfl.l" Scan-TRS-OC 

Sample Site: Badlards La~ Date Analyzed: 05J19J1 1 Date Reported.: 051Z3111 
Moreno VaDey, CA Sample Matrbc: PJr Reporti<9 Urits: ppbv 

Client t-hine: scs Field Sennces 

Laboratory Control Standards ILCSILCSDl Studies for Sulfur Full Scan by ASTM D 5504.01 I SCAQMD370.91 

lCS 10 Al 051922011 TRS.Su'f Sc LCS & LCSD s;: "' an: 
Sample Amounl LCS LCS LCSD LCSD Spike 

RPD I RL 
Test Parameter Resut SpO<ed Resuft % Recovery <Jt,>. Result %Recovery QCLk'nil: •;. APD QCUm~ ppbV 

li-+Jdrogon Sulfde 0 15 1:3.4 89 15.1 101 70-130 12 20 I 5 

~rbo~l. Sulfide - 0 10 9.57 97 . 10.6 11)6 70-130 9.2 20 I 2 

Melhanethbl 0 10 11.2 112 11.5 115 70.130 2.5 20 I 2 

D!rnet~l sulfic:IB 0 10 11.8 118 11.9 i 119 70.130 0.8 I 20 I 2 

Carbon msuiride 0 10 11.9 119 12.3 I 123 70-130 3.3 I 20 I 2 

Olmethvl disulfide 0 10 . 12.0 120 12.6 i 128 70-130 4.9 I 20 I 2 

Key:MDL. Mett-od Detectfon Umit RL. Reportir.J Umit J• Trace Core. between MDL and RL M.S .... Meth?d Blaril. T.6.• Trip Blark F.B.• Field Blark E.B .• Equipmert Blank 

SVsfAm Mnn'torjoo CafrngnOO 

4-Bromofkl:l'robenzeoo (LCS) 

4·BromotruorobenierlEI {LCSO) 

AccuLabs, Inc. 

~~i 
Ellis Hsue 

Labof.it()f)' Director 

Su'rpgate '/., ReCovery 

95.4 

94.5 

Data 

Analyzed 

05119111 

05119/11 

05/19/11 

05119111 

05/19/11 

05!19/11 



AccuLabs, Inc. 
Air Toxic • Co{rtaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consuttation 

Project Info Sample Info Report Info 
Project 10: 7211045.00 Sample ID: Method Blank Accul abs ID: 05192011 -MB 

Sample Site: Badlands Landfill Date Sampled: NA Date Reported: 05123111 

Moreno Valley, CA Date Received: NA Reporting Units: ppbV 

Client Name: SCS Field Services Sample Matrix: Air 

Volatile Organ1c ComQounds by EPA T0-15 Method 
EPA Sample Date Date 

Analyte Method Batch MDL RL Result DF Prepared Anal~ed Qualifiers 

Acetone T0-15 11050009 0.63 2 ND 05/19/11 05/19/11 

Benzene T0-15 11050009 0.17 0.5 ND OS/19/11 05/19/11 

Benzyl Chloride: To-t's 110SOpo9 0.50 1 ND- OS/19/11 05/19111 

Broinodichloromethane T0-15 110S0009 0.20 o.s NO 05/19/11 05/19/11 

Bromoform T0-15 110S0009 0.20 0.5 ND 05/19/11 05/19/11 

Brome>methane T0-15 11050009 0.21 0.5 ND 05/19/11 05/19/11 

2-Butarione (MEf9 TQ-1S 110S0009 0.56 2 ND 05/19/11 05/1911 1 

Carbon Disulfide TG-15 11059009 0.20 0.5 NO 05/19/11 05/19111 

Carbon Tetrachloride T0-15 11050009 0.19 0.5 NO 05/19/J 1 05/19/11 

Chlordbenzene T0-1S 11050009 0.21 0.5 ND 05/19/11 05/19/11 

Chloroethane TO-i!) 11050009 0.30 0.5 ND 05/19/11 05/19/1 1 

Chloroform TG-15 110S0009 0.23 0.5 ND 05/19/11 05/19/11 

Chlor!lmethane TO-is 11 050009 0.18 o.s ND OS/19/11 oS/19/11 
1 ,2-Dibromoethane (EDB) T0-1S 1105Q009 0.18 o.s · ND OS/19/11 05/19/11 

DibromochiQromethane T0-15 11050009 0.20 0.5 ND OSi19/11 05/19/11 

1. ,2-f?ichlorobenze_ne- T0-1S 110~cioo9 0.18 0.5 NO 05/19/11 05/19/11 

1 ,3-Dichlorobenzene T0-1S 11050009 0.18 0.5 ND 05/19/11 05/19/11 

1 ,4-Dichlorobenzene T0-15 11050009 0.20 0.5 ND OS/19/11 05/19/11 

Dichlorodifluorom~thane (F-12) T0-1 S 11050009 0.18 2 ND OS/19/1 1 05/19/11 

1 ,1-Di~loroethane T0,1S 11050009 0.21 o.s ND 05119/1 1 05!19/11 

1,2-Dichloroetha_ne TQ-15 11050009 0.19 0.5 ND 05/19/11 0511911 1 

1, 1-Dichloroetherie.' T0-15 11050009 0.23 O.S N D OS(19/l1 05/19/11 

cis-1 ,2•Dichlorqethene T0-"15 11050009 0.19 0.5 ND 05!19/11 05/1 ~/1_ 1 

trans-1 ,2-Dichlor_oethene T0-15 11060009 0.20 0.5 NQ 05/19/11 05/19/11 

1,2-Dichloropiopane TQ-1S. 11050009 0.17 0.5 NO 0511!!/11 05/19111' 

ci.s-1 ,3-Dichloropropene T0-1S 11050009 0.21 o.s NO OS/19/11 05/19/11-

trans-1 ,3-Dichlo.ropropene T0-15 1105Q009 0.14 0.5 ND OS/19/11 OS/19/11 

1,2-Di_qhlorotetraf!u'oroethane(F-114) T0-15 11050009 0.19 2 ND 05/19/11 05/19/11 

Ethylbenzene TO-is 11050009 0.17 o.s ND 05/1§/1 1 05/19/11 

4-Ethylioluene T0-15 11050009 0.21 0.5 ND 05!19!1 1 05!19/11 

Hexac~Joro-1,3-butadiene T0-15 11050009 0.26 0.5 ND 05/19/1 1 05/19/11 

Key: MDL • Method Detec~on Lim~ RL• Reporting Limit j.; Trace Cone. between MDL and Rl M.B.• Method Blank T.B .• Trip Blank F.B.- Field Blank E.B.• Equl~ment Blank 



w . . . AccuLabs, Inc . 
Air Toxic • Contaminated Soi • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consu~ation 

Project Info Sample Info RePQrt Info 

Project ID: 7211045.00 · Sample ID: Method Blank AccuLabs ID: 0519201 1-MB 

Sample Site: Badlands Landfill Date Sampled: NA Date Reported: 05/23/11 

Moreno Valley, CA Date Received: NA Reporting Units: ppbV 

Client ID: SCS Field Services Sample Matrix: Air 

Volat1le Organ1c ComQounds by EPA T0-15 Method 
EPA SaJr4>le Date Date 

Analyte Method Batch MDL RL Result DF Prepared Anal~ed 

Methylene Chloride T0-15 11 050009 0.23 2 ND 05/19/11 05/19/t'1 

4-Methyi-2-Pentanone (MIBK) · T0-15 11 050009 0.57 2 ND 05/19/11 05/19/11 

2-Hexanone(MBK) TQ-15 11050009 0.53 2 NO 05/19/11 05/19/11 

Styrene T0-15 11050009 0.16 0.5 NO 05/19/11 05/19!11 

1,1,2,2-Tetrachloroethane TQ-15 11050009 0.18 0.5 ND 05/19/11 05/19/11 

Tetrachloroethene (PCE) T0-15 11050009 0.21 0.5 NO 05/1Q/11 05/19/1 1 

Toluene T0-15 11 050009 0.22 0.5 ND 05/19/11 05/19/11 

1,2,4-Trichlorobenzene Tci-15 11050009 0.26 0.5 ND 05/19/11 05/19/i 1 

1,1,1 -Trichloroethane T0-15 11050009 0.21 0.5 NO 05/19/11 05/19/11' 

1 ,1 ,2-Trichloroethane T0-15 110500,09 023 0.5 ND 05/1S/1i 05/19/11 

Trichloroeihene (TCE) TQ-15 11050009 o_19 0.5 NO 05/19/11 05/19/11 

Trichlbrofluoroinethane(F-11) T0-15 11050009 0.17 2 NO 05/19/1 1 05/19/11 

1, i ,2-1richlorotrifluoroethane(F-113) T0-15 11050009 0.19 2 ND 05/19/11 05/19/11 

1,2,4-Trimethylbenzene T0-15 11050009 0.17 0.5 NO 05/19/1 1 05/19(11 

1,3,5-Trimethylbenzene T0-15 11050009 o.ta 0.5 NO 05/1\1111 05/19/11 

Vinyl Acetate T0-1 5 11050009 0.20 1. NO 05/19/11 05/1~/11 

Vinyl Chloride T0-15 11050009 0.1-7 2 NO 05/19/11 05/19/11 

in & p-Xylene T0-15 11050009' 0.33 1 ND 05/19/11 05/19(11 

a-Xylene T0-15 11050009 0.19 0.5 NO 05119/11 05/19/11 

Key: MDL·· ·Method Detection Limit RL • Reporting Limit J • Trace Cone. Bet. MDL and RL M.B, • Method Blank T .B: ,; Trip Blank F. B. • Field Blank E. B . • Equipment Blenk 

System Monitoring COmoound 

4-Bromofll!bfobenzene 

AccuLabs, Ire-
·,.,~""'· ~~ , , !-' ' •;, ~· ·< t I . ..... . · .. ' .. 

Ellis Hsue 

L~oratoryDirector 

Suirooate % Reooverv 

119.1 

·ac Umit "lo 

7o-i30 

Qualifiers 



AccuLabs, Inc. 
AJrToxK: • Contaminal.ed SoU • Water and Wastewater • lndustriaJ and Hazardous Waste • Chemical Consullation 

Project Info Sample Info Report Info 
Project tO: 721 1045.00 Sample 10: Method Blank Acculabs ID: 05192011-S-MB 

Sample Site: Badlands Landfill Date Sampled: NA Date Reported: 0512311 1 

Moreno Valey, CA Date Received: NA Reporting Units: ppMv 
Cnent Name: SCS Field Services Sample Matrix: Air 

Total Sulfur and Sulfur Specification by Modified AQMD 307.91 / ASTM D 5504-01 

ASTM Sa~ Date Date 

Analyte Method Batch MDL RL · Result OF Prepared Analyzed 

Hydrogen s,u lfide D 5504-01 11050009 0.010 ' q.oso NO 05/19111 05119/11 

Carbonyl suKide D 5504-01 11 050009 0.005 0.010 NQ 05/19/11 05119111 

Methanelhlol (Methyl Mercaptan) D 5504-01 11050009 0.005 0.010 NO 0511911 1 05119/11 

Ethanelhioi(Eihyl Meteaptan) D 5504-01 11050009 0.005 0.010 NO 05119111 05119111 

Dimethyl Sulfide 0 5504--01 11050009 0.005 0.010 NO 05119/1 1 05119/11 

Carbon Disulfide 0 5504-01 11050009 0.005 0.010 NO 05/19/11 05/19111 

Isopropyl Mett:aptan D 5504-01 11050009 0.005 0.010 NO 05119111 05/19111 

n-Propyl Mercaptan 05504-01 11050009 0.005 0.010 NO 05/19/11 05/19/11 

Disulfide <fmelhyl 05504-01 11050009 0.005 0.010 NO 05/19/11 0511.9/1 1 . 

Tara/ Reduced Sulfur (TRS) as Hydrogen Sulfide in ppM11: 

Key: Mol .. Mdlod o.tection Umft Rl· AeportJnQ l..lmft J"" Trace Coric. be'tween MOL and Rl M.B:• Method 8taf* T.B.• Trfp stank "·"·· Fklld eon e.e- Equtpmero Bonk 

Sys'tem Monitoring Comoound 

4-Bromolluorobenzene 

AccuLabs, Inc. 
~.[J>•fi) ~;~ft.~-~ ~~ -

....... ''il 

ElisHsue 

Laboratory Di'ector 

SUrrogf!te % Recovery 
89.2-' 

OClimit% 
7G-130 

TRS 

FaCtor 
1.00 

0.567 

0.708 

0.548 

0.548 

0.447 

0.447 

0.447 

0.362 

SuKur 

as H,S 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



AccuLabs, Inc. 
""r Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 

Project ID: 72.11045.00 Sample ID: Method Blank AccuLabs ID: 05192011 -FG-MB 

Sample Site: Badands Landfill Date Sampled: NA Date Reported: 05/23/11 

Moreno Valley, CA Date Received: NA Reporting Units: % & ppmV 

Client Name: SCS Reid Services Sample Matrix: Air 

Nitrogen. Oxygen. Carbon Dioxide and Methane by ASTM D-1946 

Oxygen 

Niirogen 

Carbon Dioxide 

Methane 

Methane 

Ana lyle· 

Key': ~DL .. Method Delectlon Umit RL . Reporting limit' 

AccuLabs, Inc. 

~~~f 
Ellis Hs·ua 

Laboratory Director 

Sample 

Units Batch MDL: RL Result OF 
% 11050009 0.1 0 .1 20.8 

% 11050009 0.1 0.1 79.1 

% 11050009 0.01 0.01 ND 

% 11050009 0.001 0.001 NO 

ppmV 11050009 0.3 1.0 . ND 

J . Trace Cone. between MDL and RL M.B . .._Method. Blank T.B. • Trip Blank 

Date Date 

Method Prepared AnalyZed. 

ASTM D-1946 05/19/11 05/19/11 

ASTM D-1946 05/19/11 05119/11 

ASTM D-1946 05/19/11 05119/11 

ASTM D-1946 05/19/11 05119/11 

EPA T0-3 05/19/11 05/19/11 

F.B. - Field Blank EB. - Equipment Blank 

Qualifiers 
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. {AT . ·I·A· . La' bs rn" Ti:/.: (626) 447-1888. (626) 44(-1826 
~- CCU . J Il ·"' Fax; .{62{f}447-1841 · 

. · . · '· · · 118 La Poru Strret Unit C&D Arcadia, 0191006. . CHAIN 'O.F CUSTODY RECORD 
Client 'Name I Address: 

c;r.~c... F;e\d. G.e..cv\ee~ 
Project Manager. 

. lfl(\ . Co~l~ 1. 
Sampler. 

- E~\ya,"' ·Loo~2 
I 

Client Sample 10 r I Laboratory I~ 
Oesc~iption · 

· · ::P,W]ect lName I · Nu'\lber I Location: 
~o cmds 141\J. {\ u 

.o1Z.I\ o·"s-,.oo 
I Mr-.~"-""'0 VC'\l \(IJ 

Phone: 

Cell: 

Fax: 

-~-maibde-z@SCS<'l11\ · dm,., 
\J . 

*"S<!mple I Con!aine1 . # of I Sampling I Sampling 
Matrll( Type . Containers ·oate ... Time 

ANAliSIS 
REQUIRED 

~ 

:£Yc$ff ~ 

cv"':' 

I), 

(ct/ 
~7~ 
-~ 

Page 1 of _ ___,.____ 

Special Instructions I 
Preserv<~tlves If Any 

~ \\.-ll 
- - ~\\ · ;. 2 lo 

'I lob ooo5-otf &;, ~~~£ 1 I ~-Js--111 ll{ I x. l xI I 1 1 1 1 1 1 
-02 bt:4~ ~ •c.. . I b·-IS ~II . )( )( X 

~ I I I . . I I I I I I .. 1 I I I ---
1-- --.. -t I I . I I I I I I .1 I I I I I I I 
----·- ··· l-- I l- ·' I I I 1· I I I I I I I I I 

·- , .. _ ·1 . I I I I I I I I ~ I 
-----------.. ·--. ·- .-... - --.. 1----, ~---+---

- .. ---- ·-- I I . I I · I I I . I I I I I I I I I I 

-----:-. ~ .. 1· I . I 1· . I 1. I I I I I 1· I I I I I 
I- -.- . ... I I I I . I .1 .. I I I I I I 1 
·-·- ------.: - I -1- ' I· I l I I I I I I I I I I 

Print: umaround Time: (Check) 

. ~ '2 \ I n . Same day --- 72 hours --Sign; Time: Time:...z..4u_ A-N.r , NA-Nonaqueous 
· AQ. Aqueous S • SloU 24 hours ___ 5 days __ 

Relinquished by: Company: c. Composite SL ·Sludge 48 hours ___ Normal -~ 
· WW-WasteWater ~~--..;;;;;;;;;;;;;;~------1 

Print: _ -Date:· I DW ··Drinking Waler w. Water . Sample Integrity: (Check) 
Sign: Time: _ _ __ G ·Grab · GW ·Ground Water 

·Print: Date: ___ _ 

Sign: • Time: ___ _ 
Intact ___ · Temperature_· __ 

Note: Payriu3nHor so!VIC81sdue.wilhin 30 days lroin~lhe~ifate of lnvoico • . 
Samp)es will be disposed of a nor 30.days from the date ollssulng the final report. While -Accompany Lab Report to Client Canary· Client's Copy Pink- Lab's Chrono File 

,) 



AccuLabs, Inc. 
AirTo><ic • Conlaminated Soil• Water and Wastewater • Industrial and Ha>:ardous Waste • Chemical Consultation 

Project Info Sample Info R~por!Jnfo 

Projeel lD: 7211045.00 Date Prepared: 06115111 AccuLahs Batch 10: 06152011-VOCT015 Ful Scan 

sample Site: Badlan:!s Lardf~ Date Ana~: 06/15/11 Date Reported: 061'20111 

Moreno V>ll.ey, CA Sample Matrix: foJr Reporting U'its: ppbV 
Cie:nt Name: SCSF~ekfServices 

Laboratory Control Standards (LCSfLCSDl Studies for VOC Test by EPA TD-15 Method 

LC$ ID!i: AL.(lS1$2011-lCS & l CSP.QCfqr VOC:; by EPA T0-15-Crvoqrric GCJMS 

Black Am>... LCS LCS LCSD LCSO Spike APO R.L Date 
T est Parameter Result Spiked Ruuft ')1. Recoverv , Aesuit ,-. Recoverv QC liml % RPD QC Um1t ppbV Analvzod 

Actlor. 10.0 11.3 113 11.5 115 70..130 1.~ 20 2.00 061'1~1 1 
Benzene 10.0 10.6 106 10.8 108 70.130 1.5 2.0 0.50 OS/15(11 

Borcyl CNoridl 10.0 9.46 95 9.66 97 70·130 2.3 20 f.CC 06/15111 
Bromodichlolometha.-. 10.0 . 11.5 115 11.7 117 7CH30 1.5 20 o.so 06115/tt 
Bromoform 10.0 10.2 102 10.5 105 7(}..130 3.6 20 0.50 06/15111 

Bromomethane 10.0 10.3 t03 10.-4 104 7o-'t30 1.2 20 0.50 06/15111 

CarbonDisulld• •- 10.0 9.27 93 i.21 92 , 70.130 o.s 20 0.50 06115111 

CarbonTwaeNori:le to.o· 10.6 tOG 10.8 108 70-130 2.1 'zo 0.50 06/15111 

CHoc:obenz:ent 10.0 9.39 9' 9.~ 94 70-130 c.• 20 0.50 06115111 
C!1otoe!ho'no 10.0 11.2 112 11.. 11. "70.130 1.5 20 0.50 06115111 
CHcxokum 10.0 9.53 95 9.64 · iS 70-130 1.1 20 0.50 06115111 
eworOm.ttar. 1o.o 11.2 112 11." 114 70..130 t.3 20 o..so 06115111 

eis-1 2-0ict-mroett.nt 10.0 9.57 96 9.-43 95 70-130 0.9 20 0.50 06115111 

cis·1 s-o~-- o 1o.o 10.9 1o9 ... !.H 110 70.13o c.1 20 o.50 06115111 
~Jle- 0 10.0 11.2 112 11.. 11< 70-130 1.2 20 -f 0.50 06/15111 

1'licNorodft.cromethare F12) 0 10.0 10.0 100 10.1 101 70-130 1.2 20 2.00 06/1S{11 
Bharol 0 10.0 9.D< 90 8.98 90 70-130 _ 0.7 20 0.50· 06/1So'11 
Eti>/1Acotata 10.0 10.1 101 10.3 103 70-130 1.4 20 0.50 ' 06/15/11 
Ethylbefare 10.0 t0.2 102 10.3 103 10-1~0 1.0 20 0.50· 06115111 

1,1,1-Ttic:hk)roethane io.o to.9 109 11.2 112 ~130 2.s ·20 o.so 06115111 

1,1,2,2-Tettachlofoethane 10.0 9.82 96 10.2 102 7().130 3.7 20 O:s'a· 00'15111 
1,1,2-Trici\IOroetha'ne ' 10.0 . 10.9 109 11.0 110 70-130 C.S 20 0.50 . .06/1!5111 

1 1,2-Trichlorotrif\Joroelflane F113 10.0 8.88 89 8.89· 8i 70·130 0.1 20 2.00 06115/H 

~1~,1~-o~~~N~o·~~,•,h~a~~~~----~--~~~-4--~1~o.7o·~t-~s~.5~9~+-~se~--j--~9.~5~--t-~s~s~-+~7C~·~13~c~~~c.7~-+--~20=-~ ~~,.5~?--t-=OW~1~51~1 ~1, 
1,1-0lchlorOethe,. 10.0 10.2 102 . 10.3 103 70·130 0.2 20 Q.50 06115111 
1,2·•~Trichbrobenz:e1'11 fo.o 7.23 · 72 7.50 . 75 7Q..130 3.7 20 0.50 06115111 

; :2.-4-TrimothyibOnl:ono 1o.o · 9.39 9' 9
1

•
1
7.o

3 1
9
1
7
3 

~·1133c0 a
0 
.. 2
2 

,- ___ ,
20
20=---t---- ""'.s:O:c'-+-'""'&:"151::,1;,:1'-l 

1,2·Diblomoetha:ne (EliB) ' 10.0 11.2 112 ,~ 0.50 . OW151f1 

1 2 .. 0!c~robenzene ·;o.o 8.41 8• 8.63 86 70-13d 2.6 20 o.so 06115111 

1,2-Dict-IOroethane 10.0 11.5' · 115 · 11.9 119 7D-130 3.2 20 0:50 06115111 

i .2·Dicrlorootooa..O 10.0 115 115 11.6 118 70.130 0.9 20 0.50 06/15111 
1 2·01ct*>rototra!Uorooitiant F11i) 10.0 10.6 106 10.7 107 . 70.130 . 1.5· 20 2.00 ·06/15111 
1,85-Trimoll>/lboouno 10.0 9.66 97 9.95 100 , 70.130 2.s · 20 0.50 06/.15111 
1,S.St.l:adlet~e 10.0. 10.8. 108 11.0 110 . 70-130 2.0 20 0.50 06115111' 

1,3-0icNotobenz:ene 10.0 . 9.26 93 9.•1 9-4 70-130 1.6 · 20 o.so oet.l5111 

1,..C...Dic::Norcbenzene 10.0 8.8 88 9.05 · 91 . 70-130 2.8 20 o.so . 061'15111 

1,4·Dioxahe 10.0 10.6 106 10.7 107 70-130 0.6 20 0.50. 0&1'15111 

2·BUanonoiME<l 10.0 9.77 96 9.78 98 70-130 0.1 20 2.00 06/15111 
2·Ho>CIII><MI(MBKl 1o.o·.. 11.1 117 12.0 120 70-130 :z.s 20 >.oo.. 06115111 
4--Ethvtoluene 10.0 10.0 100 10.3 103 70-130 ao 20 o.so 0611SI11 

t-tlxachlorobiA:aditne 10.0 . 8.05 81 8.31 83 70-130 3.2 20 : 0.50 06115111 

Hexi.ne · : 1o.o 9.46 95 sa.~ 95 70-130 o.o 20 o.So 06115111. 

' tsop~opytalcchol 1o.o 9.25 93 u7 9~ 70-130 1.3 20 2.oo OS/15111 
"" & ,.xv~enes o. 20.0 -2c.8 1o< · 21.2 '106 70-130 >.i 20 1.00. 06115111 
Motlrfl l sobutyl KetbroO (MIBK) 10.0 - 11.8 118 12.1 121 70-130 2.5 20 2.00.- 06/15111 
Methytt·lliOyiEthet MTBE 10.0 9.l0 91 . B.9t 9a 71H30 1.2 20 2.Ci0 . 06/15111 
Mettwtenechlortdt · 10.0 10.1 101 10.1. 101 · 70~130 ·c.s 20 2.6o O&Hi/11 

~Heptane 0 10.0 12.2 122 12.3 ' 123 70-130 . 1.1 20 0.50 GB/15111 

o·Xvlene o . me 10.8 109 11.1 111. 70.,.30 2.7 20 _ 0.50· 06/1511i 

Propylene ------------r---:o0_...:.+--1::il."::' o:.....+--·-:1 ":'·o;-+....,.~1co7· "-f--:-01o':--r-'--:'1~co;--+-· -:-70::·,::130::--+-o:=-·:-1 -l-....:·2::oc __ +_._o,:::.5:::o'~+"'o6/"'.,"'51:.:1.:.1-l 
51 rent 10.0. 10.5 ' 105 10.8 108 70-130 2.4 20 0.50 06115111 

Tetrachroroethene PCE) Hi.o 10.2 102 10.3 103 70·130 0.2 20 o·.so 06115111 
TetrahYdrofuran 10.0 . · 10.3. 103 10.3 103 7G-130 .0.2 20 · 0.50 · o6/1511t 

TolUene 10.0 . · . 10.7 107 10.6 106 70: 130 0.5 20 0.50 06/15111 
trans· 1;2-0K:HorO•thtn8 10.0 9A7 95 9.<16 95 ' 70-130 0.2 20 '· 0.50 06115111 

trans-·1,3~lctioi'ODI'"cxient 10.0 11.0 110 11.1 111 70-130 1.5 20 0.56 06/1511, 
Tri:hlo<oothtno (TCE) 10.0 10.9 109 1D.9 109 .. 70.130 c.• . 20 0.50 06/15111 
Tri::hlorofboi'omethane F11 10.0 10.o& 1~ 10.6 106 70-130· 2.2 20 2.00 06/1511 1 

'l[_nt! Acetate 10.0 11.7 117 · 11.7 111 70-130 0.2 20 1.00 06/15111 

V.,..chtoridt · 10.0 11.1 111 11.2 112 70.130 0.7 20 . 2.00 06/1511 1 

SY3tem Uoriiortm Cgmmun:t 

4-B~robo,.,...,. (lCS) 

4-Bromolb>ro!>onzono (LCSO) 

AccuLabs, Inc . 
• i,.,._1..,, 
~~mt 

. Ells flout 

Stnogate% Recgv!rv 

119.1 

122.3 

~ 
70..130 

70..130 



AccuLabs, Inc. 
Air Toxic • Contaminated Soil• Water and Wastewater • lrdustrial and Hazardous Waste • Chemical Consultation 

Pro 'oct Info Sample Info Report Info 
Project 10: 7211a.S.OO Oat• Prtpactd: 061,5111 Acc\t.abs Batch 10: 0615201HPA3C.OC 

Sample Silo: Badlards L¥dr.J Date llrely>od: 0611511 1 Date Reponed: 06120111 
Moreno Valley, CA SaJTilloMatrix:Nf Repof1irg t.kits: ppbv 

ca.nt Namo: scs fltld S.Mc:es 

Laboratory Control Standards ILCS/l.CSDl Studies for Methane and Axed Gases Test by EPA TQ3 

LCS 10.: A -06152011-0C lnr FP lCM/AST' "946 
Sample Amoo!t LCS LCS LCSO LCSO R.L 

Test Param&ter Re:s\4 SJ>il<ed I Re:sutt %Recovery Resuft. 'Y. Roeovm OCLimk % RPO OCUmit % & oomV 

Catbon Pioxi:ie (%) 0 5.015 I 5.287 105 5.115 102 80·120 as 20 
Oxygen{%) 0 5.074 5.303 105' 5.26S 104 110-120 0.7 20 
f\.6.trogen{~ .. ) 0 5.027 5.391 107 5.381 107 110-120 0.2 20 

Methare-TCO t%) 0 4.000 3.997 100 3.973 99 110-120 0.6 20 

c..bon "'""""""' I"•) 0 5.010 5.130 102 5.071 101 80-120 1.2 20 
Methane-FlO (J:p.-nV] 0 40000 I 39962 100 39720 99 80-120 0.6 20 

Key:MOl.. Uethod Detection ~bit Rl• Aeportlrg Uml J• Trace Core. between MOL ord RL M.B..· Meohod 8lari< T.B .• Trl> Blari< F.B.• Aold Blari< E.B .• Equipmolt 8lari< 

AccuLabs, Inc. 

~~ 
ems Hooe 
Laboratory Director 

0.01 

0.1 

0.1 

0.001 

0.1 

1.0 . 

Date 
Anolvzed 
06115/11 

06/15/11 

06/15111 

0&11S/11 
06/15!1i 

06/15111 



Accul.abs, Inc. 
Air Toxic • CortarnilaJed Son • Waler and Wastewater • lrduslrial and Hazardous Wasle • Chemical Const1talion 

Proiect Info Sample Info RODOIIInlo 
Project 10: n11G<5-00 Date Prepared: 08115111 Acc:ula:bf Batch 10: 06152011·Sulfu-~TRS.QC 

Sample Site: Badlancls LardriD Date Analyud: 061151'11 Date Reported: O&f20111 

Morei"'I Valley, CA Sample Matrix: Air Reponl'll Units: pphv 
Clent Name: SCS Aekf Serkes 

Laboratory Control Standards (LQSILQSDl Studies for Sulfur Full Scan by ASTM D 55Q4.Q1 I SCAQMD370.91 

LCS ltw. Al ·Q§l52fl!l·IBS:SI.!!t!.! S:tliln-J.QS A LCSQ 

Samp• Amour< LCS LCS LCSO LCSD Spike RPO 

Test Parameter Recuft Soiked Resutt '"/, Recoverv Dl-0. Result 'Y, Aecoverv QCLm k %APO QC Ltmit 

~roaen SUifde 0 100 97.5 98 97.0 97 70.130 0.5 20 

<:arl>c>n:rl_Sulfide 0 100 91.8 92 i4.2 94 70.130 2.8 20 

Methano<Nol 0 100 85.5 as 83.3 83 7().130 2.8 20 

o~...-lde 0 I 100 81.9 82 84.4 84 7().130 3.0 20 

~nDisuWide 0 I 100 105 105 106 ios 70.130 0.9 20 

oimetl,,f cfoulrde 0 I 100 84.3 84 82.7 83 7D-l30 1.9 20 

Key:MOL- Method Detection Limit RL.. fieporti1"Q Lrnlt J. Trace Core. between MDL and RL M.S .• MGihod Blark T.B .• Trip Blark F. B.• Fleld Slari!. E. B ... Equi~rt Blank 

<-BrocnotWroberlzere (lCSJ 

<-Bromol""robenz.,. (LCSO) 

AccuLiibs, Inc. 

~&L~tt 
Ells~ 
laboratory Director 

Stlrooate % Rftcgytry 

105.5 

103.9 

llQ..L.!nUa 

70..130 

7().130 

RL Date · 

ppbV Analv:zed 

5 05/15/11 

2 05115111 

2 05115/11 

2 05115/11 

2 05/tS/11 

2 05115/1 ~ 



AccuLabs, Inc. 
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consuttation 

Project Info Sample Info Report Info 
Project ID: 7211045 .. 00 Sample ID: H27 Acculabs ID: 11-06-0005-01 

Sample Site: Badlands Landfill Date Sampled: 06/15/11 Date Reported: 06/20/11 

Moreno Valley, CA Date Received: 06/15/11 Reporting Units: ppbV 

Client Name: SCS Field SeJVices Sample Matrix: Air 

Volatile Orgamc ComQounds b:i EPA T0-15 Method 
EPA Date Date 

Analyte· Method Batch MDL RL Result DF Prepared Analyzed 

A~etone T0-15 11060005 0.63 2oo 3213 100 06/15/11 06/15/11 

Benzene T0-15 11060005 0.17 50 6145 100 06/15/11 06/15/11 

Benzyl Chloride TQ-15 11060005 0.50 ND 06/15/11 06/15/11 

Bromodichloromethane T0-15 11060005 0.20 0.5 ND 06/15/11 06/jS/11 

Bromoform T0-15 11060005 0.20 6.5 ND 06/15/11 06/15/11 

Bromo methane T0-15 11060005 0.21 0.5 NO 06/15(11 06/15/11 

2-Butaf')bne (MEK) T0-15 11060005 0.56 200 8460 100 06/15/11 06/15/11 

Carbon Disulfide T0-15 11060005 0.20 0.5 ND 1 06/15/11 06/15/i1 

Carbon Tetrachloride T0-15 - 11060005 0.19 0.5 ND 06/15/11 06115i11 

Chlorobenzene T0-15 11060005 0.21 0.5 ND_ 06/15/11 06/15/11 

Chloioethane ro-1s 11060005 0.30 5 939 10 06/15/11 06/15/11 

Chloroform T0-15 11060005 0.23 0.5 Nci 06/15/11 06/15/11 

Chloromethane 'to-is 11osooos 0.18 0.5 184 06/15/1 1 06/15/11 

1,2-Dibromoethane (EDB) T0-1.5 11_060005 0.18 0.5 ND 06/15/11 06115/11 

Dibromochloromethane T0-15 j 1060005 0.20 0.5 ND 06115/11 06115/11 

1 ,2-Dichlorobenzene T0-15 11060005 0.18 0.5 ND 1 06115/11 06/15/1 1 

1 ,3-Dichlo'robenzene t0-15 11060005 0.18 0.5 ND 06/15/11 OG/15/11 

1 ,4-Dichl6robenzene T0-15 11060005 0,20 0.5 ND 06/1_5/11 06115/11 

Dichlorodifluorometh~ne (F-12) T0-15 11060005 0.18 100 3408 100 06/15/11 06/15/11 

1, 1-Dichloroethane T0:H? 11060005 0.21 5 710 10 06115/11 D6!1si11 

1 ,2-Dichloroethane T0-.15. 11060005 0.19 50 2889 100 06/15/11 06/15/11 

1, 1-Dichloroetherie T0-15 11060005 0.23 0.5 ND - 06/15/11 06/15(11 

ciS:-1 ,2-Dichioroethene T0-15 11060005 0.19 5 300 10 06/15/11 06115111 

trans-1 ,2-Dichloroethe[le T0-15 1106opos 0.20 0.5 77.6 1 06/15/11 06/15/11 

1 ,2-Dichloioproparie T0-15 11060005 0.17 0.5 136 .1 06/15/11 06/15/11 

cis-1.3-Dichloropropene T0-15 11060005 0.21 0.5 ND 06/15/11 OG/15/11 

trans' 1,3,Dichloroprop~ne T0-15 11960005 0.14 0.5 ND 06/15/11 06/15/11 

1 .~-Dichlorote!rafl~qroethane(F-t14~ T0-15 11060005 0.1 9 122 0611-5/11 06/15/11 ' 

Ethylbeinzene T0-15 11060005 0.17 50 2215 100 06(15/11 06/15/11 

4-Ethyltoi!Jene T0-15 11060005 0.21 0.5 65.4 1 06/15/11 06/15i11 

Hexachloro-1 ,3-butadiene T0-15 11060005 0.26 0.5 ND 06/15/11 06/15/11 

Key: MD~ • Method Detection U~it RJ..'"" Repo'1ing Uniit J- Trace c00c: between MDL and RL M.B.- Method Blank T.8 .• Trip Blank F.a ... Field Blank E.B.~ Equipment Blar:--k 



W, __ t?: .... ·!i 
'•-,.:.<. - . 
• .. '"'' '_,.; , AccuLabs, Inc. 

Air Toxic • Contaminated Son • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consu~ation 

Project Info Sample Info Report info 
Project ID: 7211 045.00 Sample ID: H27 Acculabs ID: 11-06·0005-01 

Sample S~e: Badlands landfill Date Sampled: 06115/11 Date Reported: 06120/11 

Moreno Valley, CA Date Received: 06/15/11 Reporting Units: ppbV 

Client ID: SCS Field Servic.es Sample Matrix: Air 

Volatile Organ1c ComQounds b~ EPA T0-15 Method 
EPA Date Date 

Analyte Method Batch. MDL RL Result OF Prepared Analyzed 

Methylene Chloride T0-15 11060005 023 200 9086 100 06115/1 1 06/15111 

4-Methyi-2-Penta.none (MIB"K) T0-15 11060005 0.57 200 258~ 100 06/15/11 06/15/11 
2-Hexanone(MBK) T0-15 11060005 0.53 2 NO 1 06/15/1 1 06/1~11 

Styrene T0-15 11060005 0.16 5 996 10 06115/11 06/1!?/11 

1,1 ,2,2-Tetrachloroethane T0-15 11060005 0.18 0.5 ND 1 06/15/11 06/15/11 
Tetrachloroethane (PCE) T0-15 11060005 0.21 so - 1218 100 06115/11 06/1~1 1 

Tolu~ne T0-15 11060005' 0.22 50 12180 - 100 06/15/11 06/15/11 
1 ,2,4-Trichlorobenzene T0-15 11060005 0.26 0.5 NO 1 06115/11 06/15/11 

1,1,1-Trichloroethane T0-15 11060005 0.21 0.5 ND 06115/11 06115/11 

i , 1 ,~-Trichloroethane T0-15 11060005 0.23- 0.5 NO 1 06/15/11 06115/11 
Trichloroethane (TCE) T0-15 11060005 0.19 5 606 10 06/15/11 06/15/11 

Trichlorofluoromethane(F-11) T0-15 11060005 0.17 65.8 o6/15/11 06/15/11 
1,1 ,2-Trichlorotrilluoroethane(F-113) T0-15 11060005 0.19 1 NO 06/15/11 06!1~/11 
1 ,2,4-Trimethylbehz~;~ne T0-15 11060005 0.17 0.5 99.5 06/15/11 06/15/11 
1,3,5-Trimethylbenzene T0-15 i 1060005 0.18 0.5 61.7 06115/11 06/15/1 1 
Vinyl A~tate T0-.15 11060005 0.20 1 ND 06/1 5/11 ~115/11 

Vinyi Chloride T0-15 110600!)5 0.17 2 92.4 06/lS/11 06/15/11 
·m & p-Xylene T0-15 11060005 0.33 100 3979 100 06/15/11 06/15/11' 
o-Xylene. T0-15 11060005' 0.19 5 784 10 06115111 06/15/11 
Key: MDL • M~thOd Detection Limit RL • Reporting Limit J - Trace Cone. Bet MDL and RL M.S. • Method Blank T.B. • TriP. Bla~k F.B. • Field Blank E.B. ~Equipment Blank 

S)lstem Monitoring ComQQund SurrQgate % Be~:;Qveri· gc limit% ': 
4-B~omofltiorobenzene 119 7Q-130 

AccuLal)s, inc. 

E[lis !-IS\16 \ 
-laboratory t;Jinictor 



AccuLabs, Inc. 
NI ToxM: • Contaminated Soil• Water and Waslewalet • lncklstrial and H.uardous Waste • Chemical Consultation 

Project Info Sample Info RePOrt Info 
Project 10: 7211045.00 Sample 10: H27 Accul.i!bs 10: 11-0G-0005-01 

Sample She: Badlands LandfiU Date Sampled: 06/15/11 Date Reported: 06120111 

Morena VaUey, CA Date Received: 06/1511 1 Reporting Units: ppMv 

Ci ent Name: SCS Field Services Sample Matrix: Air 

Total Sulfur and Sulfur Spec ification by Modified AQMD 307.91 / ASTM D 5504-01 

AST M Sample Date Date 

Ana!yte . Me thad Batch MDL RL Resutt OF Prepared Analyzed 

Hydrogen s~lfide 05504-01 11060005 0.010 Q.OSO NO 06/16/11 06116/1 1 

Cartlonyl sulfide '05504-01 11060005 0.005 0.010 NO 06/16/11 06116/1 1 

Methanethiol (Methyl Mercaptan) D 5504-01 11060005 0.005 0.010 NO 06/16/11 06/16/1 1 

Ethanethlol (Ethyl Mercaptan) 0 5504-01 11060005 0.005 0.010 NO 06/16/11 06116/11 

Dinelhyl Sulfide D 5504·01 11060005 0.005 1.0 5.18 100 06/16/11 06/16/11 

Cartlon Disulfide D 5504-01 11060005 0.005 0.010 0.036 1 06116/t 1 06/16/11 

Isopropyl Mercaptan 05504-01 11060005 0.005 . 0.010 NO 06/1&1'11 06116/11 

n-Propyt Mercaptan 0 5504-01 11060005 0.005 0.010 NO 06/16/11 06116/11 

Disulfide dimethyl D 5504-01 11060005 0.005 0.10 0.906 1a 06/16/1 1 06116/11 

Total Reduced Sulfur (TRS) as Hydrogen Sulfide in ppMv: 
tC•y: MOL- MethOd Otudion l.irrJit RL- Repotting Li'nlt J. Trace Cone. between MOL ard RL M.a.- Method Blank T.e .• T~ Blank F.B.•FoldBial* E.B •• ~ ..... 

System Monltorina CorT!oound 

4-Bfomofluorobenzene 

. AccuLabs, 1(1c. 

Ellis'Hsue 

Laboratory Director, 

Sorrooate % RecoVerv 

107 

~ 
70·130 

-TRS 

Factor 
1.00 

0.567. 

9.708 

0.548 

0.548 

0.447 

0.447 

0.447 

0.362 

' 

Sulfur 

asH2S 

0 

0 

0 

0 

2.84 

0'.02 

0 

0 

0.33 

3.18 

.· 



_ AccuLabs, Inc. 
Air Toxic • Contaminated Soil • Water and Wastewater •Industrial and Hazardous\yaste • Chemical, Consultation 

Project Info Sam_pje Info Sample Info 
Project ID: 7211 045.00 Sample ID: H27 Acculabs ID: 11 060005-01 

Sample Site: Badlands Landfill Date Sampled: 06115111 Date Reported: 06120/11 

Moreno Valley, CA Date Received: 06/15/11 Reporting Units: % & ppmV 

Client Name: SCS Reid Services Sample Matrix: Air 

Nitrogen, Oxygen: Carbon Dioxide and Methane by ASTM D-1946 

Oxygen 

Nitrogen 

Carbon Dioxide 

Methane 

Methane 

Analyte 

Key: MDL ... Method Detection Urriit 

AccuLabs, Inc . 

. ~\.~q 
Ellis Hsue 

laboratory Director 

Rl ..- Reporting Limit 

Sample 

Units Batch MDL RL Res,ult DF 

% 11060005 0.1 0.1 1.18 
% 11060005 0.1 0.1 10.5 

% 11060005 0.01 0.01 60.2 

% 11060005 0.001 0.001 26.5 

ppmV 1106ooo5 0.3 1.0 264950 

J - Trace Cone. bet~en MDL and RL.: M.B . • Melhod Blank T.B ..• Trip Blank 

Date Date 

Method Prepared Analyzed 

ASTM D-1946 06115111 06115/11 

ASTM D-1946 06115111 06115/11 

ASTM D-1946 06/15111 06115/11 

ASTM D-1946 06/15/11 06115/11 

EPAT0-3 06/15111 06115/11 

F.B. ~ Fleld Blank E.B . • Equipment Blank 

Qualifiers 



AccuLabs, Inc. 
Air Toxic • Contaminated Sotl • Water and Wastewater • Industrial and Hazardous Waste • Chemical ConsuRation 

Project Info Sample Info Report Info 
Project ID: 721 1045.00 Sample ID: H27-Duplicate AccuLabs ID: 11-06-0005-01-Dup 

Sample Site: Badlands Landfill Date Sampled: 06/15/11 Date Reported: 06/20/11 

Moreno Valley, CA Date Received: 06/15/11 Reporting Units: ppbV 

Client Name: SCS Field Services Sample Matrix: Air 

Volat1le Organ1c Comgounds by EPA T0-15 Method 
•oupllcate Test EPA Duplicate Primary Date RPD 

Analyte Method Batch MDL RL Result OF Result Analyzed (0-20)% 

Acetone T0-15 11060005 0.63 200 3369 100 3213 06/15/11 4.7 

Benzene T0-15 11060005 0.17 50 5966 100 6145 06/15/11 3.0 

Benzyl Chloride T0-15 11060005 0.50 1 ND ND 06/15/11 

Bromodichloromethane T0-1 5 11060005 0.20 0.5 ND NO 06/15111 

Bromoform T0-1 5 11060005 0.20 0.5 ND ND 06/15/1 1 

Bromomethane T0-15 11060005 0.21 0.5 ND NO 06/15/11 

2-Butanone (MEK) T0-15 11060005 0.56 200 7487 100 8460 06/1511 1 12 

Carbon Disulfide T0-15 11060005 0.20 0.5 ND ND 06/1511 1 

Carbon Tetrach loridl! T0-15 11 060005 0.19 0.5 . ND NO 06/15/1 1 

Chlorobenzene T0-15 11060005 0.21 0.5 ND NO 06/15/11 

Chloroethane T0-15 11060005 0.30 5 876 . 10 939 06/1?/1 1 6.9 

Chloroform T0-15 11060005 0.23 0.5 NO NO 06/15/11 

Chlorom~thane T0-15 11060005 0.18 0.5 168 184 06/1511 1 9,1 
1 ,2-Dibromoethane (EDB) T0 -15 11 060005 0.18 0.5 ND NO 06/15/11 

Dibromochlorome!hane T0-15 11060005 0.20 0.5 ND . ND 06/15/11 

1 ,2-Dichlorobenzene T0-15 11060005 0.18 0.5 ND ND 06/1511 1 

1 ,3-Dichlorobenzene T0-15 11060005 0.18 0.5 ND NO 06/15111 

1 ,4-Dichlorobenzene T0-15 11\)60095 0.2Q 0.5 No· ND 06/15111 

Dictilor<X!ifluorqmetliane (F-12) T0-15 11060005 0.18 100 3074 100 3408 06/15/11 10 

1 , 1-Dichloroethane T0-1 5. 11060005. 0.21 5 750 10 710 06/15f1 1 5.5 

1 ,2-Dkhloroethane T0-15 11060005 0.19 50 2595 100 2889 06/15/11 11 

1 , 1-Dichloroethene T0-15 11060005 0.23 0.5 ND .1 NO . {)6/f5111 

cis-1 ,2-Qichloroethene T6-15 110~0005 0.19 5 327 10 300 06/15/11 8.Q 

trans-1,2-Dic~loroethene TQ-15 11060005 0.20 0.5 86.6 77.6 06/15111 11 

1 ,2-Dichloropropane T0-15 11000005 0.17 o.s. 136 136 0611si11 0.0 

cis-1 ,3-Dic~loropropene T0-15 11060005 0.21 0.5 ND NO 06/15/11 

1!ans-1 ,3-DichlorCJP.ropene . T0-15 11060005 0.14 0.5 ND NO 06/15111 

1,2-DichJorotetrafl(Jotoethane(F-1 14) T0-15 11o6ooos 0.19 1 108 122 06115{11 12 

Ethyibenzeiie · T0-1 5 11 060005 0.17 50 2112 100 2215 06!15/ t1 4.8 

4-Ethyltoluene T0-15 11 060005· 0.21 0.5 65.1 65.4 06/15/11 0.5 .. 
Hexachloro-1 ,$-butadiene T0-15 11060005 0.26 0.5 NO No 06/15/11 

Key': MDL • M8thod Deteclion U~it RL.; Reporting Umit J- Trace Cone. between MDL ~nd AL M.S .• Method Blank t.s .• Trip Blank F. B.- Reid Blank E.B.- Equipment Blank 
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~.~: ..... -:. .. ' AccuLabs, Inc. 
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consunation 

Project Info Sample Info Report Info 
Project ID: 7211 045.00 Sample ID: H27-Duplicate Acculabs ID: 11-06-0005-01-Dup 

Sample Site: Badlands Landfill Date Sampled: 06115/11 Date Reported: 06120/11 

Moreno Valley, CA Date Received: 06115/11 Reporting Units: ppbV 

Client ID: SCS Field Services Sample Matrix: Air 

Volatile Orgamc ComQounds b:L EPA T0-15.Method 
• ouplicate Test EPA Duplicate PrimaJY Date RPD 

Anatyte Method Batch MDL RL Result DF Result Analyzed (0-20)% 

Methylene Chloride TQ-15 110€10005 ·0.23 200 7764 100 9086 06/15/11 16 
4-'Methyi-2-P~ntanone (MIBK) T0-15 11060005 0.57 200 2252 100 2584 06/15/11 14 

2-Hexanone (MBK) T0-15 11060005 0.53 2 ND 1 ND 06/15/1 1 

Styrene T0-15 11060005 0.16 20 957 10 996 06/15/1 1 4.0 

1,1 ,2,2-Tetrachloroethane T0-15 11060005 0.18 0.5 ND ND 06115/1 1 

Tetrachloroethane (PCE) TQ-15 11060005 0.21 50 1203 100 1218 QS/15/11 1.2 

Toluene T0-15 11060005 0.22 50 1152t;l 100 12780 06/15/11 10 

1 ,2,4-Trichlorobenzene T0-15 11060005 0.26 0.5 ND 1 ND 06/15/11 

1,1,1 -Trichloroethane . T0-1 5 11060005 0.21 0.5 ND NO 06/15/11 

1! 1 ,2-Trichloroethane T0,15 110Ei0005 0.23 0.5 ND ND. 06/15111 

Trichloroeth~ne (TCE) TQ-15 11060005 0.19 5 563 10 606 06/15/11 7.4 

Triqltorofluoromelhane(F-11) T0-15 11060005 0.17 72.8 1 65.8 ·06115/11 10 

1,1 ,2-Trichloiotrifluoroethane(F-113) T0-1~ 11060005 0.19 1 NO ND 06/15111 

1 ,2,4-Trimethylbenz'ene T0;15 11060005 0.17 0.5 95.3 99.5 06/15/11 4.3 

1 ,3,5" Trimethylbenzene T0-15 11060005 0.18 0.5 60.5 61.7 06/15/11 2.Q 

Vinyl Acetate TQ·H! 11060005 0.20 1 ND ND 06/15it 1 

Vinyi Chloride T0-1 5 1106cioos 0.17 94.5 1 92.4 06115/11 2.2 

m & p-Xylene T0-15 11060005 0.33 100 3866 100 3979 06/15/11 2.9 

o-:>(ylime T0-15 11060005 ' 0.19 5 759 10 784 06/15/1-1 3.2 
Key: MDL • Meth?d Detection Limit RL • Reporting Lim~ J ~ Trace Cone. Bel MDL and RL M.S. • Method Blank T.B. ~ Trip Blank F. B . • Field Bl~nk E. B. - Equlpm'ent Blank 

S:istem MQoitoring C-omQQu~ Surrogate % Recove()! QQ Limit% 

4-Bromofluorobenzen~ 111 / 119 70-130 

AccuLabs, Inc. 

Ellis Hsue 

Laboratory Director 



AccuLabs, Inc. 
Air Toxic • Contamtnaled Soil• Waler and Waslewaler • Industrial and Hazardous Waste • Ct'1emical Consultation 

Project Info Sample Info Report Info 
Project ID: 7211045.00 Sample ID: H27 Duplicate AccuLabs ID: 11-06-0005-01 Dup. 

Sample Sne: Badlnds Landfill Date Sampled: 06/15/11 Date Reported: 06/20/11 

Moreno Valley, CA Date Received: 06/15/11 Reporting Untts: ppMv 

Cflent Name: SCS Field Services Sample Matrix: Air 

Total Sulfur and Sulfur Specification by Modified AQMD 307.91 I ASTM D 5504-01 

•ouQitCat~ Ana~is 

ASTM Ducllcate Primarv TRS 
Analy!e Method Batch MDL Rl Result OF Resun Factor 

Hydrogen sulfide D 5504·01 11060005 O.ot ' o.1 NO NO 1.00 

Carbonyl suHide 0 5504-01 11o6lioos 0.005 0.010 NO NO . 0.567 

Methanethiol (Methyl Mercaptan) D 5504-01 11060005 0.005 0.0 NO ND 0.708 

Ethanettiiol (Ethyl Mercaptan) D 5504-q1 - 11060005 0.005 0.010 NO NO 0.548 

Dimethyl Sulfide (Methyt" SuHide) 05504-01 11060005 0.005 1.0 5.14 100 5.18 0.548 

Carbon Disulfide 0 5504-01 11060005 0.005 0.010 0.043 1 0.036 0.447 

Isopropyl Mencaptan D 5504-01 11060005 0.005 0.010 NO ND 0.447 

n-Propyl Mercaptan D 5504-01 11060005 0.005 0.010 NO NO 0.447 

Disulfide dimethyl D 5504-01 11060005 o.oo5 0.10 0.992 10 0.906 0.362 

Total Reduced Sulfur (TRS) as Hydrogen Sulfide in ppMv: 

Key: MDL • Method D«actionUrntt RL• Repor1ing Um1t J•Trace Go!lC. between MOL and Rl M.B.• Method etMk T.B.• TllpBJank F.B .• Aeld BIEri: E.B.- Equipman1 Blank 

SYstem Monft?rina Compound · 

4-Bromofiuorobenzene 

Accuf:abs, Inc. 

Ellis Hsue 
Laboratory. Dinictor 

Surma ate% Recovetv 
101 /107 

Dupncate I Primary 

QCLimito/o 

7G-130 

~ 
TRS 

as H2S 

0 

0 

0 
2.82 

0.019 

0 

0.359 

3.20 

Primarv 

TRS 

as H,S 

0 

0 

0 

2.84 

0.016 

0 

0 

0.328 " 

3.18 

f!EQ 
(G-20)% 

0.8 

18 

9.1 

0.4 



AccuLabs, Inc. 
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chenical Consultation -

Project Info Sample Info Report Info 
Project ID: 7211045.00 Sample ID: H27-Duplicate Accul abs ID: 11060005-01-Dup 

Sample Site: Badlands Landfill Date Sampled: 06/15/11 Date Reported: 06/20111 

Moreno Valley, CA Date Received: 06/15111 Reporting-Units:% & ppmV 

Client Name: SCS Field Services Sample Matrix: Air 

• DupliCate Analysts 

Nitrogen. Oxygen. Carbon Dioxide and Methane by ASTM D-1946 

Analyte 

Oxygen 

Nitrogen 

Carbon Dioxide 

Methane 

Methane 

Key~ MDL· MetOOd Deteclion Umlt 

Accui.abs, Inc. 
~"- -JL.. 
- ~~"( 

Ellis Hsue -

Laboratory Director 

Rl • Repor!jng Umit 

Duplicate Primary Date Pre'd 

Units Batch MDL RL Result DF Method Result_ & Tested 

% 1106000~ 0.1 0.1 1.23 ASTM D-1946 1.18 of?/ 15/1 1 

% 11060005 0.1 0.1 10.8 ASTM D-1946 10.5 06/ 15/11 

% 11060005 0.01 O.Q1 59.9 ASTM D-1946 60.2 06/ 15/11 

% 11060005 0.001 0.001 27.0 ASTM D-1946 26.5 06/15/11 

ppmV 11060005 0.3 1.0 269590 EPAT0-3 264950 06/15/11 

J ~ Trace Con<;- between MOL and Rl lAB. • Method Blank T B . • Trip Blank F.B. • Field Blo,ni< E.B • • Equipment Blank 

BfQ 
(0-20j% -

4.1 

2.8 

0.5 

1.9 

1.7 



AccuLabs, Inc. 
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 

Project 10: 7211045.00 Sample ID: H26-Duplicate Acculabs ID: 11-06-0005-02-0up 

Sample Site: Badlands Landfill Date Sampled: 06/15/11 Date Reported: 06/20/11 

Moreno Valley, CA Date Received: 06/15/11 Reporting Units: ppbV 

Client Name: SCS Field Services Sample Matrix: Air 

Volat1le Organtc ComQounds b:i EPAT0-15 Method 
*Duplicate Test EPA ~ Primary Date RPD 

Analy1e Method Batch MDL RL Result OF Result Analyzed (0-20)% 

Acetone T0-15 110600\)5 0.63 200 3~31 100 3092 06/1~/11 4.4 

Benzerie T0-15 11060005 0.17 50 6187 100 6167 06/15/11 0.3 

Benzyl Chioride T0-15 11060005 0.50 NO 1 ND 06/15/11 

Bromodichloromethane T0-15 11060005 0.20 0.5 ND ND - 06/15/11 

Bromoform T0-15 11060005 0.20 0.5 ND ND 06/15/11 

Bromo methane T0-1 5 11060005 0.21 0.5 ND ND 06/15/1 1 

2-Butanone (MEK) T0-15 11060005 0.56 200 5543 100 6150 06/1 5/11 10 

Carbon Disulfide T0-15 11060005 0.2Q 0.5 ND ND 06/15/11 

Carbon Tetrachloride TO-H) 11060005 - 0.19 0.5 NO !'ID 06/15/11 
' Chlorobenzene T0-15 11060005 0.21 0.5 ND NO 06/15/11 

Chloroethane T0-15 11060905 0.30 5 318 10 329 06/15/11 3.4 

Chlorofmm T0-15 11060005 0.23 0.5 ND ND 06/15/11 

Chloromethane T0-15 11060005 0.18 0.5 137 142 06/15/11 3.6 

1 ,2-0ibromoethane (EDB) T0-15 11060005 0.18 0.5 ND ND 06/15111 

Dibromochlorometha_ne T0-15 11060005 0.20 0,5 ND ND 06/15/11 

1,2-Dichlor.obenzerie T0-15 11060005 0.18 0.5 ND 1 ND 06/15/11 

1,3-Dichlorobenzene T0-15 11060005 0.18 0.5 ND ND 06/15/11 

1 ,4-Dichlorobenzene T0-15 11060005 0.20 0.5 19.3 · 18,2 06/15/11> 5.9 

Oichlorooifluoromethane (F-12) T0-15 11060005 0.18 100· 2709 100 2821 06/1~/11 4.1 

1,1-0ichloroethime T0-15 11060005 0.21 5 472' 10 423 06/15/11 11 

1 ,2-Dichlorciethane T0-15 11060005 0.19 50 1982 100 2039 06{15/11 2.8 

· 1 ,1 ~Oichloroethene TQ-15 11060005 0.23 0.5 ND 1 ND 06i15i11 

cis-1,2-Dichloroethene T0-15 110600()5 0.19 5 437 10 439 06/15/11 0.5 

trans-1,2-0ichloroethene T0-1S 11060005 0.20 0.5 96.9 1- 94.5 OS/15/11 2.5 

1 ,?·Dichlo r~propo/le T0-15 11060005 0.17 0.5 . 170 171 06/15/i i 0.6 

cis-1,3-Dichl'1ropropene. . T0-15 11060005 0.21 0.5 ND ND 06/15/11 

trims-1,3-0i'chloropropene T0-15 11o6ooos 0.14 0.5 ND NO 06/15{11 

1,2-D'ichlorqtetrafluoroe\hane(F-114) T0-15 . 11060005 0.19 1 120 122 06/15{11 1.7. 

Ethyibenzerie · T0-15 11060005 0,17 50 2834· 100 . 2819 06/1,5/11 0.5 

4-Ethyltoluene T0-15 11 060005 0.21 5 
.. 
264 10 .251_ 06/15/11 5.0 

Hexachloro-1,3,butadierie T0-15 11060005 0.26 0.5 ND ND 06/15/11 

Key: MDL= Method Detection Um~ Rt.- Rep.orting ~n J- Trace Cone. between MDL and RL M.B.- Method Blank T:B,~ TriP Blank F.B.= Field Blank E. B.• !=qulpment Blank 

• , . 



AccuLabs, Inc. 
Air Toxic • Contaminated SoU • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project 10: 7211045.00 Sample ID: H26-Duplicate Acculabs ID: 11-06-0005-02-Dup 

Sample Site: Badlands Landfill Date Sampled: 06/15/11 Date Reported: 06/20/11 

Moreno Valley, CA Date Received: 06/15/11 Reporting Units: ppbV 

Client ID: SCS Field Services Sample Matrix: Air .. 
Volatile Organ1c Compounds by EPA T0-15 Method 

*Duplicate Test EPA Duplicate Primary Date RPD 

Analyte Method Batch MDL RL · Result OF Result Analyzed {0-20)% 

Methylene Chloride T0-15 - 11060005 0.23 200 2709 100 2428 06/15/11 11 

4-Methyi-2-Pentanone (MIBK) T0-15 11060005 0.57 200 2192 100 2130 06/15/11 2.9 

2-Hexanone (MBK) T0-15 11060005 0.53 2 NO NO 06/15/11 

StYrene TQ-15 11060005 0.16 20 1800 10 1707 06/15111 5.3 

1,1 ,2,2-Tetrachloroethane TO-Hi 11060005 0.18 0.5 ND NO 06/15/11 

Tetrachloroethene (PCE) T0-15 11060005 0.21 5 1283 10 1286 06/15/11 0.2 

Toluene T0-15 11060005 0.22 50 13010 100 14490 06/15/11 11 

1 ,2,4-Trichlorobenzene T0-15 11060005 0.26 0.5 NO 1 NO 06/15111 

1,1, 1-Trichlqroethane T0-15 11060005 0.21 0.5 NO NO o6i15/t1 

1,1 ,2-Tric;hloroethane T0-15 11060005 0 ,23 0.5 ND NO 06/15/1 i 
Trichioroethene {i"CE) T0-15 11060005 0.19 5 622 10 646 06/15/11 3.8 

Trichlorofluoromethane(F-11) T0-15 11060005 0.17 41.2 1 31.4 06/15/11 9.7 

1 , 1 ,2-Trichlorotrifluoroethane(F-113) T0-15 11060005 0.19 NO NO 06/15/11 

1 ;2,4-TriinE;>thylb~nzene T0-15 11060005 0,17 0.5 191 186 06/15/11 2.7 

1,3,5-Trirrtethylbenzene T0-15 11060005 0.18 0.5 118 115 06/15/11 2.6 

Vinyl Acetate T0-15 11060005 0.20 NO l NO 06/15/11 

Vinyl Chloride T0-15- · 11060005 0.17 70.9 65.4 06/15/11 8.1 

m &p-Xylene t0-15 11060005 0.3~ 100 4997 100. 4856 06/15/11 2.9 

a-Xylene T0-15 11060005 0.19 . 5 763 10 . 721 06115/11 5.7 
Key: MDL ~ MethGd Detection I:Jmit Fit. • Reporting Umit J • Trace Cone. Bet MDL and RL M:e. • Method Blank T .B . • Trip Blank F.B. • Reid Blank E.B. a Equlpmem Blank 

S~stem Monito~ing Com12ou~d :2urrogate % Recovect QCLimit% 

4-Bromofluorcibenzene 113 /109 70-130 

AccuLabs, Inc. 

Ellis Hsue. 

Laboratory DireCtor 



AccuLabs, Inc. 
PJr Toxic • Conlaminated Soil • Water and Wastewaler • Industrial and Haz:atdous Waste • Chemical Consullalion 

Project Info Sample Info Report Info 

Project 10: 7211045.00 Sample 10: H26 Duplicate Acculabs 10: 11-oG-0005.02-Dup. 

Sample Sfte: B~dlnds Landfill Date Sampled: 06/15/1 1 Date Reported: 06/20/11 

Moreno Valley, CA Date Received: 06/15/t 1 Reporting Unhs: ppMv 

Client Name: SCS.Aeld Services Sample Matrix: Air 

Total Sulfur and Sulfur Specification by Modified AQMD 307.91 I ASTM D 5504-01 

"Qu~lil:l!l§ An~Jl!~l~ 

ASTM ~ Primary TRS 

Ana!yte Method Batch MDL RL Result OF Resutt Factor 

Hydrogen sulfide D 5504-01 11060005 0.01 5.0 3.48 100 3.66 1.00 

Carbonyl suHide 05504-01 11060005 0.005 Q.OtO NO 1 NO 0.567 

Melhanelhlol (Methyl Mercaptan) 05504-01 11060005 0.005 1.0 0.843 100 0.818 0.708 

Ethariethlol (Eihyl Mercaptan) D 5504-0i 11060005 0.005 0.010 NO 1 NO 0.548 

Dinethjoi SUlfide (Methyl Sulfide) D 5504-01 11060005 0.005 1.0 4.22 100 4.23 0.548 

Carbon Disulfide 05504-01 11060005 0.005 0.010 0.019 0.019 0.447 

lsopropjoi Mercaptan D 5504-01 11060005 0.005 0.010 NO NO 0.447 

n-Propjoi Mercapta':' D 5504-Q1 11060005 0.005 0.010 NO NO 0.447 

Disulfide <ime1hyt 0 5504-01 11060005 0.005 0.10 0.338 10 0.344 0.362 

Total Reduced Sulfur (TFIS} as Hydrogen Sulfide iri ppMv: 

Key: MOL • ~ Dttedon Unl Rt.,- Raporting Unl J. Trace Cone. betWeen MDI. and RL M.B.- Method etri: T A • Trip Elank F.S..field- E4•&,uipmen! Biank 

Svstem Monitoring Comoound . 

4-Bromolluorobenzene 

AccuLabs, Inc. 

Ellis Hsue 

Laboratory Director 

Surrogate % Recoverv 

103 /102 

DUpicate I Primary 

~ 
70·130 

~ 
TRS 

asH2S 
3.48 

0 

0.60 

0 

2.31 

0.008 

0 

0 

0.122 

6.52 

El!.!ni!l£ 
TRS 

asH,S 

3.66 

0 

0.58 

0 

2.32 

0.008 

0 

0 

0.125 

6.69 

.BfQ. 

(0·20)% 

5.0 

3.0 

0.2 

0.0 

1.8 

2.6 



· AccuLabs, Inc. 
Air Toxic • Contaminated So~ • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project ID: 7211 045.00 Sample ID: H26 Acculabs ID: 11-06-0005-02 

Sample Site: Badlands Landfill Date Sampled: 06/15/11 Date ~eported: 06120i11 

Moreno Valley, CA Date Received: 06/15/11 Reporting Units: ppbV 

Client Name: SCS Field Services Sample Matrix: Air 

Volat1le Orgamc ComQounds b:t EPA T0-15 Method 
EPA Date Date 

Analyte Method Batch MDL RL Result DF Prepared Analyzed 

Acetone T0-15 11060005 0.63 200 3092 100 06/15/11 06/15/11 

Benzene T0-15 11060005 0.17 50 6167 100 06/15/11 Os/15/11 

Benzyl Chloride T0-15 11060005 0.50 1 ND 06/15/11 06/15i11 

ar·omodichloromethane T0-15 11060005 0.20 0.5 ND 06/15/11 06/15/11 

Bromoform · T0-15 11060005 0.20 0.5 ND 06115/11 06i 15/11 

Brori1omethane T0-15 11060005 0.21 0.5 ND 06/15/11 06/15/11 

2-Butarione (MEK) T0-15 11060005 0.56 200 6150 100 06/15/11 06/15/11 

Carbon Disulfide T0-15 11060005 0.20 0.5 ND 1 06/15/11 06/15/11 

Carbon Tetrachloride T0-15 11060005 0.19 0.5 ND 06/15/1 1. 06/15/11 

Chlorqbenzehe T0-15 11060005 0.21 0,5 ND 06/15/1 1 06/15/11 

Chloroethane T0-15 11060005 0.30 5 329 10 06/15/11 06/15/11 

·- Chloroform T0-15 11060005 0.23 0.5 ND 1· 06/15/11 06/15/11 

Chloromethane T0-15 11060005 0.18 0.5 142 1 06/15/11 o6/15t11 

i ,2-Dibro(nC!ethane (EDB). T0-15 11060005 0.18 Q,5 ND 06/15/11 06/15/11 

Dibromochiorometliane T0-15 11060005 0.20 0.5 NO 06/15/11 06/15/11 ' 

1,2-Dichlorobenzene T0-15 11060005 0.18 0.5 ND 06115/11 06/15/11 

1,3-Di~hlorobenzene T0-15 11060005 0.18 0.5 ND 06/15/11 06/15/11 

1 ,4-Dichlorobenzene T0-1q 11060005 0.20 0.5 18.2 06/15/11 o6/15111 

Dichlorotfifluoromethane (F-1 2) T0-15 11060005 0.18 100 2821 100 o6/1S111 06/15/11 

1,1-Dichloroethane T0-1 9- 11060005 0.21 5 423 10 06/15/11 06/15/11 

1 ,2-qichlbroethane T0-15 . 11060005 0.19 so 2039 100. 06/15/11 06/15/11 

1,1 -Dlchlor'oethene t0-15 11060005 0.23 0.5 Nr:i ' 1 06/15/11 06/1.5/11 

cis-1,2-Dichkiroethene T9-15 . 11060005 0,19 5 ,439 10 06/1!3/11 o6{15t tt· 

trans-1,2_-Dichioroethene T0-15 11060005 0.20 0.5 94.5 1 06/1511 i 06115/11 

1 ,2-Dichloropropan~ T0-15 11060005 o.i7 0.5 171 96/15/11 06/15/11 

cis-1,3-Dichloroprilpene . T0-15 11060005 0.21 0.5 ND 06/15/11 o6115t11 

trans~ 1 .~-Dichloropropene T0-15 11060005 0.14 0.5 ND 06/1 5/11 06/1 5/11 

1,2-D_ichlorotetrafll!orcietharie(F-114) T0-15 11060005 0.19 122 06/15/11 06/15/11 

Ethylbenz~ne T0-15 110s0005 0.17 50 2819 100 06/15/11 06/15/11 

4-Ethyltoluene T0-15 11060005 0.21 5 251 10 06/15(11 06/15/1 i 
Hexachloro.-1.3-butadiene T0-15 11060005 0.26 . 0.5 ND . 1 06/15/11 06/15/11 
Key: MDL - Method Detection Um~ RL· f\eporting Limit J~ Trace Cone. Qetween MDL and RL M.B.- Method Blank T.B.- Trip Blank F. B.• Field Blank E. B.• Equipment Blank 



AccuLabs, Inc. 
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
ProjectlD: 721 1045.00 Sample ID: H26 AccuLabs ID: 11-06-0005-02 

Sample Site: Badlands Landfill Date Sampled: 06/15/11 Date Reported: 06/20/1 1 

Moreno Valley, CA Date Received: 06/15/11 Reporting Units: ppbV 

Client ID: SCS Field Services Sample Matrix: Air 

Volattle Organ1c ComQounds by: EPA T0-15 Method 
EPA · Date Date 

Analyte Method Batch MDL RL Result DF Prepared Analyzed 

Methylene Chloride TO-iS 1 t"060005 0.23 200 2428 100 06/15/11 06/15/11 

4-Methyi-2-Pentanone (MIBK) TO-is 11060005 0.57 200 2130 100 06/15/11 06/15/11 

2-Hexanone (MBK) T0-15 11060005 0.53 2 ND 1 06/15/11 06/15/11-

Styrene T0-1.5 11060005 0.16 5 1707 10 06/15/11 06/15/11 

1,1,2,2-Tetrachloroe1hane T0-15 11060005 0.18 0.5 ND 1 06/15/11 06/15/11 

Tetrachloroethene (PCE) TQ-15 11060005 0.21 5 1286 10 06/15/11 06/15/11 

Toluene T0-15 11060005 0.22 50 14490 100 06/15/11 06/15/11 

1,2,4-Trichlorobenzene T0-15 11060005 0.26 0.5 ND 06/15/11 06/15/11 . 

1,1 ,1-Trichloroethahe T0-15 11060005 0.21 0.5 ND 06/15it 1 06/15/1 1 

1,1,2-Trlchloroethane T0-15 11060005 0.23 0.5 ND 06/15/11 06/15/11 

Trichloroethene (TCEi T0-15 11060005 0.19 5 646 10 06/15/11 06/15/11 

Trichlorofluoromethane(F-11} T615 11060005 0.17 37.4 06/15/11 06/15i11 

1 . ~ ,2-Trichlorotrifluoroethane(F-113) T0-15 11060005 0.19 ND 06/15/11 . 06/15/11 

1,2,4-Trimethylbentene T0-15 11060005 0.17 O.p l86 06/15/11 06/15/11 

1 ,3,5-Trimettiylbenzene . T0-15 11060005 0.18 0.5 115 06/15/11 o6/i5111 

Vinyl Acetate T0-15 11060005 0.20 ND 06/15/11 06/15/11 

Vinyl Chl9ride T0-15 11060005 0.17 2 65.4 06/15/1 1 06/15/11 

m &p-Xylene T0-1 5 11060005 0.33 100 4856 . 100 o6/15fn 06/15/11 

o,Xylene m-is 11060005 0.19 5 721 10 . 06/15/11 OS/15/11 

~ey: Mpl . M_ethod Detection Limit Rl - Reporting Um~ J - Trace Cone. Bet MDL and RL M.B. - Met~od Blimk T.B. -Trip Blank F. B. - Reid Blank E.B. =Equipment Blank 

Sl(stem Monitoring ComQ!iund ' Surrogate % Recove!l( OCLimit % 
4-Bromofluorobenzene 109 70-130 

AccuLabs, Inc. 

Ellis Hsue 

Laboratory Director 



AccuLabs, Inc. 
Air Toxic • Conlaminated Soil • Water and Wastewater • lndLlStrial and Hazardous. Waste .. Chemical Consullation 

Project Info Sample Info Report Info 

Pro]~ ID: 7211045.00 Sample ID: H26 AccuLabs ID: 11..0S-oo05-02 

Sample S~e: Badlands t.andfil Date Sampled: 06/15111 Date Reported: 0612lY11 

Moreno vaney, CA Date Received: 0611511 1 Reporting Un~s: ppMv 

CUent Name: SCS Reid Services Sample Matrix: A~ 

T otal Sulfur and Sulfur Specification by Modified AQMD 307.91/ ASTM D 5504-01 

ASTM Sample Date Date 

Analyte Method Batch MOL RL Resu~ OF Pie pared Analyzed 

HYdrogen sulfide 05504-01 11060005 0.010 5.0 3.66 100 06/16/11 06116/11 

Carbonyl sulfide o 5sci+o1 11060005 0.005 0.010 NO 061161:11 06/16/11 

Methanethlol (Methyl Mercapt'\n) D 5504-01 11060005 0.005 0.1 0.682 10 06/16/11 06/16/11 

Ethanethlol (Ethyl Mercaptan) D 5504-01 11060005 0.005 0.016 ND 1 06/16/11 06/16/11 

Dimethyl Sulfide D 5504-01 11060005 0.005 1.0 4.23 100 06/16/11 06/16/11 

Carbon Disufflde D 5504-01 11060005 0.005 0.010 0.019 06116/11 06/16111 

lsof>ropyt Menceptan D 5504-Q1 11060005 0.005 0.010 NO 06/16/11 06/16/11 

n-Propyl Mercaptan D 5504-01 11060005 0.005 0.010 NO 0011611 1 06116/11 

Disulfide dimethyl D 5504-01 11060005 0.005 0.10 0.344 10 06116/11 06116/11 

Total Reduced Sulfur (TRS) as Hydrogen Sulfide'in ppMv: 

Key: MOL- Mgthod Oli~Umlt RL· ReportJngUmit J• TraceCcOc. ~n MDL a~ FU:. M.s.~ Melhcd81arit T.S.~ TiiPB!aM F.B.• R.td Dlank E..B.• Equlpment BlaNc. 

~!J§tem MgnfJQdilSII ~!2!!!12.2~ 
4-Bromofluorobenzeoo 

Elts Hsue 

Laboratory Director 

SurrQgate o/st Recoverl OCL.rntto/. 

102 7D-130 

TRS 

Factor 
1.00 

0.567 

0.708 

0.548 

0.548 

0.447 

0.447 

0.447 

0.362 

S(jfur 

asH,S 

3.66 

0.0 

0.48 

0 

2.32 

0.0 

0 

0 

0.12 

6.59 



AccuLabs, Inc. 
,..r Toxic • Contaminated Soil • Water and Wastewater • lndusltlal and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Sample Info 

Project ID: 7211045.00 Sample ID: H.26 Accul abs ID: 11060005.02 

Sample Site: Badlands Landfill Date Sampled: 06/15111 Date Reported: 06/20/ 11 

Moreno Valley, CA Date Received: 06/15/11 Reporting Units: % & ppmV 

Client Name: SCS Field Services Sample Matrix: Air 

Nitrogen. Oxygen. Carbon Dioxide and Methane by ASTM D-1946 

Oxygen. 

Nitrcigen 

Carbon Dioxide 

Metftane 

Methane 

Analyte 

Key: MDI... Method Oeleclion Limit 

AccuLabs~ Inc. 

~ :oi> 
'il 

Elli~ Hsue 

Laboraiory Director 

RL • Reporting l,imit 

Sample 

Units Batch MDL RL Result DF 

% 11060005 0.1 0.1 1.28 

% 11060005 0.1 0.1 10;7 

% 11060005 0.01 0.01 59.8 

% 11060005 0.001 0.001 27.1 

ppmV 11060005 0.3 1.0 271330 
J • Trac~ Cone. betweoo MOl ard AL M.B. • Method Blank Hi. • Trip Biank 

Date Date 

Method Prepared Analyzed 

ASTMD-1946 '06/15/11 06/15/1 1'' 

ASTM D-1946 06/15/ t 1 06/15/11 

ASTM D-1946 06/15/ 11 06/15/ 11 

ASTM D-1946 06/15/ 11 06/15/ 11 

EPATQ-3 06/15/ 11 06/15/11 

F _B. • Rete! Blank E.B. • Equipment Blank 

Qualifiers 



~ . . .I 

AccuLabs, Inc . 
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Reporllnfo 
Project 10: 7211045.00 Sample ID: Method Blank Acculabs ID: 06152011-FG-MB 

Sample Site: Badands Landfill Date Sampled: NA Date Reported: 06/20/11 

. Moreno Valley, CA Date Received: NA Reporting Units: % & ppmV 

Client Name: SCS.Field Services . Sample Matrix: Air 

Nitrogen. Oxygen. Carbon Dioxide and Methane by ASTM D-1946 

Oxygen 

. Nitrogen 

Carbon Dioxide 

Methane 

Methane 

Analyte 

K~y! MDL"" M~thod Oeteclion Urn it 

AccuLabs, fnc. 
··~·· · , . ~ -'·'~ 

} . ~; . 'A • 1.._ ~-""~f 

Ellis Hsue 

Laboratory Director 

RL"" Reporting limit 

Sample 

Units Batch MDL RL Result OF 

o/o 11060005 0.1 0.1 20,6 

% 11060005 0.1 0.1 79.2 

% 11060005 0.01 0.01 NO 

% 11060005 0.001 0.001 NO · 

ppmV 11060005 0.3 1.0 ND 

J - Trace Cone. between MDL and RL M.S. • Method Blank T.B. • Trip Blank 

Date Date 

Method Prepared Analyzed · 

ASTM D-1946 06/15/11 06/15/11. 

ASTM0-1946 06/15/11 06/15/11 

ASTM 0-1946 06/15/11 06/15/11 

ASTM D-1946 06/15/11 06/15/11 

EPA T0-3 06/15/11 06/15/11 

F.B. • Field Blank E.B. • Equ!pme.nt Blank 

Qualifiers 



AccuLabs, Inc. 
Air Toxic • Contaminated San • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consu~ation 

Project Info Sample Info Report Info 
Project ID: 7211 045.00 Sample ID: Method Blank AccuLabs ID: 06152011-MB 

Sample Site: Badlands Landfill Date Sampled: NA Date Reported: 06/20/11 

Moreno Valley, CA Date Received: NA Reporting Units: ppbV 

Client Name: SCS Field Services Sample Matrix: Air 

Volatile Orgamc ComQounds b:i EPA T0-15 Method 
EPA Sample Date Date 

Analyte Method Batch MDL RL Result DF Prepared· Analyzed Qualifiers 

Acetone TO-i5 11060005 0.63 2 ND 06/15/11 06/15i11 

Benzene T0-15 11060005 0.17 0.5 NO 06/15/11 06/15/1 1 

Benzyl Chloride T0-15 11060005 0.50 1 NO 06/15/11 06/15/11 

Bromodichloromethane T0-15 11060005 0.20 0.5 ND 06/15/11 06/15/1 1 

Bromoform T0-15 11060005 0.20 0.5 NO o6/1S/11 06/15/11 

Bromomethane T0-15 11060005 0.21 0.5 NO 96/15/11 06/15/11 

2-Butarione (MEK) T0-15 11060005 0.56 2 NO 06/15/11 06/15/11 

Carbon Disulfide T0-15 11060005 0.20 0.5 NO 06/15/11 06/15/11 

Carbon Tetrachloride T0-15 11060005 0.19 0.5 NO 06/15/11 06/15/11 

Chlorobenzene T0-15 11060005 0.21 0.5 NO 06/15/11 06/15/11 

Chloroethane Td-15 11060005 0.30 0.5 ND 06/15/11 06i15/11 

Chloroform T0,15 · 11060005 0.23 0.5 NO 06!15/11 0~11!5/11 
Chloromethane T0-15 11060005 0.18 0.5 NO 06/1,5/11 06/15/11 

1,2-Dibrorrioethane (EDB) T0-15 11060005 0.18 0.5 NO OS/15/11 06/15/11 

Dibromochloromethane Tc::i-15 11060005 0.2Q. 0.5 NO 06/15/1 i 06/15/11 

1,2-Dichlorobenzene T0-15 11060005· 0.18 0.5 NO 06/15/11 OG/15/11 

1,3-Dichlorobenzene T0-15 1106ooos 0.18 0.5 NO 06/15/11 06/15/11 

1,4-Dichlorobenzene T0-15 11060005 0.20 0.5 No · 06/15/11 06/15/11 

Dichlorodifluoiomethane (F-12) T0-15 110130905 0.18 2 NO 06/15/11 06/15i1 i 
1 ,1-Dichloroethane T0-15 11060005 0.21 0.5 ND 06/15111 06/15/11 

1,2-Dichloroethane T0-15 11060005 0.19 0.5 NO 06/15/11 06/15/11 

1,1-bichloroethen_~ T0-15 11060005 0.23 0.5 . ND 06/15/11 06/Hi/11 

cis-1 ,2-o'ichloroethime T0-15. 11060005 0.19· 0.5 ND 06/15/11 06115/11 

trans-i ,2-DichiD'roethene ' OS/15/11 T0-15 11060005 0.20 0.5 · ND 06/15/11 

i,2-Dicnlor6propan~ T0-15 11060005 0.17 0.5 ND - 06/15/11 OS/15/11 

, cis-1 ,3-Dichloropropene T0-15 1 iosooos 0.21 0.5 NO 06(15/11 06!15/11 

trans-1 ;3-Dichloropropehe. T0-15 11060005 0.14 0.5 ND 1 06/15/11 06/15/11 

. 1 ,2-r::iichlorotetrafluoroethane(F-114) T0-15 11060005 0.19 2 NO 1. 06/15/11 06/15/1 i 

Ethylbenzene T0-15 11060005 0.17 0.5 Nb f 06/15/1 1 06/15/11 

4-Ethyltoluene to,15 · 11060005 0.21 0.5 No · 06/15111 06/15/11 

Hei<actil~;d,1,3-butadiene T0-15 11060005 0.26 ' 0.5 NO 66!15/11 06(15/11 

.Key: MOL - Method Detection Um~ RL~ Reporting Umlt J• Trace Cone. between MDL and RL M.B.- ·Method Blank T.B.- Trip BlanK F.B.- Field BlanK E.B.- Equipment Blank 

. • 

. ' 



AccuLabs, Inc. 
Air Toxic • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consuhation 

Project Info Sample Info. Report Info 
Project ID: 7211045.00 Sample ID: Method Blank AccuLabs ID: 0615201hMB 

Sample Site: Badlands Landfill Date Sampled: NA Date Reported: 06/20/11 

Moreno Valley, CA Date Received: NA Reporting Units: ppbV 

Client ID: SCS Field Services Sample Matrix: Air 

Volatile Orgamc ComQounds by EPA T0-15 Method 
EPA Sample Date Date 

Analyte Method Batch. MDL RL Result OF Prepared Analyzed Qualifiers 

Methylene Chloride T0-15 11060005 0.23 2 NO 06/15/11 OSI15111 

4-Methyi-2-Penianone (MIBK} T0-15 11060005 0.57 2 Np 06115/j 1 06115/11 

2-Hexanone(M.BK} T0-15 11060005 0.53 2 ND t · 06/15/11 06115/11 

Styrene T0-15 11060005 0.16 0.5 ND 1 06115/11 06115/11 

1,1,2,2-Tetrachioroethane T0-15 11060005 0.18 0.5 ND 06/15/11 06115/11 

Tetrachloroethene (PCE} T0-15 11060005 0.21 0.5 ND 06/15/11 06/15/11 

T oluene T0-15 11060005 0.22 0.5 ND 06/15/11 06115/11 

1,2;4-Trichl9robenzene T0-15 11060005 0.26 0.5 ND 06/15/11 06/15/11 

1,1,1-Trichloroethane T0-15 11060005 0.21 0.5' ND 06/15/11 06/15/11 

1,1,2-Trichloroethane T0-1S 11060005 0.23 0.5 ND 1 06115/11 06/15/11 

Trichloroethane (TCE} · T0-15 11960005 0.19 0,5 ND 06115/11 06/15111 

Trichlorofluoromeihane(F-11} T0-15 11060005 0.17 2 NO 06/15/11 06115/11 

1,1,2-Trichlorotri_flu~roeihane(F-113} T0-15 11060005 0.19 2 ND 06/15/11 06/15/11 

1,2,4-Trimethylbenzene T0-1S 11060005 0.17 0.5 ND OS/1S/11 06/15/11 

1,3,5-Trimethylbenzene . T0-15 11060005 0.18 0.5 ND 06/15111 06/15/-11 

Vinyl. Acetate T0,15 · 11060005 0.20 ND 06/15/11 06/15/11 

Vinyl Chloride T0-15 11069005 0.17 2 Nb OS/15/11 06/15/11 

m &p-Xylene T0-15 11060005 0.33 ND 06/15/1 j 06/15/11 

a-Xylene . ' T0-15 11060005 0.19 0.5 ND 1 06/15/11 06/15/1 1 

Key: MQL- Method t;>eteCtion Limit RL .., Reporting Uinft J • Trac.e Cone. Bet. MOl and RL M.B. - Method Blank T.B. - Trip Blank F.B. - Reid Blank' e. B-. .. Equipment Blank 

S~stem Monitoring ComQound 
. 

Surrogate% Recove!Y ac Limit % 

4-Bromofluorobenzene 114 70-130 

AccuLflbS, Inc_ 

Ellis Hsue · 

Laboratory Director 

·. 



AccuLabs, Inc. 
Air Toxic: • Contaminated Soil • Water and Wastewater • Industrial and Hazardous Waste • Chemical Consultation 

Project Info Sample Info Report Info 
Project 10: 7211045.00 Sample 10: Method Blank Acculabs 10: 06162011·5-MB 

Sample S~e: Badlands L.andf~ Date Sampled: NA Date Reported: 06120/11 

Moreno Valey, CA Date Received: NA Reporting Units: ppMv 

Cient Name: SCS Field Services. Sample Matrix: Air 

Total Sulfur and Sulfur Specification by Modified AQMD 307.91 I ASTM D 5504-01 

ASTM Sample Date Date 

Anaryte Method Batch MDL RL Resutt OF Prepared Analyzed 

Hydrogen su!Dde 05504-01 11060005 0.010 0.050 NO 06116/11 06/16/11 

Carbon}'l stilfide D 5504-01 11060005 0.005 0.010 NO 0611&11 1 06{1&111 

Methanethiol (Methyl Mercaptan) 0 5504-01 11060005 0.005 0.010 NO 06116/11 0&11&11 1 

Ethane.thiol (Etllyl Mercaptan) 0 5?04-01 11060005 0.005 0.010 NO 06/1&11 1 06/1611 1 

Dimethyl Sunide D 5504-01 11060005 0.005 0.010 NO 06116/11 06/16/1 1 

Carbon Disulfide 05504·01 11060005 0.005 0.010 NO 06116/11 06/16/11 

Isopropyl Mercaptan 0 5504-01 11060005 0.005 0.010 NO. 06116/11 06116/11 

n-Propyt Mercaptan 05504·01 11060005 0.005 · o.o1o NO 06/16/11 06116/11 

Disulfide dimethyl D 5504-01 11060005 0.005 0.010 NO 0611611 1 06116/11 

Total Reduced Suffur (TRS) as Hydrogen SUlfide in ppMv : 

tu~f MDl• M8!hod0et.cion lJml AL. Repooing Lknft J-Trace Cone.~ UD\.and RL. WL• Melhod Bt:rit T.6.• T~ Btank F .B.• Fi.ed Ekt* E.B.• Equipment Wllit 

Svstem Moni!oriJd Compound 

4-~roinofluorobenzene 

Ellis Hsue 

Laboratory Director 

Surrogate % Recovery 

102 
~ 

7().130 

ms 
Factor 

1.00 

0.567 

0.708 

0.548 

0.548 

0.447 

0.447 

0.447 

0.362 

sunur 

asH.S 
0 

0 

0 

0 

0 

0 

o · 

0 

0 

0 



AppendixD 
Histone Analytical LFG Data 
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Badlands LFG Well Monitoring 
Barometric Pressure 30 

Wednesday, July 27, 2011 Page 1 of63 



-~fl~1;~ ~~~ ~ ,'.j~t~ ' · CH4· ·cot'~·· "62" <' Static 
o~ ' .,"? ·o)b :··;~~t~.:,. 1 ·,;,~-ress 

BLH0013 · - - - 58.10 41.30 0.00 0.00 5.50. 
04/23/2010 57.00 43.00 0.00 0.00 4.70 
05/06/2010 80.00 20.00 0.00 0.00 ' 3.50 

07/02/2010 57.00 44.10 0.00 0.00 4.20 
07/27/2010 59.10 40.40 0.30 0.00 3.50 
08/26/2010 80.00 20.00 0.00 0.00 6.40 

09/22/2010 58.00 42.00 0.00 0.00 8.30 
BLH0014 12:321 01/14/2002 34.60 64.20 1.201 0.00 0.40 

J3;18l 02/14/2002 38.70 61.30 0.001 0.00 0.60 

[sLH0015 1-. 12:4.31.0.1[14/2002 22.30 45.70 8.301 23.70 0.10 

13:151 02/14/2002 46.60 53.20 0.001 0.20 0.20 
.BLH0016 12:161 01/14/2002 6.70 31.50 12.601 49.20 0.00 

13:211 02/14/2002 10.00 39.20 10.201 40.60 0.30 

02/10/2005 73.30 26.50 0.101 0.00 2.80 
02/15/2006 59.00 41.00 0.00 0.00 2.00 
03/13/2006 60.00 39.00 0.10 0.00 2.90 
04/28/2006 29.00 32.00 0.00 38.00 0.40 
08/23/2006 74.00 26.00 0.00 0.00 . 0.80 
11/30/2006 70.00 30.00 0 .00 0:00 3.80 

03/30/2007 65.00 35.00 0.00 0.00 5.00 

04/26/2007 52.00 42:00 0.00 6.00 6.50 
05/10/2007 72.50 46.80 0.00 0.00 6.20 
11/15/2007 55.50 30.70 5.80 8.00 4.00 

01/09/2008 ' 57.00 44.20 0.00 0.00 3.20 

02/11/2008 57.00 46.10 0.20 0.00 2.30 
03/12/2008 78.80 20.60 0.40 0.00 2.00 

04/21/2008 49.70 50.30 0.00 0.00 2.00 

05/29/2008 60.00 40.00 0.00 0.00 2.00 

06/22/2008 78.80 20.60 0.40 0.00 2.00 
. 07/28/2008 80.80 42.30 0.00 0.00 1.50 

08/20/2008 77.80 43.20 0.00 0.00 1.50 
09/18/2008 77.40 0.20 0.00 22.40 3.00 
10/22/2008 60.00 42.70 0.00 0.00 2.50 
11/18/2008 79.70 20.30 0 .00 0 .00 2.30 

12/31/2008 71.00 20.60 0.00 0.00 2.50 

01 /15/2009 60.00 44.20 0.00 0.00 0 .78 
02/25/2009 65.10 34.80 0.00 0.00 3.00 

03/06/2009 56.00 44.00 0.00 0.00 2.50 
04/30/2009 56.00 43.40 0.00 0.60 3.50 

Wed11esday, July 27, 2011 

Barometric Pressure 

D'iff ·. . T~~p -~(; . :.~~ .~dj, 
Press~ . ,;:· "", ''_-_<_E,,_-_·,~;v_:. : 1'. t~~~-_w, . 

. . 1l'. 1 .. _ : ~·-;:: ·;: • • -- - -~·: "1 

O.o1 76.00 9.50 

0.021 98.00 13.40 

0.061 85.00 22.00 

0.301 92.00 51.90 
0.191 92.00 41.30 

0.041 97.00 19.00 

0.061 77.00 23.20 

0.60 22.50 
0.10 18.90 

0.20 26.70 

0.00 0.00 

0.00 0.00 
0.05 13.00 

0,00 0.00 

0.40 38.00 

0.40 37.80 

0.08 28.00 

0.70 50.00 

0.10 18.90 

0.50 42.20 

0.06 14.00 

0.03 16.40 

0.50 42.20 
0.02 13.40 

0.03 16.40 

0.01 9.50 

0.55 63.60 

0.01 8.60 

0 .05 20.40 

0.02 13.40 

0.051 83.10 21 .20 

0.021 87.00 11.60 

0.051 88.00 19.30 

..I 
·lh"' 

.~~!· c1 / ~ ~.;i:~~tJj;~~Gi~r";:·_,i:~~;;~fi:~~::l~~~)t 
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Barometric Pressure 
''Well ;,.,·,_ rTuta¢. . Datt ··1 : CH4 ~ C02 ->O~'· ... ;Qalan,ce · static Diff ·· r·:Femp 

~~~~h 
:."'.;\~~· ;; · ··::~; .:·~·~:~·::~- .. -~ · ·;·--··--· ... --- ·; - :~ ·com~~n~--~:~~~-~-- -rh~~f'-1Y-::~~-;i~~:.n. '~;·· 

~::~ff~oo~~~t:1l:¥ ~:;~.~~·} :~~ii'& ' 
j 0/oJIJ•ll'• 

~ ii),lj•~ ~'"' •:J.;:,~tW:; ' ,:·a·~:~:: ·: ~ w~re.ss~ " P.~e$8 .; ;i'~~t·;~ii LJ:i't~w· · · · '.n~v. il'ILilLr ~·· , .. ,., .. ,~ ~· . ?Jil!i.'•lli'1l!ilffi)i:i'*'\ ,~~i~'in!' ;,~;J.·l~)illil!l'll"ltllf• · , li 
ml_<O_:, - ·~ 1m .o rl<"¥~ :-~~~t~~J~ ..;f!! ,· - -_ '~'~'" •• ~~killt~iffi!HI~I:r ;,:; .. •· n . "' .• ,, l'¥1~'1~<~"~ ••. ,;jl Jr;ij ,! fl@"'~ ~;;;jil-:w.ih <f.. , 

J ... -. ' : . .-,·; ...... ~--~·t!!J;:·:!: .. ·.-- .·_;: ~; -~ __ >t _ ·~ [;, . ·:~·-: - .::.::-~~:~:.;:. , ~ · · -~' : ''::·•!'-· ·~ . . lil ' -: •• 

BLH0016 05/20/2009 57.00 46.10 0.00 0.00 2.50 0.04 100.00 17.20 
06/10/2009 68.00 32.00 0.00 0.00 2.00 0.03 86.00 16.40 
07/20/2009 69.70 '37.10 0 .00 0.00 3.00 0.10 94.00 28.44 

09/01/2009 70.00 30.00 0.00 0.00 3.00 0.03 89.00 16.40 

09/30/2009 78.00 40.30 0.00 0.00 6.00 0.10 92.00 22.90 23.2 
11/25/2009 82.60 44.90 0.10 0.00 4.30 0.05 83.00 21 .20 
12/29/2009 75.00 25.00 0.00 0.00 5.50 0.50 78.00 67.00 

01/21/.2010 57.00 46.00 0.00 o.oo 5.00 0.05 87.00 21.20 
02/24/2010 57.00 46.00 0.00 0.00 5.00 0.04 74.0C 19.00 
03/15/2010 56.70 46.00 0.00 0.00 5.0C 0.04 77.0C 19.00 
04/23/2010 57.00 42.60 0.00 0.00 4.9C 0.05 99.00 21.20 
05/06/2010 82.00 18.00 0.00 0.00 3.60 0.05 90.00 21.00 
07/02/2010 57.00 42.20 0.00 0.00 4.6( 0.27 94.00 49.30 
07/27/2010 59.00 39.30 0.50 0.00 -3.80 0.21 94.40 43.40 
08/26/2010 80.00 20.00 0.00 0.00 6.40 0.05 100.00 21.20 
09/22/2010 59.00 41.00 0.00 0.00 8.3C 0.06 . 85.00 23.20 

BLH0017 11:58 01/14/2002 8.10 40.20 10.60 41.10 0.00 
13:30 02/14/2002 9.60 37.60 10.50 42.30 0.20 

02/10/2005 68.80 30.30 0.20 0.00 1.80 0.60 10.70 
02/15/2006 57.00 43.00 0.00 0.00 0.20 0.00 0.00 
03/13/2006 36.00 34.00 3.00 35.00 0.09 0.00 0.00 
04/28/2006 38.00 37.00 0.00 25.00 0.30 0.20 6.20 
08/23/2006 71.50 28.50 0.00 0.00 0.90 0.00 0.00 
11/30/2006 69.00 47.00 0.00 0.00 3.80 0.04 12.00 
03/30/2007 64.00 36.00 0.00 0.00 5.00 0.00 0.00 
04/26/2007 48.00 45.00 0.00 . 7.00 5.90 0.01 20.00 
05/10/2007 59.20 50.80 0.0( 0.00 6.00 0.20 26.70 
11/15/2007 55.30 33.20 5.50 6.00 4.00 0.07 15.00 
01/09/2008 57.00 . 43.80 0.10 0.00 3.2( 0.05 13.40 
02/11/2008 57.00 45.30 0.40 0.00 2.20 0.20 26.70 

03/12/2008 77.10 22.50 0.30 0.00 2.00 0.50 42.20 

04/21/2008 49.90 50.10 0.00 0.00 2.00 0.01 6.00 
05/29/2008 60.00 40.00 0.00 0.00 1.80 0.01 6.30 

·06/22/2008 77.10 22.50 0.30 0.00 2.00 0.50 42.20 

07/28/2008 77.40 43.40 0.00 0.00 2.25 0.02 8.80 

08/20/2008 75.30 40.10 0.00 0.00 2.20 0.03 10.80 . 
09/18/2008 78.60 21.30 0.00 0.10 3.00 0.02 8.80 

10/22/2008 60.00 44.20 0.10 .o.oo 2.50 0.01 5:50 

.11/18/2008 74.40 25.20 0.00 0.00 2.30 0.91 52.60 
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Barometric Pressure 
-----

•. ·::wetf!ii ;~ :.r~e:: . ' Dai~ ... ClH . co2~ . 6.i '' ~ltlil .. ce 'Static Diff. ; Temp _ : R:et~ } ' . .Adj. 
, d -.,~~:.~~~,n-~k :~_ ·~; . -~-~·~·~:~1t1'~~~it~~Et~~)iiiiM;J;fji [.~(~!~l~~i~ 

~ l&'o r'l-_, .. -it 

:;t!~~~ ,.:r.ress '•W~~~~-~~ t;li'lo~, ~~ ... .r..~ ;, . ' '•t . 
C>(o.; •u:;,Yo,j· 1b:~~~. '";. . Press . . .~ : 

I ' . ; . ; ""'" -~ ~ 
i~:";i i=< . ' - ~ 

BLH0017 12/31/2008 63.1 0 36.60 0.00 0.00 3.00 0.01 9.10 

01/15/2009 60.00 44.00 0.00 0.00 1.00 0.01 6.30 
02/25/2009 65.60 34.30 0.00 0.00 3.00 0.05 73.00 14.00 

03/0612009 55.00 45.00 0.00 0.00 ·2.50 0.05 73.00 14.00 

04/30/2009 56.00 44.00 0.00 0.00 3.00 . 0.07 81.00 14.60 
05/20/2009 57.00 45.50 0.00 0.00 2.50 0.05 94.00 12.30 

06/10/2009 68.00 32.00 0.00 0.00 2.00 0.03 74.00 10.80 
,. 

07/20/2009 60.00 43.60 0.00 0.00 2.50 0.10 86.00 15.31 
09/01/2009 70.00 30.00 0.00 0.00 2.80 0.05 89.00 14.00 

09/30/2009 73.80 40.40 0.00 0.00 6.00 0.10 80.00 14.00 14.9 
11/25/2009 78.00 43.10 0.40 0.00 4.20 0.04 79.00 12.10 
12/29/2009 72.80 26.00 0.00 0.00 5.20 0.05 75.00 13.60 

01/21/2010 57.00 46.70 0.00 0.00 5.00 0.04 84.00 12:10 
02/24/2010 57.00 31.80 0.00 0.00 5.50 0.90 63.00 57.60 
03/15/2010 58.40 31 .80 0.00 0.00 ' 5.50 '0.90 67.00 57.60 
04/23/2010 57.00 42.50 0.80 0.00 4.70 0.03 101.00 9.60 

05/06/2010 80.00 20.00 0.00 0.00 3.40 0.03 87.00 10.00 

07/02/2010 57.00 48.30 0.00 0.00 4.20 0.30 112.0C 33.20 

oB/26/2010 77.00 23.00 0.00 0.00 7.30 0.02 13.40 
09/22/2010 57.00 43.00 0.00 0.00 8.50 0.02 77.00 13.40 

BLHW-10 13:57 01/31/2001 53.20 46.70 0:00 0.00 -4.10 1.22 80.00 30.00 

15:26 02/09/2001 50.20 49.60 0.20 0.00 1.30 0.48 90.00 18.00 18 
10:24 03/08/2001 44.70 53.00 0.00 2.30 -1.20 0.20 80.00 9.00 9NOT FITTED 

10:04 04/19/2001 27.30 48.00 0.00 24.70 -1.10 -0.02 80.00 0.00 0 
9:47 04/19/2001 28.80 48.00 0.00 23.20 -1.30 0.02 80.00 0.00 0 

10:00 04/19/2001 -0.90 80.00 0.00 OSP on well side of OP 

05/22/2001 53.00 47.00 0.00 0.00 0.70 0.00 
06/06/2001 1.20 
02/10/2005 38.80 36.90 0.2C 25.10 2.50 0.35 17.00 

02/15/2006 64.00 36.00 o.oc 0.00 0.10 0.00 0.00 

03/13/2006 56.00 40.00 O.OC 3.00 o.oc 0.00 0.00 

04/28/2006 60.00 40.00 0.00 0.00 0.06 0.01 1.00 

08/23/2006 66.30 33.70 0.00 0.00 0.37 0.03 5.00 

11/30/2006 55.00 40.00 0.00 5.00 0.6C 0.01 3.00 

03/30/2.007 60.00 40.00 0.00 0.00 0.05 0.03 4.60 
04/26/2007 58.00 41.00 0.00 0.00 0.06 0.02 3.00 4 

05/10/2007 60.90 38.90 0.00 0.00 1.00 0.20 2.40 

06/13/2007 56.40 41.20 0.10 2.00 0.00 0.00 0.00 
. . 07/12/2007 32.80 34.10 0.00 33.10 1.50 0.16 12.20 8.6 

--
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Barometric Pressure 

~~~~~!~~~~ Tithe' : ,, 'Dat~ .. ,.; ·Gil~":. ·ifc02·i .. ~ ~;~~~~~t ~~iiit~e ··Static. ·'' ))iff .. ~ ·' t.¢~~~ ';L;R,it t/4d.f.:~ . ·•:, .. : i.:: .. 0.<~4:~· i;:_.:·::j.·:~. -.: .~~~:.7~:~~:~·tj'~~~r.~~~~1~~~f;. • d;'Jr,.: ,·! . 'I ~~· ' · !f'!~"l ~n·F1~~~r. ' . % - ·%j~ ., : :~: ~ ' ···Press Press I :;i " Flow 
~~~ /" ' :,,!: ;J· ; ;;/ I ' '·'!' - ;~>tJ..; : I >;ji " ' m ' 

BLHW-11 03/12/2008 61.40 68.10 . 0.50 0.00 0.30 
04/21/2008 51 .50 48.20 0.20 0.10 0.60 
06/22/2008 8.90 5.30 . 17.20 0.00 0.00 0.00 
07/2812008 0.60 0.70 18:70 19.90 3.50 0.01 0.00 

02/25/2009 8.70 11.80 6.30 73.40 79.00 
07/20/2009 6.50 9.40 12.70 73.60 9.50 O.Od 94.00 0.00 
04/23/2010 40.80 26.60 3.50 28.80 . . 0.51 0.04 100.00 2.80 

BLHW-12 04/21/2008 38.40 28.90 0.90 32.10 0.10 

07/28/2008 0.00 0.00 ' . 19.30 80.60 0.12 0.00 0.00 
03/06/2009 44.00 51.70 0.00 4.30 1.00 0.15 79.00 36.70 26.8 

04/30/2009 51.20 48.70 0.00 0.00 0.30 0.10 87.00 27.30 

05/20/2009 50.90 50.70 0.00 0.00 0.70 0.08 88.00 24.40 
06/10/2009 46.50 47.50 0.00 6.00 2.40 0.46 87.00 42.40 37.5 
07/20/2009 44.80 45.10 0 .00 10.00 2.00 0.40 93.00 39.00 
09/01/2009 43.20 39.60 0 .00 17.20 2.20 0.31 91 .00 34.80 28.6 
09/30/2009 46.60 42.20 0.20 11.00 1.50 0.30 93.00 32.70 23.5 

. 11/25/2009 52:60 .42.30 0.20 4.70 0.49 0.09 85.00 17.70 

12/29/2009 48.00 39.50 0.00 14.10 0.72 0.05 83.00 13.60 
01/21/2010 57.50 42.50 0.00 0.00 1.20 0.1 2 92.00 21.00 

02/24/2010 54.90 42.60 0.00 2.40 0.40 0.12 83.00 21 .00 

03/15/2010 55.10 42.60 0.00 2.50 0.40 0.12 88.00 21.00 

04/23/2010 56.00 44.00 0 .00 0.00 1.00 0.13 98.00 21.90 
05/06/2010 57.00 43.00 0.00 0 .00 1.30 0.09 89.00 18.00 23.4 

07/27/2010 51.20 40.10 0.00 8 .40 0.70 0.06 92.20 15.60 
. 08/26/2010 57.50 40.50 0.00 7.90 1.00 0.08 94.00 16.10 
09/22/2010 46.00 42.00 0.00 12.00 1.00 0.09 87.00 18.80 14 

BLHW-18 02/15/2006 60.00 40.00 0.00 0.00 ' 2.00 1.20 15.10 

03/13/2006 60.00 40.00 0 .00 0.00 2.70 1.70 7.00 
04/28/2006 50.00 42.00 0.00 0.00 3.30 0.00 0.00 2.9 
08/23/2006 ·67.50 33.50 0.00 0.00 r.oo 0.95 29.00 

11/30/2006 66.00 34.00 o.oc 0.00 7.00 3.50 54.00 
.03/30/2007 63.00 37.00 0.00 0.00 3.50 0.50 20.60 

. 04/26/2007 53.00 41.00 0.00 6.00 3.0C 0.60 76.00 
05/10/2007 66.00 34.00 0.00 0.00 3.50 0.50 70.10 

06/13/2007 35.30 34.90 0.00 0.00 3.20 0 .70 82.90 

07/12/2007 60.00 40.00 0 .00 0 .00 2.50 0.45 63.60 

08/06/2007 96.50 52.10 0.00 0 .00 '4.00 0.50 67.00 

01/09/2008 55.50 43.40 0.00 0.20 3.20 0.40 57.90 
02/11/2008 66.70 32.50 0.70 0.00 2.20 0 .10 28.90 
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Barometric Pressure 

::: · ~;\MetJin F ; Tnne · . i>a(~- ·· · i,, cv;4 _ ..• ·,:<;!Q~ ~. <•t: .02.·'"' P~lagce · S~tic , .• , '. Dfff Temp'· 
~.;1~~ ,:,,·~~~t: • ;t ·:,,;~::.:?~'.;,;~,~;;;~::jr~:~::~~!~~~~~~;~6{~~:;?~~;1 ·.:r.Jl 

L - .,. ~-;,:r;.· u?titt 

:~.~~;J;~r~;(~~ 
;~· ;r~.~ ' ' ' til 

Ofo .;;,' .'o/0, "'i ~~~~~:~ •_J';.i· ' · f:less'' . ·r:resS: i' ' - ~ ,;;;:t~ 

t ,-!r. ~ ,~: ' " :~:c. :'; _:~'i~~ 'fi ,. _~,;;w~ 

BLHW-18 03/1212008 70.50 28,50 0.40 0.00 2.50 0.40 57.70 
04/21/2008 50.10 49.70 0.20 0.00 1.90 0.20 40.80 
05/29/200!! 56.00 .44.00 0 .00 0.00 2.40 0.25 47.40 

06/22/2008 36.70 31.70 0.00 30.80 3.50 0,50 57.70 
07/28/2008 65.90 43.70 0.00 0 .00 2.20 0.19 41.30 
08/20/2008 68.30 31.50 0.20 0.00 2.00 0.20 42.40 

09/18/2008 65.50 34.40 0.00 0.10 4.50 0.25 47.40 
10/22/2008 56.30 43.50 0.00 0.20 4.50 0.31 47.60 
11/18/2008 59.10 40.90 0.00 0.00 3.80 0.23 41.30 
12/31/2008 59.40 40.50 0.00 0.00 4.00 0.22 42.80 
01/15/2009 56.70 43.10 0.00 0.00 3.80 0.18 40.20 

02/25/2009 54.90 42.20 0.00 2.70 5.00 0.1)0 109.00 84.80 
03/06/2009 52.40 41.30 0.00 !3.30 5.50 0.40 110.00 60.00 
04/30/2009 52.90 38.70 o.oc 8.40 5.50 0.40 109.00 54.50 
05/20/2009 54.10 40.40 0.00 5.30 6.20 0.30 114.00 47.20 

. Oo/1 012oo9 54.00 39.00 o.oc 7.00 5.80 0.30 111.0C 51.90 
07/20/2009 57.20 38.50 O.OC 3.80 · 5.so 0.30 115.0C 50.20 

09/01/2009 56.50 33.50 0.00 10.00 5.70 0.28 115.00 50.20 
09/30/2009 54.30 34.70 0.00 10.90 8.oc 0.50 111.00 64.50 60 
11i2.5/2009 51.80 37.40 0.60 '9.80 6.00 0.30 106.00 51.90 
12/29/2009 47.10 35.70 0.00 15.80 6.50 0.40 108.00 60.00 

01/21/2010 53.40 41.90 0.00 3.60 6.20 0.39 117.00 59.20 
02/24/2010 49.40 27.90 0.10 12.20 5.60 0.30 110.00 51.90 
03/15/2010 50.10 27.90 0.10 12.20 5.60 0.30 116.00 51.90 
04/23/2010 51.00 38.60 0.00 10.00 5.90 0.30 102.00 51.90 

05/06/2010 57.80 37.20 0.00 5.20 6.70 0.24 11 3.00 47.00 

0770212010 55.40 42.00 0.20 2.40 6.70 0.29 112.00 51.10 

07/21/2010 52.60 40.20 0.5( 6.50 · 8.50 0.40 111.70 60.00 

08/26/2010 51.00 36.00 0.0( 12.30 9.4( 0.40 125.00 60.00 51 
09/22/2010 50.00 39.00 0.00 11.00 9.6( 0.40 112.00 6Q.OO 56.9 

BLHW-19 02/15/2006 61.00 39.00 0.00 0.00 3.10 3.30 '25.10 

03/13/2006 61.00 38.00 0.00 0.00 4.30 4.70 12.00 
04/28/2006 58.00 42.00 0.00 0.00 2.50 1.50 35.00 
08/23/2006 65.50 34.50 0.00 0.00 1.50 1.49 35.00 

11 /30/2006 64.00 36.00 0.00 0.00 0.00 46 

03/30/2007 67.00 33.00 0.00 0.00 2.00 0.50 20.60 . 

04/26/2007 54.00 4.00 0.00 5.00 1.50 0.40 60.00 

05/1Q/2007 68.50 31 .50 0.00 0.00 2.00 0.50 70.10 

06/13/200.7 66.50 33.50 0.00 0.00 1.30 0.30 54.30 
---------- -
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Barometric Pressure 

!~m~!WAf.~i[~. ~we\ ~;..'J>.a(e l'i0Jl4 , coz,, 
{~j~i~ ~~Jil'nse · Static · Diff lle!hp'· 'H:R~t::, z ~~~J~,:. · .~··'!t. ~j. ~.~;:i·: · i!' ~f~~; ;·_ l~c.o.mm¢•tl~::~;tli~~~~~~~r:ii' : ~;= . .:~;~r: ',~:F~~~ 

fti:N:i!t}~t~ t;,,·/,,;.' 1 ' '~~ %'. b '~l ~t n.f~· If..-:~'" t ·. :Pr~ss * .. ' ~- it~· 

i;r\,j'(~~1 "'t!'•:;rJ· ,, ,.~~~·or~w tiil!.Jl: . · , Rili"'\lii+· ·· -~-~-i"'ll'~lf.!ii.'Si{t~ ':'1" ~tH: >.P.ress 
I •• '•. , , 

L ·~,., , :tt o/q . ' ·' ' 1 ;,t~ 
i -FlQ:w'' __ '"~~--~· r. ~~~~,i;hf;Jn~;~·~{·;.; _ ;~~ .. ;_~ -·- 'I';-:- :"i:~- ;..;": .. ,~ ·.d~~;~: i~~ .. -~~J~ - ~~ l!)i~~;: -~-~j~ ;~: : ! _- • ' - '- - ; •:;/ J';'~':' :; . •• ·1:1 . j . . ; !!~ ''->f .. • • ·'··--·-"·-· ;.~. ,:;_:~:~~~,~~ ·:· -. .~}<_-;,f~lJ•c·j , .i :l• 

BLHW-20 03/30/2007 66.00 34;00 0.09 0.00 1.5C 0.30 15.90 
04/26/2007 54.00 41,00 0.00 5.00 1.00 0.35 59.00 
05/10/2007 67.00 33.00 0.00 0.00 1.40 0.40 62,70 
06/13/2007 66.20 33.70 0.00 0.00 0.50 0.32 56.10 
07/12/2007 63.00 37.00 0.00 0.00 0.40 0.21 43.40 
08/06/2007 66.80 33.30 0.00 0.00 1,50 0.70 79,30 
01/09/2008 52.50 41.50 0.00 5.90 - 2.20 0.50 64.50 
02/11/2008 52.70 45.30 0.30 1.20 1.80 0.10 28.90 
03/12/2008 64.50 35.10 6.10 0.00 1.50 0.49 64.50 
04/21/2008 54.50 45.20 0.20 0.10 1.00 0.30 48.30 
05/29/2008 55.00 45.00 0.00 0.00 1.80 0.37 57.70 
06/22/2008 52.40 47.70 0.00 0.00 2.50 0.50 57.70 
07/28/2008 60.10 45.50 0.00 0,00 1.80 0.37 57.70 
0812012008 64.60 35.20 0.00 0.20 1.50 0.50 67.00 
09/18/2008 61.00 38.50 0.00 0.50 2.50 0.41 60.70 
10/22/2008 50.00 50.00 o.oc 0.00 3.50 0.49 60.00 

11 /18/2008 58.20 41 .70 0.0( 0.00 2.60 0.49 60.30 
12/31 /2008 58.30 41 .70 0.0( 0.00 3.00 0.40 57.70 
01/15/2009 60.00 48.80 0.00 0.00 3.80 0.33 54.50 
02/25/2009 51.50 48.20 0.00 0.00 4 ,00 0.80 114.00 84.80 

0310612009 50.00 50.00 0.00 0.00 4.00 0.72 114.00 80.40 
04/30/2009 50.80 48.80 0.00 0.40 4.00 0,50 115.00 60.90 
05/20/2009 49.60 50.30 0.00 0.00 4.70 0.48 117.00 59.70 
06/10/2009 55.00 45.00 0.00 0.00 4.50 0.53 113.00 69.00 

07/20/2009 53.00 46.90 0.00 0.00 4.00 0.40 117.00 58.40 
09/01/2009 56.00 44.00 0.00 0.00 4.50 0.35 117.00 56.10 
09/30/2009 58.80 34.40 0.10 0.00 6.00 0.60 113.00 70.70 74.7 

11/25/2009 57.50 46.20 0.40 0.00 4.70 0.60 117.00 73.40 
12/29/2009 50.40 42.90 0.00 . 6.30 5.50 0.62 113.00 74.70 
01 /21 /2010 51.00 48.90 0.00 0.00 5.00 0.59 . 122.0( 72.80 

02124/2010 50.70 48.90 0.0( 0.00 4.90 0.58 114.0( 72.20 

03/15/2010 50.30 48.90 0.0( 0.00 4.90 0.58 115.00 72.20 

04/23/2010 50.00 43.90 0.0( 0.00 5.9( . 0.62 101 .00 74.70 
05/06/2010 54.00 43.00 0.00 3.00 6.80 0.50 118.00 66.00 

07/02/2010 51.10 48.60 0.00 0.00 4.40 0.40 116.00 6o:oo 

0712712010 55,00 44.60 0.30 0.10 6.50 0.60 116.00 73.40 
08/26/2010 50.20 42.30 0.40 7.30 :8.oo 0.55 141.00 80.30 60.1 

09/22/2010 47.00 44.00 0.00 9.00 7.50 0.60 115.00 73.40 63.6 

IBLHW-21 11/30/2006 0.80 
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Barometric Pressure 

_,,: . :;:W,~il~i;lli! fUh~ '· 'Date ·i()H4; . : ·co1 :n ·::1~t~i· Bal~n(e :·stittic · ·: .. »itt. n; .: ·IJ.:'eJil p ; ~~~~ 
' g(i;• .. 

·: ~ · - · ··:~~:t~'~' ~, .. ~ · ~~~ · \~_ ~;;·::~~~!;;· ·~::.:~: ·:~::GOJ,i~~!ii$.5t~: ';- . ~!;_;~~~: :J"' ·~~7::;!~~~~!-~fJ~~lliJ~~r~ ;~fi c . . J·· .:~ 

'i~ll·:~·i~ijf\f!f, 
' ~ : ;. '.' ,_.;_ -· %'_ :. ': : Vt''• w :~;/l?lf'~t~· -; :·;~!~{': 

il! _. , ... ),) I ' ; . , ' .:~~f 

r~lo#-/' .. ~, " ~- -,~: ;~ _. ~~ -~~»·t~u:t :r•t:l'!>·, - ;i.t. -:• ·i~t~- .• ~ ..... i - ~lt~ • ..:-Gof(:· _ ;,;m~~-,._;,f~· 'k--~iu·-;~@ulf!:.n~ 
t~i ~ · l 

.. . , oil :, : Pres~ ,:· g. _: ... •• ~t-~i_r_ ~r - ~; -- fi:~-·i J:- - :~~i~ ~~¥!~.-~1- ~_ l~~-~· ··~·:::~":~- ~:~;~~~)~j~~~_:;r~~~~i~~ ~.:~i~ 
BLHW-23 04/21 /2008 0.50 0.10 20.50 78.90 0.30 

05/29/2008 0.12 
06/22/2008 0.00 0.50 17.80 81.70 . 0.02 

071.?812008 0.40 3.80 17.30 73.40 0.10 0.00 0.00 
08/20/2008 5.40 7.50 69.80 17.30 0.22 0.00 0.00 
09/18/2008 0.70 0.20 19.60 79.50 0.14 o.oo 
10/22/2008 0.00 0.00 19.60 80.40 0.00 

11/18/2008 0.40 0.10 19.80 79.60 0.44 0.00 
12/~1/2008 0.90 0.10 20.50 78.00 0.90 
0'1115/2009 0.10 0.00 19.50 80.30 0.22 0.00 

02/25/2009 7.80 15.00 18.00 79.80 1.40 

04/30/?009 0.40 0.90 18.90 79.80 0.05 0.00 
05/20/2009 0.10 0.00 18:8o 81 .00 ·-0.06 101 .00 0.00 
06/1 0/2009 ' -0.07 
07/20/2009 0.10 0.10 19.30 80.40 0.17 106.00 0.00 
09/01 /2009 -0.27 
11/25/2009 41 .90 51.20 0.4Q 6.20 6.20 

12/29/2009 0.40 5.50 15.10 79.10 0.13 
01/21/2010 31 .10 46.90 0.00 21.60 0.?5 

. 02/24/2010 0.10 4.70 16.40 78.70 0.22 
04/23!2010 44.9() 53.10 0 .00 1..80 0.10 101 .00 

: ' 05/06/201 0 0.00 
09/22/2010 . 0.17 

BLHW-24 ' 01/09/2008 -0.30 

02/11/2008 5.30 15.80 16.80 62.10 -0.10 
03/12/2008 38.40 61.10 0.40 0.00 0.45 
04/21/2008 1.60 4.20 19.50 74.60 0.30 

. 05/29/2008 0.1 2 
06/22/2008 16.60 41.90 6.10 39.10 0.00 

- 07/28/2008 15.50 23.90 12.1C 48.40 0.70 0.00 0.00 

08/20/2008 44.30 54.80 0.0( 0.90 0.31 0.00 0.00 
09/18/2008 1.10 0.70 19.7( ' 78.50 0.13 0.00 

10/22/2008 2.00 2.30 18.80 76.90 0.06 

·. 11/1.8/2008 1.20 0.60 19.00 79.30 0.48 0.00 

~2/31/2008 12.00 15.10 15.70 0.00 0.00 
01/15/2009 16.60 21.50 12.90 48.80 0.23 0.00 
02/25/2009 0.70 18.40 18.00 79.30 1.80 

'04/30/2009 1.70 1.40 19.10 77.80 0 .25 0.00 

'05/20/2009 0.60 0.30 18.90 80.10 -0.02 107.00 0.00 
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Barometric Pressure 

~~~~~w~~~~~~~~~~ ·Hr,~ t : ,wJ;t:t~~·~ .. 4-H:.H"Ul~ ~~;;1 ; ..-.fliL~ !, . . , .!•: :'U'~1~"H'I : ·,:(~-- -« }•« • - ~~· · · ' 
~~~~t~t~~~~J.~~f~j!~~ !!• : · · · ··'.li" f:··¥~2"·~-~. · ~Hlnce · 1. t&tJI)"T iPl~iff!·J • 1 ·e~~ , : ·; ~f,;;,,.,, ''·•'iA F ·· · ,z,..Jii ii•xi.; i·n~ :i;·i :,..;;,, ,:,:,,.~;:r·•~~ . ·' " o!.J.iml.lrttsw., '<i•('Y +u :i"Ji,;· f:]"•iH :<:,i:).L~ilb:~ 

~::~;·;~;-~;ijJJi~~~~~~~~f. i~wlm~.1\;m;;i· ·iih*-~il4! ~~;a~~~\~;· :r.~~:~;~t;:ti~l · • l!~,~~~~~f~ •r;,j/!i9~;j::·: ~~;;;;~t~{J~~if~m~~m.l~~1~~~iJ~;~~~:;~.ffi\fi:~~~~~~[~!~tl1:t:;:;l;1:,·~~~m~~~l1~Jtl~4s~~~· 
BLHW-26 W18/2008 52.~0 46.50 1.40 . 0.00 0.62 0.00 

12/31/2008 -47.60 50.50 :1.70 0.00 0.30 
01/15/2009 60.00 58.60 0.00 0.00 1.30 0.28 50.20 
Q2/25/2009 54.50 45.50 0.00 0.00 2.00 1.00 29.60 

03/06/2009 45.00 55.00 0.00 0.00 1.80 0.52 103.00 68.40 60 
04/30/2009 56.00 57.10 0.00 0.00 1.50 0.40 103.00 54.50 

. . 051.20/2009 57.00 58.20 I 0.00 0.00 1 .. 70 0.40 105.00 54.50 
. . 06/10/2009 60:00 . 40.00 0.00 0.00 1.40 0.25 104.00 47.40 

07/20/2009 60.00 54.80 0.00 0.00 f. 5o 0.30 106.00 51.93 
09/01/2009 59.00 41.00 0.00 0.00 2.00 0.31 106.00 52.80 56.1 

09/30/2009 36.90 33.50 . 7.00 23.00 2.00 0.30 110.00 47.40 
11/25/2009 53.90 52.50 0.50 0.00 2.00 0.48 106.00 65.70 
12/29/2009 52.00 47.00 0.00 0.00 2.20 0.50 105.00 67.00 
01/21/2010 57.00 58.50 0.00 0.00 1.00 0.40 100.00 60.00 
04/23/2010 57.00 56.90 0~00 0.00 4.90 0.85 109.00 87.40 
05/06/2010 59.00 . 41.00 0.00 ·o.oo 3.50 0.60 108.00 72.50 

07/02/2010 57.00 57.00 0.00 o.oo 5.20 1.25 1'09.00 106.00 

07/27/2010 43.70 53.90 0.30 1.80 3.60 0.63 109.0C 75.30 59.3 
·08/26/201 0 47.70 52.10 0.00 0.00 · 2.6~ 0.30 108.0C 51.9Q 

. ... . 09/2?/2010 .43.00 47.Q0 I 0.00 1Q.OO 4.00 0.34 108.00 55.30 46.4 
BLHW-27 01/09/2008 i -0.30 

09/30/2009 6.00 8.301 1 16.90 68.80 
01/21/2010 2.30 2.5o 1 19.30 . 75.80 0.39 

05106/2010 II -0.60 

09/22/2010 0.04 
BLHW-28 05/06/2010 40.70 40.00 . 0.90 18.60 -0.10 

09/22/2010 0.12 . 

IBLHW-29 05/06/2010 54.50 45.00 0.50 0.00 -0.20 
08/26/2010 47.10 52.50 0.00 7.00 0.70 0.11 100.00 18.90 

· OW2212010 32.00 68.00 0.00 0.00 0.30 0.04 83.00 11.70 
BLHW-8 14:13 01/31/2001 56.10 43.90 0.00 0.00 . -9.10 4.74 80.00 60.00 

. 16:21 02/09/2001 53.10 46.90 0.00 0.00 ·3.80 3.20 80.00 
12:08 9.3toilt2001 57.50 42.50 0 .00 0.00 . -0.60 0 .36 80.00 16.00 16NOT FITTED 

9:39 04/19/2001 52.20 47.80 0.00 0.00 -12.80 6.14 80.00 66.00 67 

.13:53 04/19/2001 51.70 48.30 0.00 0.00 -1L.b0 6.42 80.00 69.00 690P is backward 

05/2'1/2001 61.00 39.00 0 .00 0.00 21.20 14.00 108.00 108 

.... 05/22/2001 61.00 39.00 0.00 0.00 28.00 . 19.00 94.00 
05/24/2001 56;60 43.20 0.20 33.90 . 12.40 135.00 135 

. 05/30/2001 54.00 46.00 0.00 0.00 8.80 
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Barometric Pressure 30 

il:;;.:~il~w~~~nti;~t ii~e · ·'iil>iii· ·· C.1;14 ;lli <e,()tz,'~:;< t~fj~~rr': ;aal~n~~ Static, ))~f( ,, . T~tn-p~ -~~~~~/~ :.:~.~j/'" -: ~ :;.·.-.:. -~ ::.:; ~~ ~ i~.i~~~:·~ - -·~:.;~~~;;~1-~~=(=~~:·;;::~~~~:~ •~, :~~~.r 1 
I : ~ ' ... - ~JI . ,, :_.:;_,- --- iii 

1 'J, 

f 't':;;;:~I'~~;;r:'·~t~i .a- •• -.' 
. ' "'' 0/o ,, ,.;, .. %'1;,t ·: 1.:•• >Pr~s , ., Press "' . " ;!Ehj;wii•: ·· .Flow ' . ·:: -, _- ; 

ii!'-' i, ' •' tjit !i_ - 1' ~i !~; i~~:' ;_ ,:-,; . . 
' ' :i ' -~ ~ ., ";:~·li' . li\1'--' :~l n.~t: ·. 

BLHW-8 06/04/2001 52.00 48.00 0.00 0.00 10.80 
06/05/2001 49.00 51.00 o.oc 0.00 9.70 
·06/06/2001 49.00 51.00 0.00 0.00 9.60 
06/07/2001 47.50 52.50 0.00 Q.OO 9.70 

, 021~ PIZ.005 60.00 40.00 0.00 0.00 7.0Q 7.00 110.00 
. pi/1 S/4006 59:oo 41.00 0,00 0.00 7.00 7.00 13.50 

03/1,3/2006 -5~Jio 43.00 0.00 2.00 7.60 7.60 100.00 
04128i;W06 21.00 62.00 0.00 15.00 4.10 50.00 
98123/2006 66 .. 30 33.70 0.00 0.00 5.80 '15.00 

11139/2006 . 58.00 42.00 O.QO ·o.oo 13.00 140.00 .. . -
03/30/2007 60.00 40.00 0.00 0.00 5..00 

' 04/26/2007 57.00 43.00 0.00 0.00 :1.00 150.00 
05/10/2007 64.30 35.30 0.00 0.00 9.00 1.'00 13.80 

... 
-:- :·q"6/13(2907 4.60 38.Hi 0.20 0.00 9.00 1.00 99.10 

07/1212Q07 59.30 40.70 0.00 0.00 7.00 0.65 76:40 
·- - . M /06/2007 54.30 ~1.40 0.00 3.30 9.00 1.00 94.80 

-11/15/2007 8.00 1.00 80.00 
0_1 /09/2008 58.30 '41 .50 0.00 0.20 . 4 .70 0.30 48.30 

021~ 1f2QP8 54.30 37.30 .. 1.90 6.60 4.10 0.10 28'.90 
03/12/2008 74.30 25.20 0.30 0.00 4.00 0.30 48.30 
Q4/21/2008 52.30 ~U.40 . 0.00 0.00 3.00 0.20 40.80 
05/29/2008 .57.00 43.00 · 0.00 0.00 ·.3.60 0.27 49.30 
06/22/2008 34.70 32.60 0.00 31.20 5.00 0.30 48.30 

: 07/28/2008 73.20 41.50 0.00 0.00 4.00 ·0.21 43.40 
'08/20/2008 n:5o 41.60 0.00 0.00 4.00 0.21 43.40 
Q9/.18/2008 71.20 . 28.40 0.00 0.40 6.50 0.41 60.71 

-1 0/22/2008 60.00 44.20 0.00 0.00 6.00 0.36 51.40 

11/18/2008 69.20 30.80 0.00 0.00 5.80 0.23 41.30 
12/31/2008 65.80 34.{)0 0.00 0.00 5.20 0.20 12.90 
91115/2009 60.00 42.60 0.00 0.00 5.00 0.24 46.40 

.02/25/2009 60.30 39.00 0.00 0.00 8.50 0.25 103.00 47.40 
03/06/2009 56.00 44.00 0.00 0.00 8.00 0.60 105.00 73.40 

04/30/2009 58:00 42.40 0.00 0.00 8.00 0.50 107.00 60.90 

. ~ .. 05/20/2009 57.00 44.50 0.00 0.00 · 8.oo 0.60 106.00 66.&0 
06/10/2009 60.00 40.00 0.00 0.00 8.50 0.25 104.00 47.40 

< 07/20/2009 6_!).00 41 .30 o:oo 0.00 8.00 0.50 . 107.00 67.00 

· ·-···. .' P~IQt/2009 70.00 30.00 0.00 0.00 9.40 0.35 107.00 _ 5E).10 

09/30/20d9 .60.40 37.00 0.00 9.90 11.00 0.60 104.00 75.80 

1.1/25/2009 68.70 39.70 0.10 0.00 9.40 0.58 106.00 72.20 
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Barometric Pressure 

:j:ii_~~!t~!~~::~g ?>a·t~ .. ;; en4~ J'<i02:~ ; ;.*~~~~~::; I»!J:ance . St~tie'. ···Dirf 'f,'e.m_p . 
~.~~i; .. ~i• ldj: . 

.. ;;.;·~: :£ ·': ~"i:~ . ~--~;;: .. ~~'~o,~~~~::r~~~· ·::,::~·:t.tl;;-r.:;:·[~r-!·J~M~j~· ;: . or.'9 .·% - "", 
( . ...• I 

; Press Pl'e$S . ;i_ 

.,~,f~o~ ' ·;· -~~' ··-:.,;.; :l:ili~~~;;;j _ '· . . ·- . .. ? ?~ 
BLHW-8 12/29/2009 63.00 35.00 ' 0.00 0.00 9.50 0.50 104.00 67.00 

- . ··- 01 /21/2010 70.00 29.60 0.00 0.00 10.00 0:40 113.00 72.60 
02/24/2010 67.80 29.60 0.00 0.00 9.70 0.30 75.00 62.80 
Q3/15(2010 '(:10.50 37.90 0.00 · 0.00 2.50 0.40 76.00 72.60 

04/23/2010 61.60 38,90 0.00 0.00 9.90 0.40 102.00 72.60 - •· 
05/06/2010 70.00 30.00 0.00 0.00 11 .50 0.50 107.00 85.00 

. 07/02/2010 58.20 41.30 0.20 0.30 9.80 0.40 108.00 72.60 
b.7i27/2010 60.90 36.00 0.80 3.20 10.00 - 0.62 108.00 95.80 . 

•" • -· ' 08/26/2010 62.50 37.60 0.00 0.00 10.00 0.52 107.00 87.70 
09/22/2010 58.00 40.00 0.00 2.00 11 .80 0.55 107.00 88.90 

BLHW-9 14:01 01/31/2001 60.70 39.30 0.00 0.00 -8.50 3.07 80.00 50.00 
. 15:53 02109/2001 56.90 43.10 0.00 0.00 3.00 1.10 90.00 28.00 28 
.12:58 02114/2001 53.80 46.20 0.00 0.00 0.00 3.28 70.00 51.00 51 
10:27 03/08/2001 48.80 51.10 0.10 0.00 -15.30 6.42 80.00 67.00 61 NOT FITTED 

13;.57 04/19/2001 48.50 51 .50 0.00 0.00 -22.50 9.94 80.00 82.00 82 OP is backward 

9;43 . 04/19/2001 49.60 . 50:40 0.00 0.00 -21.40 9.12 80.00 78.00 8C 

.· .. 05/21 /2001 63.00 37.00 0.00 0.00 20.20 100.00 100 

05/22/2001 '61.00 39.00 O.OC 0.00 26.40 15.50 100.00 

05/24/2001 55.30 44.60 0.20 32.10 13.90 124.00 124 

05/3.0i2001 . 54.00 46.00 0.00 0.00 9.40 
. ,. 06/04/2001 52.20 47.40 0.40 0.00 12.60 

06/05/2001 49.00 51.00 0.00 0.00 11.20 

06/06/2001 49.00 51.00 0.00 0.00 11.20 
. >02/10/2005 58.00 42.00 0.00 0.00 8.00 8.00 100.00 

... 02/15/2006 55.00 45.00 0.00 . 0.00 6.00 6.00 95.00 

03/13/2006 55.00 42.00 0.00 2.00 5.00 5.00 60.00 
:04/28/2006 57.00 43.00 0.00 0.00 2.70 35.00 

. 08/23/2006 65.50 34.50 0.00 0.00 3.80 50.00 

11/30/2006 57.00 43.00 · 0.00 0.00 1·.oo 90.00 

03/30/2007 58.00 42.00 ' O.OC 0.00 3.70 
04/26/2007 57.00 43.00 0.00 0.00 4.50 80.00 

05/~0/2007 56.20 33.80 O.OC 0.00 9.0C 1.00 13.80 

06/13/2007 47.70 21.70 0.50 0.00 ·9.0C 1.00 99.10 

07l12i2007 53.40 41.80 0.00 4.80 7.00 0.40 60.00 

. " -· 08/0(3/2007 47.80 39.60 0.00 12.10 9.00 0.50 67.00 

. 1:1115/2007 ·22.50 17.50 10.40 49.60 8.50 0.40 33.60 

: 01/09/2008 47.p0 37.50 0.10 14.00 4.50 6.17 37.60 
. 02/1.1/2008 46.50 35.30 1.70 16.10 4.00 0.10 28.90 

03(12/2008 59.40 39.10 0.20 0.30 3.80 0.18 ' 38.70 
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AppendixE 
Photo Log 



Project Name: Badlands Landfill Project
Riverside County 

Photographic Documentation Log Project No: C045.117

Description:

Field technicians measuring gas quantity and 
quality using a Gem unit on WH-27, the trench 
with TDA.  The weather was dry with little 
wind.  

Location: WH-27

Date: 03/1/11

Description:

Well Head 26 configuration.  This well was 
constructed with aggregate.  

Location: WH-26

Date: 03/1/11

Description:

Picture of stainless steel sampling canister or 
SilcoCan Cansiter.  Pressure for the canister 
started out with about 20 psi and ended with 
about 5 psi before the sample was captured.

Location: WH-27

Date: 03/1/11

page 1 of 9



Project Name: Badlands Landfill Project
Riverside County 

Photographic Documentation Log Project No: C045.117

Description:

Field technicians along with landfill personnel 
taking LFG sample at WH-27, the TDA trench.  

Location: WH-27

Date: 03/1/11

Description:

Field technicians preparing canister for delivery 
to the analytical lab for analysis.  

Location: WH-27

Date: 03/1/11

Description:

This picture shows WH-27 and trench 
assembly, with sampling performed at the far 
end.  The pipe up to the sampling well is 6-
inch high density polyethylene (HDPE). 

Location: WH-27

Date: 03/1/11
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Project Name: Badlands Landfill Project
Riverside County 

Photographic Documentation Log Project No: C045.117

Description:

This picture shows WH-27 well head assembly.  
Sampling ports are shown on the right of the 
well, opposite from the valve.  The flange was 
custom made by landfill personnel and has a 
2.5-inch orifice.  The diameter of the pipe 
leading to the sampling ports is a 6-inchs.  
While the connection pipe after the sampling 
port is down sized to 4-inches.

Location: WH-27

Date: 03/1/11

Description:

Another view of WH-27 and the flange 
assembly.

Location: WH-27

Date: 03/1/11

Description:

Technician assembling the canisters for 
delivery to the analytical lab for analyses.

Location: WH-27

Date: 03/1/11
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Project Name: Badlands Landfill Project
Riverside County 

Photographic Documentation Log Project No: C045.117

Description: 

Field technicians closing valve after sampling 
was performed.  

Location: WH-27

Date: 03/1/11

Description:

Technician shutting the valve in order to take 
the LFG sample  on WH-27.  Second sampling 
event.

Location: WH-27

Date: 04/13/11

Description:

Technician hooking up canister to take sample 
on WH-27.

Location: WH-27

Date: 04/13/11
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Project Name: Badlands Landfill Project
Riverside County 

Photographic Documentation Log Project No: C045.117

Description:

Technician taking pressure readings and 
preparing canister to take sample at WH-26, 
the aggregate trench.

Location: WH-26

Date: 04/13/11

Description:

Technician taking active pressure at WH-26, 
the aggregate trench.

Location: WH-26

Date: 04/13/11

Description:

Technician hooking up canister to take LFG 
sample at WH-26.

Location: WH-26

Date: 04/13/11
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Project Name: Badlands Landfill Project
Riverside County 

Photographic Documentation Log Project No: C045.117

Description:

The picture shows the canister hooked up to 
HW-26, taking the LFG sample.

Location: WH-26

Date: 04/13/11

Description:

Technician completing sample at WH-27.

Location: WH-27

Date: 04/13/11

Description:

Technician disassembling the sampling canister 
at WH-27, the TDA trench.

Location: WH-27

Date: 04/13/11
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Project Name: Badlands Landfill Project
Riverside County 

Photographic Documentation Log Project No: C045.117

Description:

Technician preparing canisisters for delivery to 
analytical lab.

Location: WH-27

Date: 04/13/11

Description:

Technician using the filed meter (GEM) to 
observe flow rate and taking preliminary data 
on Oxygen and Methane readings

Location: HW-27

Date: 04/13/11

Description:

Technician taking field readings at WH-26, the 
aggregate trench.

Location: HW-26

Date: 04/13/11
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Project Name: Badlands Landfill Project
Riverside County 

Photographic Documentation Log Project No: C045.117

Description:

Technician and site personnel taking field 
readings at HW-27.

Location: HW-27

Date: 05/19/11

Description:

Technician field readings of HW-27 and 
preparing to connect canister.

Location: HW-27

Date: 05/19/11

Description:

Technician field readings of HW-27 and 
preparing to connect canister for taking the 
LFG sample.

Location: HW-27

Date: 06/15/11
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Project Name: Badlands Landfill Project
Riverside County 

Photographic Documentation Log Project No: C045.117

Description:

Canister taking sample of LFG at HW-26, the 
aggregate trench.

Location: HW-26

Date: 06/15/11

Description:

Canister taking sample of LFG at HW-27, the 
TDA trench.

Location: HW-26

Date: 06/15/11
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