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1.0 Introduction 
 
This document presents the findings of the assessment activities conducted by the Kansas 
Department of Health and Environment (KDHE) to determine the extent of impacts and the 
source of soil gas methane found in the Jackson Heights subdivision, Tonganoxie, Leavenworth 
County, Kansas.  The KDHE Response & Remediation Unit Project Manager for this site was 
Joseph Dom.  This assessment was conducted in response to a request for assistance that was 
received from the City of Tonganoxie.   
 
 
2.0 Site Description and Location 
 
The Tonganoxie Methane site is located in the Jackson Heights subdivision in the northeast 
portion of Tonganoxie, Leavenworth County, Kansas (Figure 9.1A); more specifically, the 
project focused on residences at 800 N. Hickory, 822 N. Chestnut and 2600 Sycamore (Figure 
9.1B).  The public land survey description is the northeast quarter of Section 3, Township 11 
South, Range 21 East. The primary residence identified during the Kansas Gas Service activities 
was the 800 N. Hickory property.  The primary residence has global positioning system 
coordinates of 39.124499 degrees latitude and -95.059815 degrees longitude.  The properties consist 
of single-family residences with attached garages.   
 
 
3.0 Site Background 
 
On August 18, 2015, the City of Tonganoxie (City) was notified by Kansas Gas Service (KGS) 
of a report received about a potential gas leak at the residence at 800 N. Hickory.  Crews from 
KGS and the City arrived on the scene to assess and remedy the situation.  KGS identified two 
small leaks in the above-ground meter connection at the residence.  The small leaks were 
repaired by KGS.  Prior to departing the site, KGS crews completed a walking survey of the 
residence according to their service call protocols.  During the survey, KGS identified the 
presence of methane gas in the soil near the foundation of the 800 N. Hickory residence.  At the 
discovery of the methane gas in the soil, KGS expanded the survey to the surrounding area and 
completed additional pressure testing of their service lines.  KGS identified the presence of 
methane gas in the soil at the residences at 822 N. Hickory and 2600 Sycamore.  As a precaution, 
the occupants of the 800 N. Hickory and 822 N. Chestnut residences were moved to a hotel for 
certain days during the KGS activities.  Gas service was disconnected from the 800 N. Hickory 
residence due to the high concentrations of methane gas observed at the foundation of the 
residence.  KGS pressure tested the neighborhood gas service lines and concluded their system 
was not leaking.  KGS did not identify any potential leak sources in the service lines.   
 
KGS also contacted the KDHE North East District Office (NEDO) for assistance in identifying 
potential sources for the methane gas.  The NEDO and KDHE Central Office reviewed existing 
databases for potential sources, but did not identify any other potential sources.  On August 27, 
2015, the City submitted a formal written request to KDHE for assistance in identifying the 
source and extent of the methane present in the soil in the Jackson Heights Neighborhood.  
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4.0 Field Screening Activities 
 
KDHE mobilized to the site on August 28, 2015, to begin installation of methane gas monitoring 
wells at the three residences with documented methane gas impacts.  The gas monitoring wells 
were constructed of ¾ inch blank PVC well casing with a 12 inch length of ¾ PVC mill-slot well 
screen.  The gas monitoring wells were installed in boreholes created using a MacroCore™ 
sampler advanced by GeoProbe™ brand direct-push equipment.  The MacroCore sampler was 
advanced to refusal at each location to collect soil core samples in an acetate liner for geologic 
description.  Gas monitoring wells were installed in the resulting borehole, filter sand placed in 
the annulus to approximately 6 inches above the top of the well screen, and the borehole sealed 
with granular bentonite.  Water was added to hydrate the bentonite to form a tight seal around the 
well casing.  Boring logs are included in Appendix 9.6.  KDHE installed nested gas monitoring 
wells at each boring location to collect stratified soil gas samples to evaluate methane presence 
and concentrations based on soil lithology at each location.  The well depths are identified in the 
table in Appendix 9.8D.  Gas monitoring well locations are shown on Figure 9.1B. 
 
Gas monitoring wells were initially installed at the three residences KGS documented to have 
methane impacts.  Four gas monitoring well sets were installed around the residence at 800 N. 
Hickory with one additional gas monitoring well set installed approximately 75 feet north of the 
residence to evaluate an area without fill material.  Two gas monitoring well sets were installed 
on the east side of the residence at 822 N. Chestnut.  One gas monitoring well set was installed 
on the north side (front) of the residence at 2600 Sycamore and another set was installed on the 
south side (back).  The boring logs identified organic matter in fill material at some of the 
properties.  
 
KDHE used a MultiRAE meter equipped with a combustible gas indicator on the first day of 
field activities.  The MultiRAE combustible gas indicator measures methane concentrations 
relative to the lower explosive limit (LEL) of methane (5% CH4).  To better compare field 
screening results to those provided by KGS, KDHE rented a Landtec GEM 2000 gas analyzer for 
all subsequent monitoring events.  The Landtec GEM measures soil gas for percent methane, 
percent carbon dioxide, percent oxygen, and percent balance (nitrogen).  The principal 
constituent of concern is methane gas, but the other constituents are used as a quality control 
check to ensure that the gas being measured is representative of soil gas and not atmospheric air.  
Initial field screening completed at the site confirmed the findings of the KGS.   
 
To determine if the extent of impacts extended beyond the area of the residences initially 
identified, KDHE installed additional gas monitoring well sets around the perimeter of the 
neighborhood (see Figure 9.1B).  Screening of the perimeter gas monitoring wells revealed no 
detections of methane gas in the perimeter gas monitoring wells.  Additional gas monitoring well 
sets were installed in the city right-of-way between the affected residences to determine if 
impacts were isolated to just the three residences or extended in between the residences.  
Monitoring of the additional gas monitoring well sets indicated that the impacts were limited to 
the three residences. 
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On September 9, 2015, KDHE installed two, six inch long stainless steel vapor sampling 
implants at the 800 N. Hickory property to assist with collection of soil gas samples for 
laboratory analysis.  The stainless steel implants were installed to collect the highest quality soil 
gas samples possible and eliminate any atmospheric air. KDHE also collected pressure 
measurements from soil gas implants to evaluate if there was any pressure potentially forcing the 
methane gas to migrate into the residences or into the adjacent properties and structures.  All of 
the pressure measurements taken were zero (0) inches of water of pressure for the soil gas. 
 
 
5.0 Laboratory Analysis 
 
Following installation and well completion, some of the gas monitoring wells were determined to 
have been installed in perched groundwater zones and the well casing filled with water above the 
screened interval, effectively sealing the gas monitoring well from the soil gas.  The perched 
water appears to be the results of recent rain events and localized yard watering.  Screening of 
the gas monitoring wells which had filled water indicated the presence of methane gas in the 
well.  On August 31, 2015, KDHE collected water samples from one gas monitoring well at each 
of the three residences to evaluate the water sample for dissolved methane.  One potential source 
for methane could be the off-gassing from impacted groundwater.  Other states have documented 
cases where methane gas was transported significant distances from source areas before the 
conditions allowed the methane to come out of solution and off-gas into the soil.  Analytical 
results for the water samples (Appendix 9.8A) indicated small amounts of methane in the water; 
but the concentrations of dissolved methane were not indicative of off-gassing being the source 
of the methane found in the soil at this site. 
 
On September 1, 2015, KDHE collected a sample of the soil gas from the 800 N. Hickory 
residence and submitted the sample for analysis for sulfur compounds.  Mercaptan is a sulfur 
compound used as an odorant and added to natural gas distribution lines to give pipeline gas the 
characteristic ‘rotten-egg’ odor.  Analytical results shown in Appendix 9.8B found the presence 
of some sulfur compounds, but the compounds and concentrations found in the soil gas sample 
indicated the sulfur compounds were naturally occurring and not the result of a release of 
odorized pipeline gas. 
 
On September 14, 2015, KDHE collected soil gas and pipeline gas samples for isotopic analysis 
of carbon and hydrogen isotopes.  The ratio of carbon isotopes to hydrogen isotopes can indicate 
the source of the gas formation.  KDHE collected a sample of soil gas from the stainless steel 
soil gas implants installed at the residence at 800 N. Hickory.  The isotopic composition analysis 
requires that the soil gas sample be undiluted by atmospheric air.  KGS assisted KDHE in the 
collection of the gas sample from the KGS service pipeline.  Samples were submitted to Isotech 
Laboratories under a six-day expedited turnaround time.  Analytical results of the isotopic 
analysis (Appendix 9.8C) were plotted on (Figure 9.1C) , the “Methane Isotopes Roadmap” 
modeled after Figure 3 in Isotopic Identification of Landfill Methane, Coleman, Dennis D., et al, 
Environmental Geosciences, Volume 2, Number 2, 1995, p. 95-103.   
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6.0 Discussion 
 
As shown in Figure 9.8C, the isotopic signature for methane gas produced by the degradation of 
organic material in the near surface in the soils varies significantly from methane gas typically 
formed in deep sources typically associated with petroleum formation.  Naturally occurring 
bacteria degrade organic material in the soil under anaerobic conditions through the 
methanogenesis process, also known as fermentation. Methane gas formed through 
methanogenic degradation plots within the zone identified as “Near Surface Microbial Gas”.  
Most coalbed methane and petroleum-related gas plot isotopically heavier for δD (deuterium) 
within the zone identified as “Thermogenic Gas”.   
 
The isotopic analysis for the soil gas sample collected from the residence at 800 N. Hickory in 
Tonganoxie matches the isotopic signature of gas produced by the degradation of organic matter 
in the near surface under anaerobic conditions.  The isotopic analysis for the gas sampled 
collected from the Kansa Gas Service pipeline matches the isotopic signature of gas typically 
associated with oil formation (thermogenic).   These results demonstrate that the methane found 
at the site is probably from a naturally occurring source and not the KGS service lines.   
  
 
7.0 Conclusions & Recommendations 
 
The City of Tonganoxie requested assistance from KDHE for determining the extent and source 
of methane gas found by the Kansas Gas Service in the Jackson Heights subdivision in 
Tonganoxie, Kansas.  KDHE installed gas monitoring wells around the three impacted 
residences, between the impacted residences, and around the perimeter of the subdivision to 
determine the extent of methane gas impacts.  Field screening of the gas monitoring wells 
installed by KDHE determined that the impacts were isolated to the three residences initially 
identified by KGS.  Samples were collected of soil gas and groundwater to determine the source 
of the methane at the three residences.  Analytical results for the water samples indicated that the 
methane gas was not off-gassing from the groundwater.  Analytical results of sulfur compounds 
indicated that there was no mercaptan (odorant added to pipeline gas), or degradation products of 
the mercaptan present in the soil gas.  Analytical results of the isotopic composition of the gas 
indicate the methane gas found in the soil is significantly different from the gas sample collected 
from the KGS pipeline and the soil gas is consistent with methane gas formed through 
methanogenesis or organic matter in near-surface soils.   
 
The data collected by KDHE indicates that the gas found in the Jackson Heights subdivision is 
probably from naturally decaying material.  The preparation of this report will conclude KDHE’s 
response activities for the Tonganoxie Methane site.  KDHE will abandon the gas monitoring 
wells in accordance with applicable regulations and restore the surface as nearly as possible to 
pre-investigation conditions.   
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City of Tonganoxie 

 

City of Tonganoxie 
PO Box 326 

Tonganoxie, Kansas 66086 
www.tonganoxie.org    (913) 845-2620 

 

 
 
 
 
 
August 27, 2015 
 
Mr. Bob Jurgens 
Section Chief of Assessment and Restoration 
Kansas Department of Health and Environment 
100 SW Jackson, Suite 410 
Topeka, KS 66612 
 
Dear Mr. Jurgens: 
 
I am writing on behalf of the City of Tonganoxie to request your agency’s assistance in identifying the cause of 
a methane gas presence in our Jackson Heights neighborhood.  
 
As you are aware, Kansas Gas Service (KGS) notified the City on August 18 in regards to a report they 
received about a potential gas leak. Crews from KGS and the City arrived on scene to remedy the situation. 
KGS repaired two small leaks, and, in the process of testing their system, they found a presence of methane 
gas in the soil near the foundation of 800 N. Hickory. Since that time, they have continuously conducted 
readings at this address and surrounding areas. They have also been testing their system to ensure that the 
methane gas was not coming from their system. KGS has concluded that their system is functioning as 
designed and have since brought in a third party to conduct the same testing to confirm their conclusion.  
 
Because it appears that the methane presence is not coming from KGS, the City is reaching out to KDHE to 
assist us in identifying the cause of the methane presence. We are also hoping for your assistance in helping 
us understand if the methane levels are cause for concern, and whether or not the levels are concentrated to 
one particular home or if it is an issue throughout the neighborhood. Finally, if the levels are cause for concern, 
we would like recommendations from KDHE on how to resolve the issue.  
 
We greatly appreciate your assistance in this matter and look forward to reaching a solution as soon as 
possible. The primary contacts for the City of Tonganoxie are as follows: 

 
Primary Contacts 

Name Title Phone Email 
Jack Holcom Fire Chief 913-530-1045 jholcom@tonganoxie.org  

Nathan McCommon City Administrator 913-416-2432 nmccommon@tonganoxie.org  

Jamie Shockley Asst. City Administrator 314-960-0979 jshockley@tonganoxie.org  

 
 
Sincerely, 
 
 
 
Jamie Shockley 
Assistant City Administrator 
 
 
CC:  Nathan D. McCommon, City Administrator 
 Jack Holcom, Fire Chief 
 

mailto:jholcom@tonganoxie.org
mailto:nmccommon@tonganoxie.org
mailto:jshockley@tonganoxie.org
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Kansas Department of Health and Environment 

Bureau of Environmental Remediation 
 
 

Health and Safety Plan 
 
This health and safety plan must be read by all persons working at the site. Any health or safety 
concerns should be brought to the attention of the KDHE Project Manager or KDHE Unit Chief 
immediately. 
 
SITE NAME: Tonganoxie Gas Response, Tonganoxie, Leavenworth County 

 

Date(s) of Field Activities: August 27, 2015 
 

 
KDHE Personnel: 

 
Resposibilities: 

 
Robert Jurgens 

 
KDHE A&R Section Chief                                   (785) 296-1914 

 
Joseph Dom 

 
KDHE Unit Mgr / Project Geologist                    (785) 296-4367 

 
Joey Dornes 

 
KDHE Environmental Associate                          (785) 296-1682 

Nicholas Schneider    KDHE Environmental Scientist                           (785) 296-1671 
 
Brief Description of 
Project / Objectives: 

This is a field assessment to determine the extent of impacts from 
methane gas to the property at 800 N. Hickory Drive in Tonganoxie. 
Impacts will be assessed by installing temporary PVC soil gas wells 
using Geoprobe direct push equipment.  Field measurements will be 
taken using a RAE multi-gas meter to measure combustible gases 
relative to the Lower Explosive Limit of Methane standard.   

 



1.0 INTRODUCTION 
This Site Safety and Health Plan (Plan) will govern the activities of all KDHE personnel during 
sample collection and analysis when utilizing intrusive equipment to evaluate methane gas in soils 
/soil gases. The purpose of this plan is to prevent adverse health effects from potential contaminants 
and safety hazards, which may be present at this site. 
 
2.0 SAFETY AND HEALTH ADMINISTRATION 
The KDHE Project Manager is ultimately responsible for ensuring that work is performed in 
accordance with the safety and health provisions contained in this Plan.  This plan will be maintained 
on site for the duration of project activities.  
 
3.0 EMPLOYEE TRAINING REQUIREMENTS 
All KDHE personnel and/or subcontractor personnel participating in this project must have 
completed 40-hour Hazardous Waste Site Training and at least three days supervised field 
experience per the requirements of OSHA 29 CFR 1910.120. In addition, a current 8-hour annual 
refresher training certificate will be required for all personnel. Training certificates will be 
maintained in the KDHE Central Office. Prior to the start of project activities, the Project Manager 
will discuss the contents of this plan with all KDHE and/or subcontractor personnel on-site. Scope of 
work, site control measures, emergency procedures and site communications will be discussed as 
will site hazardous materials, air monitoring requirements, action levels for upgrade/downgrade of 
personal protective equipment. 
 
4.0 MEDICAL SURVEILLANCE REQUIREMENTS 
All KDHE personnel participating in this project shall be enrolled in a health monitoring program in 
accordance with the provisions of OSHA 29 CFR 1910.120 and 29 CFR 1910.134. Each project 
participant shall be certified by a Doctor of Medicine as fit for respirator and 
semipermeable/impermeable protective equipment use. All personnel shall have received an 
environmental physical examination within one year prior to the start of the project. Content of 
physical examinations shall be determined by the consulting physician. 
 
5.0 SITE HISTORY/SCOPE OF SERVICES 
KDHE personnel will perform an intrusive assessment to determine soil and soil gas impacts from 
methane gas at the site indicated below:  
 
Facility Name:  Tonganoxie Gas Response 
Site Address:   800 N. Hickory Drive, Tonganoxie, Kansas 
 
 
Currently available site information indicates that soils/soil gas at the above project site has been 
impacted by methane gas from an unknown source. Personnel will abide by the personal protective 
equipment and air monitoring protocols contained in this Plan during intrusive phases of site activity. 
 
 
 
 



6.0 SITE CONTROL 
Depending upon site topography, the area within a 30 foot radius of the Geoprobe will be considered 
the site exclusion zone. Anyone entering this area must be wearing the appropriate personal 
protective equipment as described in this plan and must have the authorization of the Project 
Manager. If unauthorized personnel attempt to enter the exclusion zone, the Project Manager or 
probe operator will notify the individuals to leave the area. If unauthorized personnel refuse to leave 
the area, the Project Manager will cease project activities. 
 
No eating, drinking, smoking or tobacco chewing will be permitted in the exclusion zone. 
 
7.0 PERSONAL PROTECTIVE EQUIPMENT 
Higher exposure to flammable methane gas potential exists during soil sample collection during 
probing operations. Considering open air conditions and anticipated contaminant concentrations, 
personnel exposure to airborne concentrations of methane gas above published permissible exposure 
levels is considered improbable, but cannot be ruled out. Soil probing at this project site will begin in 
Level D personal protective equipment. Impermeable nitrile gloves will be worn during soil sample 
collection and field screening activities.  
 
8.0 AIR MONITORING REQUIREMENTS AND ACTION LEVELS 
If soil sampling is conducted with the Geoprobe system, the following air monitoring instruments 
shall be used to periodically monitor the breathing zone of site personnel:  
 
Multi-RAE Photoionization and LEL Detector 
The instrument will be calibrated in accordance with the manufacturer's instructions immediately 
prior to use. Ambient air monitoring will be conducted upwind and downwind of the site activities.  
The instrument will be used to conduct field screening of combustible gases in the installed 
monitoring points.   
 
8.1 Air Monitoring Action Levels 
The action levels indicated below will be used to determine personal protective equipment 
requirements and emergency evacuation from the site: 
 
Action Level   Action 
<10% LEL   Continue investigation activities 
10%-20% LEL  Continue on-site monitoring with extreme caution 
>20% LEL   Potential explosive hazards exist.  Withdraw from area immediately. 
 
 
9.0 PHYSICAL HAZARDS 
Probe rig safety precautions to be observed during services performed under this contract will 
include: Before any probing is allowed to proceed, efforts will be conducted to locate and mark 
subsurface power, water, sewage, gas and other lines which may be present. Other probing safety 
precautions to be observed during this assessment include the following: 

• All members of the crew will be familiarized with emergency shut-down procedures and 
the position of "kill" switches. 



• No loose fitting clothing, jewelry or unsecured long hair is permitted near the rig. 
• Keep hands and feet away from all moving parts while probing is in progress.  
• If operations will be conducted in proximity to active road ways, barricades consisting of 

cones, barrier tape, etc. will be established around the rig before the start of boring 
activity. 

• Daily inspection of all ropes, cables and moving parts is mandatory. 
• A first aid kit and fire extinguisher will be immediately available at all times. 
• All crews shall consist of at least two persons. 

 
10.0 SITE COMMUNICATIONS 
Communication between personnel engaged in project activities will be via verbal communication or 
hand signals. Visual contact between members of task teams should be possible throughout the 
course of project activities. Contact with the Project Manager will be through direct verbal 
communication. The Project Manager will maintain an operable cellular telephone duration of this 
project. The following hand signals will be used by personnel wherever respiratory protection and/or 
equipment noise limit verbal communication.  

 
Signal Meaning 
• Thumbs Up- OK, all is well 
• Grab throat with both hands- Can't breathe 
• Shake head, thumbs down- NO, negative 
• Point right (when facing equipment operators)- Move/steer left 
• Point left (when facing equipment operators)- Move/steer right 
• Grab partner's wrist- Leave area immediately 

 
11.0 DECONTAMINATION 
All reusable sampling equipment will be thoroughly cleaned with steam or high pressure wash of hot 
water and anionic detergent prior to each use. All decontamination fluids will be disposed of as 
provided in the work plan. All disposable protective clothing will be placed in plastic bags, 
containerized and removed from the site. Respirators and boots will be thoroughly cleaned with hot 
water and anionic detergent. Respirators should be further sanitized with benzalkonium chloride 
wipes. 
 
12.0 ACCIDENT PREVENTION 
The Project Manager has administrative responsibilities for implementing the provisions of this 
Health and Safety Plan. 

• The Project Manager will hold daily safety briefings at the start of each work day. 
• If site activities interrupt the normal flow of pedestrian or vehicular traffic, appropriate 

barricades will be erected field equipment. Safety orange work vests will be worn by 
personnel working within 10 feet of any active roadway. 

• The Project Manager will ensure that unauthorized personnel do not enter the work zone. 
Authorized visitors will be briefed on site contaminants, personal protective equipment 
requirements of this Plan. 



• The Project Manager will continually inspect the work area for infractions of Health and 
Safety requirements contained in this plan. 

• The Project Manager will investigate and immediately report all accidents to the KDHE 
Section Chief. 

• Site activities will be conducted only during daylight hours unless adequate portable 
lighting is mobilized to the project site. 

• The "buddy system" will be observed at all times during intrusive site investigations. A 
minimum of two people will work together and remain within eye sight or not greater 
than 100 ft. apart. 

 
13.0 EMERGENCY RESPONSE PROCEDURES 
The Project Manager is responsible for obtaining and recording the following emergency 
information prior to site mobilization: 
 
Nearest Hospital/Clinic:   Lawrence Memorial Hospital 
    325 Maine Street, Lawrence, Douglas County 
 
Estimated Drive Time:   30 Minutes 
 
Directions From Site:  West on Sycamore Street to Tonganoxie Drive. Turn left (South) 

on Tonganoxie Drive and travel to Hwy 24.  Turn right (West) on 
Hwy 24.  Travel ~16 miles on Hwy 24 to Hwy 59.  Turn left 
(south) on Hwy 59 and travel to W. 6th Street.  Turn right (West) 
on W. 6th St and travel to Maine Street.  Turn right (north) on 
Maine street and travel to the hospital. 

 
EMERGENCY TELEPHONE CONTACTS 
Ambulance:   __911____________ 
Fire Department:  __911____________ 
Police:   __911____________ 
 
13.1 Personal Injury 
For minor injuries, such as cuts, burns, exhaustion, heat cramps, insect stings, etc., the affected 
employee will be removed to an uncontaminated area. The Project Manager or other designated 
employee trained in first aid procedures will administer appropriate first aid. If the injury warrants 
additional medical attention, the affected employee will be properly decontaminated and transported 
to the nearest hospital or emergency medical facility. For more serious injuries the Project Manager 
or designee will summon an ambulance to the project site. No attempt will be made by KDHE 
personnel to move the victim, without the aid and/or instructions of qualified medical personnel. 
Where air monitoring indicates the absence of toxic gases or vapors, the ambulance will be directed 
to the affected employee. If site conditions warrant and as time permits, the wheels of the ambulance 
will be decontaminated with high pressure wash. The Project Manager or designee will accompany 
the ambulance to the medical facility, and provide guidance concerning additional decontamination 
which may be required for the injured employee, ambulance or attendants. 
 



ACKNOWLEDGMENT OF INSTRUCTION 
 
All KDHE personnel are required to sign the following acknowledgment of instruction form prior to 
conducting project activities. This acknowledgment is not a waiver. It is the primary method used in 
compiling environmental experience and contaminant exposure records for KDHE personnel. 
 
I understand that this project involves the investigation of a project site with potential flammable 
atmosphere caused by methane gas. The probability of encountering sustained atmospheric 
concentrations of methane gas in excess of the lower explosive limits during soil and soil gas 
activities is considered low. However, the possibility of encountering atmospheric concentrations of 
these compounds during investigative tasks cannot be ruled out. I have read this Safety and Health 
Plan and have received instructions for safe work practices, personal protective equipment and air 
monitoring requirements. I further understand that if I encounter unanticipated contamination I am to 
leave the site and immediately notify the Project Manager and KDHE Section Chief of conditions 
discovered. 
 
Name: (Please Print)     Signature     Date: 
 
_______________________________, _________________________________, ________ 
 
_______________________________, _________________________________, ________ 
 
_______________________________, _________________________________, ________ 
 
_______________________________, _________________________________, ________ 
 
_______________________________, _________________________________, ________ 
 
_______________________________, _________________________________, ________ 
 
_______________________________, _________________________________, ________ 
 
PERSONAL PROTECTIVE EQUIPMENT UTILIZED: 
 
__X__ LEVEL D ______ LEVEL D MOD. ______ LEVEL C 
 
 
Safety briefing performed by: ___________________________________ Date:_________ 
 
 



 

Appendix 9.4 
 

Property Access Agreements 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 















 

Appendix 9.5 
 

Utility Clearance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

























































































 

Appendix 9.6 
 

Boring Logs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 















































 

Appendix 9.7 
 

Field Notes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







































































 

Appendix 9.8 
 

Analytical Results 



03-Sep-2015

Kansas Department of Health and Environmental
Nicholas Schneider

Dear Nicholas,

Re: Tonganoxie - Methane Work Order: 1509143

1000 SW Jackson

Topeka, KS  66612
Auite 410

ALS Environmental received 3 samples on 02-Sep-2015 09:30 AM for the analyses presented in the 
following report.

Project Manager
Joseph Ribar

 Joseph Ribar
Electronically approved by: Joseph Ribar

Certificate No: KS: E-10411

The analytical data provided relates directly to the samples received by ALS Environmental and for only 
the analyses requested. 

Sample results are compliant with NELAP standard requirements and QC results achieved laboratory 
specifications.  Any exceptions are noted in the Case Narrative, or noted with qualifiers in the report or 
QC batch information. Should this laboratory report need to be reproduced, it should be reproduced in 
full unless written approval has been obtained from ALS Environmental. Samples will be disposed in 30 
days unless storage arrangements are made.

The total number of pages in this report is 10.

If you have any questions regarding this report, please feel free to contact me.

Sincerely,

ADDRESS 3352 128th Avenue  Holland, Michigan 49424-9263 | PHONE (616) 399-6070 | FAX (616) 399-6185

Report of Laboratory Analysis



Date: 03-Sep-15ALS Group USA, Corp

Project: Tonganoxie - Methane
Client: Kansas Department of Health and Environmental

Work Order: 1509143
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold
1509143-01 2600 Sycamore C-1 Water 9/1/2015 14:40 9/2/2015 09:30
1509143-02 822 Chestnut D-1 Water 9/1/2015 14:00 9/2/2015 09:30
1509143-03 800 Hickory B-3 Water 9/1/2015 14:20 9/2/2015 09:30

Sample Summary Page 1 of  1



Project: Tonganoxie - Methane
Sample ID: 2600 Sycamore C-1
Collection Date: 9/1/2015 02:40 PM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Kansas Department of Health and Environmental
Work Order: 1509143

Dilution
Factor

Lab ID: 1509143-01

ALS Group USA, Corp Date: 03-Sep-15

GASES IN WATER RSK-175 Analyst: IT
Methane 9/3/2015 10:49 AM1.0 µg/L 1110

Analytical Results Page 1 of  3

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Tonganoxie - Methane
Sample ID: 822 Chestnut D-1
Collection Date: 9/1/2015 02:00 PM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Kansas Department of Health and Environmental
Work Order: 1509143

Dilution
Factor

Lab ID: 1509143-02

ALS Group USA, Corp Date: 03-Sep-15

GASES IN WATER RSK-175 Analyst: IT
Methane 9/3/2015 11:10 AM10 µg/L 10920

Analytical Results Page 2 of  3

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Tonganoxie - Methane
Sample ID: 800 Hickory B-3
Collection Date: 9/1/2015 02:20 PM Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Kansas Department of Health and Environmental
Work Order: 1509143

Dilution
Factor

Lab ID: 1509143-03

ALS Group USA, Corp Date: 03-Sep-15

GASES IN WATER RSK-175 Analyst: IT
Methane 9/3/2015 11:12 AM5.0 µg/L 5260

Analytical Results Page 3 of  3

Note: See Qualifiers page for a list of qualifiers and their definitions.



ALS Group USA, Corp Date: 03-Sep-15

QUALIFIERS, 
ACRONYMS, UNITSProject: Tonganoxie - Methane

Client: Kansas Department of Health and Environmental

WorkOrder: 1509143

Units Reported             Description 

Qualifier             Description

Acronym             Description 

Micrograms per Literµg/L

Value exceeds Regulatory Limit*
Not accrediteda
Analyte detected in the associated Method Blank above the Reporting LimitB
Value above quantitation rangeE
Analyzed outside of Holding TimeH
Analyte is present at an estimated concentration between the MDL and Report LimitJ
Not offered for accreditationn
Not Detected at the Reporting LimitND
Sample amount is > 4 times amount spikedO
Dual Column results percent difference > 40%P
RPD above laboratory control limitR
Spike Recovery outside laboratory control limitsS
Analyzed but not detected above the MDLU
Analyte was detected in the Method Blank between the MDL and PQL, sample results may exhibit background or reagent 
contamination at the observed level.

X

Method DuplicateDUP

Laboratory Control SampleLCS

Laboratory Control Sample DuplicateLCSD

Limit of Detection (see MDL)LOD

Limit of Quantitation (see PQL)LOQ

Method BlankMBLK

Method Detection LimitMDL

Matrix SpikeMS

Matrix Spike DuplicateMSD

Practical Quantitation LimitPQL

Relative Percent DifferenceRPD

Target Detection LimitTDL

Too Numerous To CountTNTC

APHA Standard MethodsA

ASTMD

EPAE

SW-846 Update IIISW

QF Page 1 of 1



Date: 03-Sep-15ALS Group USA, Corp

Project: Tonganoxie - Methane

Client: Kansas Department of Health and Environmental
Work Order: 1509143

QC BATCH REPORT

Batch ID: R170935 Instrument ID GC10 Method: RSK-175

Qual
RPD 
Limit

Analysis Date: 9/3/2015 10:47 AM

Prep Date:

Analyte Result %REC %RPD

Units: µg/L

PQL

Client ID: SeqNo: 3444073

MBLK

Run ID: GC10_150903A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: RBLK1-150903-R170935

Methane 1.0ND

Qual
RPD 
Limit

Analysis Date: 9/3/2015 10:44 AM

Prep Date:

Analyte Result %REC %RPD

Units: µg/L

PQL

Client ID: SeqNo: 3444072

LCS

Run ID: GC10_150903A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: RLCS1-150903-R170935

0019.2Methane 102  75-1251.019.56

Qual
RPD 
Limit

Analysis Date: 9/3/2015 11:24 AM

Prep Date:

Analyte Result %REC %RPD

Units: µg/L

PQL

Client ID: SeqNo: 3444095

MS

Run ID: GC10_150903A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 1509101-05A MS

0019.2Methane 109  70-1301.020.94

Qual
RPD 
Limit

Analysis Date: 9/3/2015 11:26 AM

Prep Date:

Analyte Result %REC %RPD

Units: µg/L

PQL

Client ID: SeqNo: 3444096

MSD

Run ID: GC10_150903A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 1509101-05A MSD

20.94019.2Methane 103  70-130 301.0 6.119.7

The following samples were analyzed in this batch: 1509143-01A 1509143-02A 1509143-03A

QC Page: 1 of  1
Note: See Qualifiers Page for a list of Qualifiers and their explanation.







ALS Group USA, Corp

Sample Receipt Checklist

Client Name: KANSASDEPTOFHEALTH

Work Order: 1509143

Date/Time Received: 02-Sep-15 09:30

Received by: KRW

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: Water
Carrier name: FedEx

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s): 3.6/3.6 C

Login Notes:

SR2

Cooler(s)/Kit(s):

02-Sep-15 Keith Wierenga  

pH adjusted? Yes No N/A
pH adjusted by:  

Date/Time sample(s) sent to storage: 9/2/2015 3:34:30 PM

Sample(s) received on ice? Yes No

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

SRC Page 1 of  1



 

2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

 

LABORATORY REPORT 
 
 
 
September 2, 2015 
 
 
 
Joe Dom 
KDHE - Bureau of Environmental Remediation 
Remedial Section/Site Restoration Unit 1000 
SW Jackson Street, Suite 410  
Topeka, KS 66612-1367 
 
RE: Tonganoxie Gas Response  
 
Dear Joe: 
 
Enclosed are the results of the sample submitted to our laboratory on September 1, 2015.  For 
your reference, this analysis has been assigned our service request number P1503625. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality 
assurance program.  The test results meet requirements of the current NELAP and DoD-ELAP 
standards, where applicable, and except as noted in the laboratory case narrative provided.  For a 
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at 
www.alsglobal.com.  Results are intended to be considered in their entirety and apply only to the 
samples analyzed and reported herein. 
 
If you have any questions, please call me at (805) 526-7161. 
 
Respectfully submitted, 
 
ALS | Environmental 
 
 
 
 
Sue Anderson 
Project Manager 
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2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

 

 
Client:  KDHE - Bureau of Environmental Remediation   Service Request No: P1503625 
Project:  Tonganoxie Gas Response      
_______________________________________________________________________________ 
 

CASE NARRATIVE 

 
The sample was received intact under chain of custody on September 1, 2015 and was stored in 
accordance with the analytical method requirements.  Please refer to the sample acceptance check 
form for additional information. The results reported herein are applicable only to the condition of 
the sample at the time of sample receipt. 
 
Sulfur Analysis 
 
The sample was analyzed for twenty sulfur compounds per ASTM D 5504-12 using a gas 
chromatograph equipped with a sulfur chemiluminescence detector (SCD).  All compounds with 
the exception of hydrogen sulfide and carbonyl sulfide are quantitated against the initial 
calibration curve for methyl mercaptan.  This method is included on the laboratory’s NELAP 
scope of accreditation, however it is not part of the DoD-ELAP or AIHA-LAP accreditation. 
______________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their 
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report. 
 
Use of ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in any marketing or reporting 
materials, press releases or in any other manner (“Materials”) whatsoever and shall not attribute to ALS any test result, 
tolerance or specification derived from ALS’s data (“Attribution”) without ALS’s prior written consent, which may be withheld 
by ALS for any reason in its sole discretion.  To request ALS’s consent, Client shall provide copies of the proposed Materials 
or Attribution and describe in writing Client’s proposed use of such Materials or Attribution. If ALS has not provided written 
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request to use ALS’s name or 
trademark in any Materials or Attribution shall be deemed denied.  ALS may, in its discretion, reasonably charge Client for 
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS’s 
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate.  
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact 
the laboratory. 
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2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

 

 
ALS Environmental – Simi Valley 

CERTIFICATIONS, ACCREDITATIONS, AND REGISTRATIONS 

 

Agency Web Site Number 

AIHA http://www.aihaaccreditedlabs.org 101661 

Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0694 

DoD ELAP http://www.pjlabs.com/search-accredited-labs L14-2 

Florida DOH 
(NELAP) 

http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm  E871020 

Maine DHHS 
http://www.maine.gov/dhhs/mecdc/environmental-health/water/dwp-
services/labcert/labcert.htm  

2014025 

Minnesota DOH 
(NELAP) 

http://www.health.state.mn.us/accreditation 876241 

New Jersey DEP 
(NELAP) 

http://www.nj.gov/dep/oqa/  CA009 

New York DOH 
(NELAP) 

http://www.wadsworth.org/labcert/elap/elap.html  11221 

Oregon PHD 
(NELAP) 

http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborat
oryAccreditation/Pages/index.aspx 

4068-001 

Pennsylvania DEP http://www.depweb.state.pa.us/labs  
68-03307 

(Registration) 
Texas CEQ 
(NELAP) 

http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html 
T104704413-

15-6 
Utah DOH  
(NELAP) 

http://www.health.utah.gov/lab/labimp/certification/index.html  
CA01627201

5-5 

Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C946 

Analyses were performed according to our laboratory’s NELAP and DoD-ELAP approved quality assurance 
program.  A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the 
certifications section at www.alsglobal.com, or at the accreditation body’s website.   
 
Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific 
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a 
particular certification.   
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P1503625_Detail Summary_1509021111_RB.xls - DETAIL SUMMARY

Client: KDHE - Bureau of Environmental Remediation Service Request: P1503625
Project ID: Tonganoxie Gas Response

Date Received: 9/1/2015
Time Received: 09:37

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
800 Hickory P1503625-001 Air 8/31/2015 16:00 X

ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT

A
ST

M
 D

 5
50

4-
12

 - 
Su

lfu
r B

ag
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9/2/15 11:56 AMP1503625_KDHE - Bureau of Environmental Remediation_Tonganoxie Gas Response.xls - Page 1 of 1

ALS Environmental
Sample Acceptance Check Form

Client: KDHE - Bureau of Environmental Remediation Work order: P1503625
Project: Tonganoxie Gas Response
Sample(s) received on: 9/1/15 Date opened: 9/1/15 by: KKELPE

Note:  This form is used for all samples received by ALS.  The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of 

compliance or nonconformity.  Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.
Yes No N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by ALS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

  
9 Was a trip blank received?   

10 Were custody seals on outside of cooler/Box?   
Location of seal(s)? Sealing Lid?   

Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace
Description pH * pH pH (Presence/Absence) Comments

1.0 L Tedlar Bag 
1.0 L Tedlar Bag 

Bags have stainless steel valves.

       RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

Do containers have appropriate preservation, according to method/SOP or Client specified information?

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?

Receipt / Preservation

P1503625-001.01
P1503625-001.02

  Explain any discrepancies: (include lab sample ID numbers):
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20SULFUR.XLS    -    Page No.:P1503625_ASTM5504_1509021033_SC.xls - Sample

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: KDHE - Bureau of Environmental Remediation
Client Sample ID: 800 Hickory ALS Project ID: P1503625
Client Project ID: Tonganoxie Gas Response ALS Sample ID: P1503625-001

 
 
Test Code: ASTM D 5504-12 Date Collected: 8/31/15
Instrument ID: Agilent 7890A/GC22/SCD Time Collected: 16:00
Analyst: Mike Conejo Date Received: 9/1/15
Sample Type: 1 L Tedlar Bag Date Analyzed: 9/1/15
Test Notes:  Time Analyzed: 13:31
  Volume(s) Analyzed: 1.0 ml(s)

 

   
  

     CAS # Compound Result MRL  Result MRL  Data
µg/m³ µg/m³  ppbV ppbV  Qualifier

7783-06-4 Hydrogen Sulfide ND 7.0  ND 5.0  
463-58-1 Carbonyl Sulfide 24  12  10  5.0  +
74-93-1 Methyl Mercaptan ND 9.8  ND 5.0  
75-08-1 Ethyl Mercaptan ND 13  ND 5.0  
75-18-3 Dimethyl Sulfide 26  13  10  5.0  
75-15-0 Carbon Disulfide ND 7.8  ND 2.5  
75-33-2 Isopropyl Mercaptan ND 16  ND 5.0  
75-66-1 tert-Butyl Mercaptan ND 18  ND 5.0  
107-03-9 n-Propyl Mercaptan ND 16  ND 5.0  
624-89-5 Ethyl Methyl Sulfide ND 16  ND 5.0  
110-02-1 Thiophene ND 17  ND 5.0  
513-44-0 Isobutyl Mercaptan ND 18  ND 5.0  
352-93-2 Diethyl Sulfide ND 18  ND 5.0  
109-79-5 n-Butyl Mercaptan ND 18  ND 5.0  
624-92-0 Dimethyl Disulfide ND 9.6  ND 2.5  
616-44-4 3-Methylthiophene ND 20  ND 5.0  
110-01-0 Tetrahydrothiophene ND 18  ND 5.0  
638-02-8 2,5-Dimethylthiophene ND 23  ND 5.0  
872-55-9 2-Ethylthiophene ND 23  ND 5.0  
110-81-6 Diethyl Disulfide ND 12  ND 2.5  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
+ = Possible Tedlar bag artifact.
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20SULFUR.XLS    -    Page No.:P1503625_ASTM5504_1509021033_SC.xls - MBlank

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: KDHE - Bureau of Environmental Remediation
Client Sample ID: Method Blank ALS Project ID: P1503625
Client Project ID: Tonganoxie Gas Response ALS Sample ID: P150901-MB

 
 
Test Code: ASTM D 5504-12 Date Collected: NA
Instrument ID: Agilent 7890A/GC22/SCD Time Collected: NA
Analyst: Mike Conejo Date Received: NA
Sample Type: 1 L Tedlar Bag Date Analyzed: 9/01/15
Test Notes:  Time Analyzed: 08:19
  Volume(s) Analyzed: 1.0 ml(s)

 

   
  

     CAS # Compound Result MRL  Result MRL  Data
µg/m³ µg/m³  ppbV ppbV  Qualifier

7783-06-4 Hydrogen Sulfide ND 7.0  ND 5.0  
463-58-1 Carbonyl Sulfide ND 12  ND 5.0  
74-93-1 Methyl Mercaptan ND 9.8  ND 5.0  
75-08-1 Ethyl Mercaptan ND 13  ND 5.0  
75-18-3 Dimethyl Sulfide ND 13  ND 5.0  
75-15-0 Carbon Disulfide ND 7.8  ND 2.5  
75-33-2 Isopropyl Mercaptan ND 16  ND 5.0  
75-66-1 tert-Butyl Mercaptan ND 18  ND 5.0  
107-03-9 n-Propyl Mercaptan ND 16  ND 5.0  
624-89-5 Ethyl Methyl Sulfide ND 16  ND 5.0  
110-02-1 Thiophene ND 17  ND 5.0  
513-44-0 Isobutyl Mercaptan ND 18  ND 5.0  
352-93-2 Diethyl Sulfide ND 18  ND 5.0  
109-79-5 n-Butyl Mercaptan ND 18  ND 5.0  
624-92-0 Dimethyl Disulfide ND 9.6  ND 2.5  
616-44-4 3-Methylthiophene ND 20  ND 5.0  
110-01-0 Tetrahydrothiophene ND 18  ND 5.0  
638-02-8 2,5-Dimethylthiophene ND 23  ND 5.0  
872-55-9 2-Ethylthiophene ND 23  ND 5.0  
110-81-6 Diethyl Disulfide ND 12  ND 2.5  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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20SULFUR.XLS    -    Page No.:P1503625_ASTM5504_1509021033_SC.xls - LCS

ALS ENVIRONMENTAL

LABORATORY CONTROL SAMPLE SUMMARY
Page 1 of 1

Client: KDHE - Bureau of Environmental Remediation
Client Sample ID: Lab Control Sample ALS Project ID: P1503625
Client Project ID: Tonganoxie Gas Response ALS Sample ID: P150901-LCS

 
 
Test Code: ASTM D 5504-12 Date Collected: NA
Instrument ID: Agilent 7890A/GC22/SCD Date Received: NA
Analyst: Mike Conejo Date Analyzed: 9/01/15
Sample Type: 1 L Tedlar Bag 1 L Tedlar Bag Volume(s) Analyzed: NA ml(s)
Test Notes:   
  

   
  ALS

     CAS # Compound Spike Amount Result % Recovery Acceptance Data
ppbV ppbV  Limits Qualifier

7783-06-4 Hydrogen Sulfide 1,990 2,070 104 65-138  
463-58-1 Carbonyl Sulfide 2,030 2,100 103 60-135  
74-93-1 Methyl Mercaptan 2,020 2,130 105 57-140  
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531597Lab #: 30016Job #:

9/14/2015

Container: T Bag

Field/Site Name: Tonganoxie Methane Release

Location: Tonganoxie, Kansas

Formation:

Sampling Point:

Date Received: 9/15/2015 Date Reported: 9/22/2015Date Sampled:

Company: Kansas Gas Service

B1-A-1Sample Name: Co. Lab#:

Co. Job#:

API/Well:

Component Chemical

mol. % ‰ ‰ ‰

Carbon Monoxide ----------------------------------------nd

Helium ----------------------------------------nd

32.34

Ethane ----------------------------------------0.0001

Ethylene ----------------------------------------nd

Propane ----------------------------------------nd

Iso-butane ----------------------------------------nd

N-butane ----------------------------------------nd

Iso-pentane ----------------------------------------nd

N-pentane ----------------------------------------nd

Hexanes + ----------------------------------------nd

Total BTU/cu.ft. dry @ 60deg F & 14.73psia, calculated: 328

Specific gravity, calculated: 1.000

Hydrogen ----------------------------------------nd

Argon ----------------------------------------0.453

Oxygen ---------------------------- 4.31

Nitrogen ----------------------------------------34.13

Carbon Dioxide ----------------------------------------28.77 -15.41

-49.48 -334.8Methane ----------------------------------------

δ13C δD δ15N

Propylene ----------------------------------------nd

IS-78814

9:50

nd = not detected. na = not analyzed. Isotopic composition of hydrogen is relative to VSMOW. Isotopic
composition of carbon is relative to VPDB. Calculations for BTU and specific gravity per ASTM D3588.
Chemical compositions are normalized to 100%. Mol. % is approximately equal to vol. %.



531598Lab #: 30016Job #:

9/14/2015

Container: T Bag

Field/Site Name: Tonganoxie Methane Release

Location: Tonganoxie, Kansas

Formation:

Sampling Point:

Date Received: 9/15/2015 Date Reported: 9/22/2015Date Sampled:

Company: Kansas Gas Service

KGS-MainSample Name: Co. Lab#:

Co. Job#:

API/Well:

Component Chemical

mol. % ‰ ‰ ‰

Carbon Monoxide ----------------------------------------nd

Helium ----------------------------------------0.0541

88.95

Ethane ----------------------------------------4.92

Ethylene ----------------------------------------nd

Propane ----------------------------------------0.484

Iso-butane ----------------------------------------0.0179

N-butane ----------------------------------------0.0338

Iso-pentane ----------------------------------------0.0051

N-pentane ----------------------------------------0.0059

Hexanes + ----------------------------------------0.0066

Total BTU/cu.ft. dry @ 60deg F & 14.73psia, calculated: 1004

Specific gravity, calculated: 0.610

Hydrogen ----------------------------------------nd

Argon ----------------------------------------0.0290

Oxygen ---------------------------- 0.38

Nitrogen ----------------------------------------4.58

Carbon Dioxide ----------------------------------------0.53

-50.60 -191.2Methane ----------------------------------------

δ13C δD δ15N

Propylene ----------------------------------------nd

IS-78814

10:05

nd = not detected. na = not analyzed. Isotopic composition of hydrogen is relative to VSMOW. Isotopic
composition of carbon is relative to VPDB. Calculations for BTU and specific gravity per ASTM D3588.
Chemical compositions are normalized to 100%. Mol. % is approximately equal to vol. %.
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Tonganoxie Methane Response: August - September 2015
Boring-Depth Gas 8/28/AM 8/28 PM 8/29 AM 8/29 PM 8/31 AM 9/1/15 AM 9/2/15 PM 9/3/2015 9/9/2015 9/11/2015 9/14/2015 9/18/2015 9/21/2015 Latitude Longitude

Methane: LEL = 5% gas by volume (red),  UEL = 15% gas by volume (yellow)  - 8/28 screened with CGI (%LEL converted to %gas), all remaining are direct read % gas w/Lantec 2000
B-1 Rained 24 hr Rainy overcast 39.12451 -95.05968

B1-3 % CH4 0 3.2 2.7 1.3 0.9 0.4 7.9 0.3 0 0 1.9 0.8 1.4
% CO2 4.5 11.3 13.3 21.7 22 23.7 22.9 18.8 14.9 25 6.7 25.2
% O2 17.7 17.8 13.4 10.6 4.7 2.4 3.3 1.5 7.8 10.1 1.5 12.7 1.5

B1-9 % CH4 0.25 0.03 0.9 0.9 0.5 0.1 0 0 0 0 0 0.1 0
% CO2 6.8 7.9 7.2 13.4 16.4 5.8 13.9 17.4 7.6 4.9 5.2 13.2
% O2 12.7 17.5 13.8 13.8 7.1 3 13.8 6.9 3.7 12.2 15.6 15 10.5

SS Implant B1-A % CH4 36 37.9 40.9 41.5
% CO2 Installed 9/9/15 34.4 35.6 36.8 36.3
% O2 0.1 0.2 0.4 0.4

B-2 0 39.12457 -95.05972
B2-3 % CH4 0.3 0.5 0.4 0.3 9.7 0 0.1 0 0 0 0 0 0

% CO2 3.7 6.6 5.3 13.8 7.3 11 10.3 0.2 3.9 5.1 5.1 13
% O2 13.3 18.2 15.8 16.2 0 14.2 12.7 13 10.7 16.6 15.3 16.6 13

B2-7 % CH4 0 0.6 0.2 0 5.2 0 0 0 0 0 0 0 0.1
% CO2 15.1 8.6 4.7 13.8 0 0.1 0.1 3.4 0 6.1 5 5.9
% O2 17.7 13.2 16.1 14 0 18.4 19.4 19.2 14.9 19.8 12 14.2 13.9

B2-12 % CH4 0 5.1 3.9 5.6 0 0 0.2 0 0 0 0 0
% CO2 15.9 14.5 Water 13.8 3 1.2 5.3 1.9 0.5 5.3 5 2.8
% O2 20.4 8.1 8.8 16.6 18.6 16 17.5 19.5 14.7 14 18

B-3 39.12441 -95.05977
B3-3 % CH4 0 0.3 14.9 13.7 26.4 21.1 27.1 22 17.1 1 0.2 20.8 0.6

% CO2 0.3 19.3 16.8 29.1 21 32.8 27.4 26.8 3.8 6.3 26.2 15.4
% O2 19.4 20.3 10.5 10.9 5.7 6 4.3 8.1 3.9 17 14 3.3 8

B3-7 % CH4 0.2 0.3 0 0 0 0 0 0 0 0 0
% CO2 2.7 Water Water 0 0 0.2 5.1 0.1 4.2 5.7 5.2 2
% O2 14.3 18.9 18.5 18.7 19.2 13.9 18.7 16.1 13.5 14.1 18

B3-12 % CH4 0 0 0 0 0 0 0 0 0.05 0
% CO2 Water Water Water 0.4 1.5 1 8.4 6.6 1.9 5.9 4.2 2.9
% O2 12.6 18.3 17.5 18.5 12.6 13.4 18.4 14.9 16.1 18.5

SS Implant B3-A % CH4 0 0 0 0
% CO2 Installed 9/9/15 10.6 7 4.8 6.6
% O2 7.7 15.3 14 12.7

B-4 39.12444 -95.05976
B4-3 % CH4 0.3 0 0 0 0 0 0 0 0 0 0 0 0

% CO2 1.5 7.5 5.2 3.2 6.8 8.2 8.6 1 0.1 6.1 5.7 11.8
% O2 14.6 19.8 14.7 16.3 17.4 14.3 13.8 13.8 16.3 19.9 12.1 13.1 7.8

B4-7 % CH4 0.2 3 0 0 0 0 0 0 0 0 0 0 0
% CO2 0.8 6.8 5 9 4.1 8.1 10.2 4 0.3 5.3 5.3 4.9
% O2 14.3 20 15.9 14.3 12.4 14.1 14.3 12.7 14.1 19.8 13.5 13.8 13.6

B4-12 % CH4 0 10 6.1 9 0 0 2.4 0 6.8 0 0 0 0
% CO2 14.2 9 12 4.4 4.4 3.1 4.3 9.7 0.6 4.9 6.5 5.5
% O2 12.6 16.7 9.7 7.3 14.8 14 15.7 14.3 5.8 19.5 13.8 11.8 16.8

B-5 39.12469 -95.05975
B5-2 % CH4 0 0.1 0 0 0 0 0 0 0 0 0 0 0

% CO2 0.4 0.5 0.5 0.6 0.4 0.5 0.4 0.3 4.9 0.5 0.4 0.6
% O2 20.4 20 19.1 18.7 18.2 18.3 18.9 19 18.5 15.5 19 19 19.3

B5-5 % CH4 0 0 0 0 0 0 0 0 0 0 0 0 0
% CO2 1.3 1.9 1.8 2.5 1.9 2.7 3.1 0.7 4.3 3.7 4.4 4.3
% O2 19.2 19.5 17.9 17.6 16.3 6.5 17.2 16.9 18.3 19.7 15.3 13.2 13.4



B-6
B6-3 % CH4 0.3 0 0.1 0 0

% CO2 Installed 9/9/15 0.2 0.5 0.9 1.4 2.3
% O2 14.8 17.3 6.7 2.8 3.9

B6-10 % CH4 0 0.3 0.6 0.1 0
% CO2 Installed 9/9/15 0.3 1.3 2 1.1 2.6
% O2 18.2 15.6 13 16.6 15.5

B-7
B7-3 % CH4 0 0 0 0 0

% CO2 Installed 9/9/15 3.4 3.2 2.8 4 4.4
% O2 16.1 14.9 16.9 16.4 15.4

B7-8 % CH4 0.2 0 0.1 0 0
% CO2 Installed 9/9/15 1.9 2.5 2.7 4 4.4.
% O2 16.9 15.7 14.1 11.4 10.3

B-8
B8-3 % CH4 0 0 0 0 0

% CO2 Installed 9/9/15 5.9 9.8 8.8 9.6 5.7
% O2 14 4.1 8.5 10.3 13.5

B8-7 % CH4 0 0 0 0 0
% CO2 Installed 9/9/15 11.8 10.6 13 14.1 14.4
% O2 8.5 6.3 3.3 4.3 5.6

B8-16 % CH4 0 0 0 0 0
% CO2 Installed 9/9/15 9.1 8.9 8.7 9.3 9.9
% O2 0.5 0.2 0.3 0.2 0.3

B-9
B9-3 % CH4 0 0 0 0 0

% CO2 Installed 9/9/15 0.7 1.1 1.5 2.2 2.2
% O2 18.4 17.8 15.8 15.5 16.8

B9-7 % CH4 0 0 0 0 0
% CO2 Installed 9/9/15 2 3 5.1 3.7 3.6
% O2 18 19 14 15.6 13.4

B9-13 % CH4 0 0 0 0 0
% CO2 Installed 9/9/15 1.8 3.1 3.5 4.5 4.6
% O2 18 14.8 13.6 11.2 11.6

B-10
B10-3 % CH4 0 0 0 0 0

% CO2 Installed 9/9/15 0.7 5 5.5 0.7 4.8
% O2 18.2 14 11.9 18 15

B10-10 % CH4 0 0 0 0 0
% CO2 Installed 9/9/15 3.4 4.5 5.1 5.1 5
% O2 16.8 15 13.2 16.4 16.8

B10-19 % CH4 0 0 0 0 0
% CO2 Installed 9/9/15 8.3 4.7 5.7 5.4 3.2
% O2 2.1 14.4 12.8 12.2 16

B-11
B11-3 % CH4 0 0 0 0 0

% CO2 Installed 9/9/15 0.1 3.5 4.9 1.3 5.7
% O2 16.7 15.8 13.7 16.8 13.2

B11-13 % CH4 0 0 0 0 0
% CO2 Installed 9/9/15 0.3 4.6 4.6 3.4 4.4
% O2 18.7 15.1 14.4 15.5 17.6



B-12
B12-3 % CH4 4.3 0 0.1 0 0

% CO2 Installed 9/9/15 0.9 4.9 0.7 2.2 3.1
% O2 14.9 13.8 15.3 13.7 15.3

B12-9 % CH4 0.9 0 0 0 0
% CO2 Installed 9/9/15 0.3 4.8 4.7 5.8 3
% O2 17.5 14.6 14.1 13 16.2

B-13
B13-3 % CH4 1.4 0 0 0 0

% CO2 Installed 9/9/15 0.6 4.4 3.8 1.2 1.3
% O2 13.5 15.1 15.2 17.2 19

B13-6 % CH4 0.2 0 0 0 0
% CO2 Installed 9/9/15 0.1 5 0.3 1.4 3.1
% O2 18.7 13.5 14.6 17.8 16.1

KGS Borings
KGS-1 % CH4 11.2 8.9 8.2 9.9 11.4 14.9 14.7 0.3 27.4 45.5 5.1 39.12445 -95.05976

% CO2 12 13.3 16.8 17.9 22.7 22.2 16.9 3.7 19.9 27.2 4.1
% O2 5.2 5.6 4.5 1.5 2 3.4 8.3 14.9 5.1 2.9 16.6

KGS 2 % CH4 0.1 0.2 2 20.2 0.1 0.4 0.4 0 0.1 0.1 0
% CO2 3.5 1.1 12.1 22 9 13.6 0.6 0 3.9 10.4 3.8
% O2 15 18.9 7.2 0.2 10.8 6.8 17.7 19.8 13.5 8.5 13.5

KGS 3 % CH4 6.8 14.9 16.7 16.2 6.6 10.1 3 1 27.4 2.4 0.5
% CO2 17.5 25.2 25.4 25.6 19.6 18.2 14.6 12.9 28 17.4 12.3
% O2 7.1 0.9 2.3 0.3 6.7 4.6 6.9 10.9 3.1 5.8 9.9

KGS 4 % CH4 11.4 12.6 15.2 16.6 9.34 14.7 1.1 21.5 18.3 15.5 22.6
% CO2 23.5 22.8 24.1 23.4 17.5 24.6 2.5 27 27.3 25.2 26
% O2 7.1 1.7 2.4 0.2 7.3 3.3 16.7 3.2 3 1.2 1.8

KGS 5 % CH4 5.4 1 0.5 9.9 8.5 7.2 0 17.9 15.1 11.1 25.6
% CO2 16.2 8.8 8 23.8 20.2 19.8 0.1 25.5 27.6 23.5 25.4
% O2 3 9.6 12.8 0.6 4.7 5.9 18.9 4.5 1 0.9 1.7

KGS 6 % CH4 0 0 0 1 0 0 0 0 0 1.4 0
% CO2 3.2 4.2 6.9 13.2 5.5 3.7 0.1 1.7 0.2 15.4 1.2
% O2 15.8 15.4 13.8 7 14.2 15.6 18.9 18 19.3 1.5 17.9

KGS 7 % CH4 0 0 0 0 0 0 0 0 0 0 0
% CO2 1.8 2.2 0.2 0.4 0 1.7 0 0.1 0 0.4 0.1
% O2 16.6 17.6 18.4 18.2 19.4 16.9 19 19.7 19.4 18.9 19.7

C-1 39.12419 -95.06074
C1-3 % CH4 0 0 0 0 0 0 0 0 0 0 0 0 0

% CO2 4.5 4.6 3.6 3.9 0.6 1.8 2.6 1 5 3.6 2.3 3.5
% O2 16.8 16.6 17 17.5 16.8 18.6 18.3 17.7 18.3 14.4 16.9 17.5 16.8

C1-12 % CH4 0 4.3 2.1 1.8 0 0.7 0.1 0.3 0 0 0 0 0
% CO2 24.6 15.1 13.5 5.2 11.6 3.2 9.3 6.2 4.5 7.7 9.1 9.6
% O2 20.9 11.1 14.1 14.7 13.6 14 17.9 15 15.8 14.4 14.2 13.5 13.5

C1-26 % CH4 0 0 0 1.6 1 0.7 1 0 0 0 0 0
% CO2 Water 4.5 3.8 4.7 3 2.4 3.3 0.7 4 1.9 1.2 2.3
% O2 12.8 15.4 15.5 15.1 16.6 17.7 16.9 18.6 14.9 17.1 18.3 17.2

C-2
C2-3 % CH4 0 0 0 0 0 0 0 0 0 0 0 0 39.12378 -95.06075

% CO2 2.8 3.1 0.1 2.4 2 2.4 2.3 1.9 2.5 2.1 3.1 4.3
% O2 17.7 17.2 19.3 16.8 17.6 17.7 17.5 17.2 16.8 17.5 16.7 15.8

C2-12 % CH4 0 0 0 0 0 0 0 0 0 0 0 0
% CO2 0.5 0.2 2.8 8.4 1.4 0 1.8 0.1 4.3 4.9 3.8 2
% O2 19.2 19.1 17.6 14.3 16.8 19.3 14.1 18.6 15 14.3 16.2 17.3



C2-KGS-3 % CH4 0.5 0 0 0 0 0 0 0 0 0.1 0.6 1.2 39.12418 -95.06075
% CO2 11.7 10.4 9.4 8.4 7.2 7.8 7.7 8.9 10.2 1.4 24.1 25.3
% O2 13.5 14.4 14.7 14.3 15.3 15.1 15.5 13.8 9 18.3 0.7 0.7

D-1 39.12558 -95.06062
D1-3 % CH4 0 0 0 0 0 0 0 0 0 0 0 0

% CO2 6 6.2 5.7 6.3 6.3 7 7.3 3.3 5.9 6.1 8.4 8.1
% O2 14.7 14.2 14.5 13.4 13.6 13.4 13 16.1 13.2 16.3 13.4 14.5

D1-8 % CH4 0 0 0.2 0.1 2.1 0 0.05 0 0
% CO2 Water Water Water 0 0.2 15.5 18.4 23.7 5.8 5.4 1.2 5.5
% O2 18.4 19.2 9.3 7 3.3 12.9 14.7 18.8 14.2

D-2 39.12548 -95.06061
D2-3 % CH4 0.2 0 0 0 0 0 0 0 0 0 0 0

% CO2 6.2 6.8 5.3 4 2.4 2.6 4.6 2.2 3.9 4.5 6.7 5.9
% O2 16.2 15.9 16.6 16.3 17.4 17.4 13.5 17.3 15.5 16.3 15.2 16.4

D2-10 % CH4 3.3 2.2 0 0 0 0 0 0 0 0 0 0
% CO2 8.8 6.4 5.5 0.5 0.1 0.4 0.6 0 2.3 5.7 4.3 4.3
% O2 14.3 15.7 13.2 18 18.7 19.3 18.1 18.9 16.9 12.9 13.9 15.6

D2-KGS-2 % CH4 0 0 0 0 0 0 0 0 0 0 0 39.12561 -95.06064
% CO2 9.1 9.1 8.7 9.9 10.1 10.9 11.5 16 10.8 0.4 2.1
% O2 13.6 13.9 13.9 12.2 12 11.4 10.7 6.3 6 19.4 18.1

E-1 39.12229 -95.05927
E1-3 % CH4 0 0 0 0 0 0 0 0 0 0 0

% CO2 2.2 3 2.2 2.7 2.3 2.4 2.6 0.8 4.9 0.2 2
% O2 17.7 17.4 17.9 16.1 17.1 17.5 17.3 17.9 13.2 19.1 16.9

E1-6 % CH4 0 0 0 0 0 0 0 0 0 0 0
% CO2 1.1 2.7 2.7 1.4 1.1 4.6 1.9 0.8 0.9 4.3 0.2
% O2 18.1 16.8 17.1 17.1 18.1 14.9 17.9 18.2 18.4 14.7 19

F-1 39.12124 -95.06133
F1-3 % CH4 0 0 0 0 0 0 0 0 0 0 0

% CO2 3.6 4.7 3.8 3.1 2.1 3.7 2.2 0.7 3.5 5.3 6.2
% O2 17.6 16.2 17.2 16.3 17.6 17 17.7 18.2 15 13.8 14.6

F1-17 % CH4 0 0 0 0 0 0 0 0 0
% CO2 3.6 Water Water 0.2 0.1 0.6 0.6 3.9 0.3 4.9 1.8
% O2 17.6 17.7 18.7 14 18.9 13.5 19.5 14 17

F1-33 % CH4 0 0 0 0 0 0 0 0
% CO2 Water Water Water 0 0 0.2 0 10.1 4.4 1.2 4.6
% O2 17.8 18.7 19.2 19 18.5 13.4 17.5 13.5



G-1 39.12441 -95.06226
G1-3 % CH4 0 0 0 0 0 0 0 0 0

% CO2 Installed 8/29/15 7.3 10.1 6 10.8 10.6 5.3 1 5.9 9
% O2 13.3 10.3 13.5 11.1 11 15.5 18.1 11.7 9.3

G1-10 % CH4 0 0 0 0 0 0 0 0 0
% CO2 Installed 8/29/15 0.6 4.5 1.1 1.2 0.9 0.3 0.5 5.1 0.4
% O2 14.7 13.7 17.1 17.9 17.8 18.7 19.4 13.7 18.8

H-1 39.12647 -95.05637
H1-3 % CH4 0 0 0 0 0 0 0 0 0

% CO2 Installed 8/29/15 0.5 1.2 0.8 0.7 0.4 0.9 2.7 4.4 4.1
% O2 18.7 16.7 18 18.9 18.8 18.2 13.8 14.3 15.7

H1-10 % CH4 0 0 0 0 0 0 0 0 0
% CO2 0.4 4.7 1.2 1.6 1.5 1.9 4.8 3.7 1.2
% O2 18.3 13.1 17.5 17.3 17.1 16.3 14.8 13.3 18.1

I-1 39.12526 -95.05846
I1-3 % CH4 0 0 0 0 0 0 0 0 0

% CO2 Installed 8/29/15 1.1 0.4 0.1 0.3 0.1 0.4 0.5 1.6 2.6
% O2 18.5 17.4 18.8 19.3 18.9 18.9 19.7 15.2 13.5

I1-8 % CH4 0 0 0 0 0 0 0 0 0
% CO2 Installed 8/29/15 0.7 0.9 1.3 0.9 3.8 0.3 4 1.7 1.7
% O2 13.6 12.8 14.3 13.9 14.7 17 15 8.2 9.6

J-1 39.12875 -95.05994
J1-5 % CH4 0 0 0 0 0 0 0 0 0

% CO2 Installed 8/29/15 2.1 3.2 1.5 2.9 4 3.8 5 2.2 4.5
% O2 16.2 15.6 17.7 17.3 14.4 17 14 16.6 12.8

Boring Gas 8/28/AM 8/28 PM 8/29 AM 8/29 PM 8/31 AM 9/1/15 AM 9/2/15 PM 9/3/2015 9/9/2015 9/11/2015 9/14/2015 9/18/2015 Latitude Longitude



28-Aug 29-Aug 31-Aug 1-Sep 2-Sep 3-Sep 9-Sep 11-Sep 14-Sep 18-Sep 21-Sep
B1-3 3.2 2.7 0.9 0.4 7.9 0.3 0 0 1.9 0.8 1.4
B1-9 0.03 0.9 0.5 0.1 0 0 0 0 0 0.1 0
B2-3 0.5 0.4 0 0 0.1 0 0 0 0 0 0
B3-3 0.3 14.9 26.4 21.1 27.1 22 17.1 1 0.2 20.8 0.6
B4-12 10 6.1 0 0 2.4 0 6.8 0 0 0 0
C1-12 4.3 2.1 0 0.7 0.1 0.3 0 0 0 0 0
C1-26 0 1.6 1 0.7 1 0 0 0 0 0
D1-8 0 0 0.2 0.1 2.1 0 0.05 0 0
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