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Background and Disclaimer:  The purpose of an environmental site assessment is to identify 
actual or potential “recognized environmental conditions” that may result in liability or land use 
restrictions.  The ASTM Phase I Environmental Site Assessment E 1527 – 05 is the minimum 
standard for environmental due diligence in the commercial real estate industry and meets the 
standard for All Appropriate Inquiry under the Small Business Liability Relief and Brownfields 
Redevelopment Act of 2002.  A diligent effort in accordance with generally accepted good 
commercial and customary standards and practices was undertaken to identify the “recognized 
environmental conditions” that might affect the redevelopment project.  However, the 
identification of old hazardous waste sites is an evolving process; therefore, DEQ cannot state with 
absolute certainty that no other potential hazardous waste sites are located in the area.  In no event 
shall the DEQ or its employees be liable for any damages, injury, loss, cost or expense 
whatsoever arising in connection with the use or reliance on the information contained in this 
report, except as otherwise provided by law. 
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1.0 Executive Summary 

This Phase I Targeted Brownfield Assessment (TBA) of the Tonkawa Armory, located at 345 
Thunderbird Road, Tonkawa, Oklahoma, was performed in accordance with the ASTM E 1527-
05, for the purposes of identifying potential environmental concerns at the subject property.  A 
preliminary inspection of the Armory was conducted by Ms. Subi John and Ms. Heather Mallory 
and Mr. Dustin Davidson of the Oklahoma Department of Environmental Quality (DEQ) on 
October 31, 2008.  Ms. Subi John and Ms. Heather Mallory visited the Armory again on January 
21, 2009, for the purposes of photo documentation. 

The site is located in Section 33, Township 26 North, Range 1 West, in Tonkawa, Kay County, 
Oklahoma.  The site address is 345 Thunderbird Road, Tonkawa, Oklahoma [latitude 
36.694335304, longitude 97.316002883] (Ref. 4, 23) [See Appendix A]. 
 
A cursory summary of the main environmental site assessment findings is provided below.  
However, details are not included or fully developed in this section, and the report must be read 
in its entirety for a comprehensive understanding of the items contained herein. 
 

• The Tonkawa Armory was built in 1984.  It was managed and maintained by the 
Oklahoma Military Department (OMD) to support the military mission of the Oklahoma 
Army National Guard (OKARNG).   
 

• Results of Oklahoma Military Department (OMD) sampling in 2004 indicated lead dust 
concentrations of 351,000 µg/ft2 in the bullet trap, and 68,840 µg/ft2 on the indoor firing 
range (IFR) floor (Appendix E).   
 
Marshall Environmental Management, Inc., under a contract with the DEQ, collected 
lead dust samples from various locations inside the Armory on November 4, 2008.  Lead 
dust levels were found to exceed the 40 µg/ ft2 standard (HUD Child Occupied Facility 
Standard) selected by the DEQ as the lead dust remediation goal for room floors in 
several areas.  The highest concentrations of lead dust was found in the maintenance 
office (2,694 µg/ft2), IFR (target end- 226,015 µg/ft2, middle- 14,151 µg/ft2, near 
entrance- 3,549 µg/ft2), and the two storage rooms behind the IFR target end (716 µg/ft2 

and 4,611 µg/ft2). 
 
All floors in the Armory, except the maintenance office, indoor firing range (IFR), and 
the two storage rooms behind the IFR target end, were HEPA vacuumed and wet washed 
by the City of Tonkawa.  It was recommended by DEQ at the time that the maintenance 
office, IFR, and the two storage rooms behind the IFR target end remain closed until the 
lead hazard had been remediated by the DEQ.  This would minimize chances of lead dust 
being tracked into clean areas.  All floors with lead dust levels that exceeded 100 µg/ft2 

were re-sampled by DEQ personnel on December 4, 2008.  Lead dust levels were found 
to have reduced in all the rooms compared to earlier sampling levels (sampled on 
November 4, 2008), but only in the classroom#5 did the levels decrease below 40 µg/ft2 
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[See Appendix F –Armory Floor Plan for the spaces sampled for lead dust].  The IFR 
bullet trap was not observed to contain sand at the time of site reconnaissance. Spent 
bullets and bullet fragments were observed in the bullet trap.   
 
Other rooms in the Armory indicated to have lead dust contamination greater than 40 
µg/ft2 were classroom#5 (210 µg/ft2), classroom#7 (105 µg/ft2), furnace room (173 
µg/ft2), hallway#15 (343 µg/ft2), hallway#16 (139 µg/ft2), storage room#20 (123 µg/ft2), 
vault (108 µg/ft2), east side of drill hall (96 µg/ft2), and west side of the drill hall (131 
µg/ft2) (Marshall Environmental Management, Inc., November 4, 2008) [See Appendix F 
–Armory Floor Plan for the spaces sampled for lead dust]. 
 
The IFR and the rooms indicated as having lead dust contamination exceeding the 40 µg/ 
ft2 standard constitute a recognized environmental condition (REC) for the purposes of 
this report. 
  

• A surface soil sample was collected by DEQ personnel on October 31, 2008 from outside 
the IFR intake vent on the south side of the Armory (See Appendix F).  The lead 
concentration in the soil sample (11 ppm) was found to be below DEQ’s action level for 
lead in soil of 500 ppm.  According to the USGS National Geochemical Survey, the 
average background concentration of lead in Kay County is 25.179 ppm (Ref. 25). 

 
• A lead-based paint (LBP) inspection was conducted by Marshall Environmental 

Management, Inc., on October 31, 2008, to determine the lead levels on painted structural 
building components of the Armory.  The X-Ray Fluorescence Analyzer tests did not 
indicate the presence of building components that contained lead in amounts greater than 
or equal to 1.0 mg/cm2 (EPA’s and the Department of Housing and Urban Development’s 
screening level for LBP) [See Appendix F]. 

 
• Marshall Environmental Management, Inc. conducted an asbestos inspection on October 

31, 2008.  The inspection did not identify the presence of asbestos containing material 
within the Armory building [See Appendix F]. 
 

• DEQ personnel conducted a radiation survey and wipe sampling of the area around the 
vault in the Armory on December 10, 2008.  The highest measured exposure rate 
recorded was 25 micro-Roentgen per hour using a Ludlum Model 19 survey meter.  This 
exposure rate is only about twice background levels and is very common due to the high 
amount of naturally occurring radiation in structures making extensive use of concrete. 
Radiochemical analyses of the wipe samples for Ni-63 and Tritium indicated levels much 
below detection limits [See Appendix F – Analytical results of DEQ sampling events]. 
 

• Review of the Oklahoma Corporation Commission’s (OCC’s) records did not indicate the 
presence of underground storage tanks (USTs) at the site. Three USTs were identified 
within a one-half mile radius [See Appendix A- DEQ GIS maps].  As per OCC records, 
none of these USTs have been reported as being leaking underground storage tanks.  
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• No sites on the National Priority List (NPL), delisted NPL list, active or archived 
Comprehensive Environmental Response, Compensation, and Liability Information 
System (CERCLIS) database, Resource Conservation and Recovery Act (RCRA) 
database, Emergency Response Notification System (ERNS) list, State Voluntary 
Cleanup Program and State Brownfield Programs lists were identified on the subject 
property.  The site is on the DEQ Site Cleanup Assistance Program’s list for investigation 
and cleanup of environmental hazards. 
 

2.0 Introduction 
The State of Oklahoma Department of Environmental Quality (DEQ) under a Brownfield 
Assistance Agreement (#RP96681001-0) (Ref. 1) with the U.S. Environmental Protection 
Agency (EPA) conducted a Phase I Targeted Brownfield Assessment of the Tonkawa Armory 
located at 345 Thunderbird Road, Tonkawa, Oklahoma. 
 

2.1 Purpose 
The purpose of this assessment is to examine the environmental conditions within the 
target area.  This information will be provided to the City of Tonkawa to assist in its 
redevelopment planning as well as meet the All Appropriate Inquiry requirement of the 
landowner liability protections under the Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA, better known as Superfund- Ref. 2), as 
provided in the Small Business Relief and Brownfields Revitalization Act of 2002 
(Public Law 107-118, Subtitle B – Ref. 3).  The purpose of a Phase I TBA is to identify, 
to the extent feasible, recognized environmental conditions in connection with the target 
property through a systematic review of readily available information sources and a site 
reconnaissance. 
 
The DEQ is providing technical assistance to the project by evaluating the environmental 
condition of the property prior to the City acquiring the property.  Funding for this 
assessment has been provided by the EPA. 
 

 2.2 Detailed Scope-of-Services 
The DEQ examined the current use of the property and then identified the historical uses 
of the property to determine if recognized environmental conditions exist.  The DEQ 
examined historical documents, governmental databases, deed records, aerial 
photographs, governmental environmental files, Sanborn Fire Insurance Maps, conducted 
an interview with former unit personnel, reviewed OMD site records, and visited the site.  
A good faith effort was made to identify possible environmental conditions that might 
affect the development of the property.  DEQ personnel collected a surface soil sample 
from the area outside the indoor firing range (IFR) intake fan on the south side of the 
Armory.  DEQ personnel also conducted a radiation survey and wipe sampling of the 
area around the vault in the Armory on December 10, 2008.  Marshall Environmental 
Inc., was contracted to perform asbestos inspection, lead-based paint surveys and lead 
wipe sampling at the Armory, and the appropriate samples were collected for purposes of 
the survey. 
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 2.3  Significant Assumptions 
Significant assumptions and past studies of the Oklahoma Army National Guard 
(OKARNG) Armories suggest there is a possibility for lead and asbestos contamination 
at the Tonkawa Armory.  Most of these Armories have IFRs.  These ranges usually 
contain lead contamination caused by past handgun and/or rifle shooting activity.  As the 
Tonkawa Armory was constructed approximately in 1984, the potential for asbestos 
containing material (ACM) in the Armory is low. The United States began banning the 
use of asbestos in most building products in the 1970s due to studies confirming the 
harmful health effects caused by exposure to airborne asbestos. 

 
 2.4 Limitations and Exceptions 

The purpose of an environmental site assessment is to identify actual or potential 
“recognized environmental conditions” that may result in liability, land use restrictions, 
or cause delays in redevelopment.  The ASTM Phase I Environmental Site Assessment E 
1527 – 05 (Ref. 22) is the minimum standard for environmental due diligence in the 
commercial real estate industry and meets the standard for All Appropriate Inquiry under 
the Small Business Liability Relief and Brownfields Revitalization Act of 2002.  A 
diligent effort in accordance with generally accepted good commercial and customary 
standards and practices was undertaken to identify the “recognized environmental 
conditions” that might affect the redevelopment project.  However, the identification of 
old hazardous waste sites is an evolving process; therefore, DEQ cannot state with absolute 
certainty that no other potential hazardous waste sites are located in the area.  This 
assessment was conducted under constraints of time, cost, and scope and reflects a limited 
investigation and evaluation.  It reflects the normal degree of care and skill that is ordinarily 
exercised by environmental professionals conducting business in this or similar localities.  
In no event shall the DEQ or its employees be liable for any damages, injury, loss, cost or 
expense whatsoever arising in connection with the use or reliance on the information 
contained in this report, except as otherwise provided by law. 
 
The information in this report is based on a review of governmental records, information 
provided by the City of Tonkawa, the OMD and observations made by the environmental 
professionals involved in the site reconnaissance and sampling event.  The results of this 
assessment, as documented in this report, are valid as of the date of this report.  This 
assessment does not include sampling of rock, groundwater, surface water, or air. 

 
2.5 Special Terms and Conditions 
This assessment report has been prepared for the City of Tonkawa by the DEQ with EPA 
funds.  Information about this report will be provided to the EPA for its files.  This report 
and the working file are public record and subject to the Oklahoma Open Records Act. 
 

3.0 Site Description 
 

3.1 Location and Legal Description 
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The site consists of all of Lots 14, 15, 16, 17,18, and 19, all in Block 5, Carrousel North 
Second Addition to the City of Tonkawa, Kay County, Oklahoma, according to the 
recorded plat thereof, and the following described tract of unplatted land.  Commencing 
at the NW corner of Section 33, Township 26N, Range 1W I.M., Kay County, Oklahoma; 
thence S89° 35' 11" E and along the North line of said Section 33 for a distance of 664.26 
feet to the NW corner of the E1/2 NW1/4 NW1/4 of said Section 33, thence S0° 09' 26"E 
along the West line of said E1/2 NW1/4 NW1/4 for  a distance of 547.95 feet to the SW 
corner of Lot 19, Block 5, of the platted Carrousel North Second Addition to the City of 
Tonkawa, State of Oklahoma and the point of beginning; thence S89° 53' 05"E for a 
distance of 43.05 feet, thence N78° 48' 19"E for a distance of 178.47 feet, thence S89° 
53' 05"E for a distance of 76.25 feet, thence S0° 06' 55"W for a distance of 16.00 feet, 
thence S89° 53' 05"E for a distance of 42.61 feet, thence S0° 09' 26"E for a distance of 
792.88 feet, thence N89° 35' 05"W along the South line of said E1/2 NW1/4 NW1/4 for a 
distance of 337.02 feet to the SW corner of said E1/2 NW1/4 NW1/4, thence N0° 09' 
26"W along the West line of said E1/2 NW1/4 NW1/4 a distance of 772.12 feet to the 
point of beginning.  Said tracts containing 7.50 acres more or less (Appendix F- Site 
Assessment Documents). 
 
The site is located at 345 Thunderbird Road (latitude 36.694335304, longitude 
97.316002883 (Ref. 4) [See Appendix A- DEQ GIS maps]. 
 
3.2 Site and Vicinity General Characteristics 
Environmental Setting:  Kay County is in the north-central part of Oklahoma.  It is 
bounded on the south by Noble County, on the east by Osage County, on the west by 
Grant County, and on the north by the state of Kansas.  It has an area of 945 square miles.  
Newkirk, the county seat, is in the north-central part of the County.  Agriculture and 
related services are important enterprises in Kay County.  Oil and gas are also important 
sources of income.  Kay County is in the Central Rolling Red Prairies and Bluestem Hills 
major land resource areas.  The County is drained by the Arkansas River, the Salt Fork of 
the Arkansas River, and the Chikaskia River and their tributaries.  The topography ranges 
from nearly level flood plains along the rivers to steep uplands.  The general slope is 
towards the south and southeast.  Elevation ranges from about 920 feet, where the 
Arkansas River leaves the southeastern part of the County, to about 1,290 feet in the 
northeastern part of the County. 
 
In winter, the average temperature is 37 degrees Fahrenheit, and the average daily 
minimum temperature is 26 degrees.  In summer, the average daily temperature is 79.5 
degrees Fahrenheit and the average daily maximum temperature is 90.7 degrees.  The 
average annual total precipitation in Kay County is between 35.5 and 38.8 inches.  Of 
this, 27.7 inches or 74 percent usually falls from April through October.  The average 
seasonal snowfall is between 8.7 and 9.1 inches.  The average relative humidity in mid-
afternoon is about 54 percent.  Humidity is higher at night and the average at dawn is 
about 80 percent.  The prevailing wind is from the south.  Average wind speed is highest, 
13.3 miles per hour in April (Ref. 5). 
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The City of Tonkawa is located in southwestern Kay County and along the Salt Fork of 
the Arkansas River. Tonkawa was founded following the historic land race of September 
16, 1893. The name "Tonkawa" meaning "They All Stay Together" comes from the 
Tonkawa Tribe that moved to the area in 1885. The City covers an area of three square 
miles (Ref. 24). 

Groundwater:  The occurrence of groundwater in the Enid quadrangle is controlled 
primarily by climate; the movement of groundwater is controlled primarily by geology.  
Precipitation is the source of nearly all groundwater in the Enid quadrangle.  
Groundwater movement is generally from the uplands towards the streams.  Seepage to 
streams and evapotranspiration account for most of the groundwater discharge.  During 
dry periods, seepage from the aquifers is the source of base flow in the streams.  Small 
streams in the quadrangle frequently go dry because the fine-grained sandstone and shale 
underlying the area have a limited capacity to absorb and transmit groundwater.  Along 
the major streams, the alluvium is thick enough to absorb and transmit large amounts of 
water maintaining base flow in the major streams.  During wet periods, however, when 
the stream level is higher than the water table in the adjacent alluvium, seepage from the 
stream through the stream bank is a source of recharge to the alluvium.  The principal 
aquifers in the area consist of minor aquifers that include shale, minor sandstone, and 
terrace deposits, and less productive areas of other aquifers. 
 
The Sumner Group underlies the site. The Sumer Group is Permian in age.  The 
Wellington Formation underlies the Sumner.  The Wellington Formation is mostly red-
brown shale to the north, grading into fine-grained sandstone and mudstone conglomerate 
to the south, with a thickness of about 850 feet.  The regional dip, which averages about 
40 feet/mile, is toward the northwest at the eastern edge of the area and towards the 
southwest at the western edge.  Groundwater is the principal source of municipal water 
supply in the area.  The site is not in an area of recharge for any aquifers. 
 
The closest well shown on the hydrologic atlas is located to the south of the site. The 
depth of the well is 44 feet, the water level below the land surface is at 14 feet, and the 
approximate yield of the well is 450 gallons per minute.  Water in this region contains 
approximately 481 mg/l of dissolved solids and is generally considered satisfactory for 
most domestic and industrial uses.  The geologic source of the regional water is from 
terrace deposits. 
 
The five groundwater wells nearest to the site reported in the Oklahoma Water Resources 
Board (OWRB) database are listed in the section on Monitoring Wells [See Appendix A- 
OWRB Maps].  The OWRB database consists only of information submitted to OWRB 
for all well data reported by licensed firms since 1982 and monitoring well data reported 
since 1988.  There could be other wells in the area that are not included in the database. 
Wells drilled prior to the licensing requirements for well drillers would not necessarily 
have had a well log submitted to the OWRB (Ref. 21). 
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Soils:  Vanoss silt loam soils with 0-1 percent slope are the general soils at the site.  The 
soils are well drained.  The soil map unit consists of Vanoss soils (90 percent) and other 
minor components (Norge – three percent, Navina - three percent, Bethany – two percent, 
and Teller – two percent) [Ref. 8, See Appendix A-USDA web soil survey map]. 

 
Air:   The prevailing wind is from the south.  Average wind speed is highest, 13.3 miles 
per hour in April.  Southerly winds prevail across the County except in January and 
February, when winds become north-westerly.  Windspeed averages about 12.5 miles per 
hour during July and August and about 15.5 miles per hour during March and April (Ref. 
5). 
 
Surface water:  The Enid quadrangle is within the Arkansas River basin.  In addition to 
the Arkansas River, the Chikaskia River, Salt Fork of the Arkansas River, Cimarron 
River, and their tributaries form the drainage network for most of the region.  The rivers 
are normally perennial, but most of their tributaries commonly go dry for brief periods 
each year as a result of seasonal variations in precipitation.  Kaw Lake, located to the 
northeast, with a drainage area of 7,250 square miles is a major impoundment in the area.  
The Kaw Lake is used for flood control, recreation, electrical power, and municipal 
purposes. Lake Ponca (805 acres) is another lake to the northeast that is used for 
municipal purposes in Kay County (Ref. 6). 
 
Utilities:  Natural gas is supplied to the area by Center Point Energy, electricity by OG & 
E, and telephone service by AT&T (Ref. 23).  Water, sewer, and sanitation services are 
supplied by the City of Tonkawa (Ref. 4).  A twenty foot utility easement across the 
south property of lots 14, 15, 16, 17, 18 and 19, Block 5, Carrousel North 2nd Addition 
was provided to the Arkansas Louisiana Gas Company on November 6, 1983 [See 
Appendix F- Site Assessment Documents]. 
 
Underground features:  A review of the Oklahoma Corporation Commission (OCC) 
database did not indicate the presence of underground storage tanks (USTs) at the site.  
As per information in the database, there are three USTs within a one-half mile radius of 
the site [See Section 5.1 for further details]. 
 
No sumps were noticed on the site during the site reconnaissance (Ref. 4). 
 
Structures:  The Tonkawa Armory was built approximately in 1984.  A military vehicle 
compound was also observed at the southwest portion corner of the site at the time of the 
site reconnaissance.  A water tower that appeared to be owned by the City was observed 
to the southeast of the Armory (Ref. 4) [See Appendix B- Site Photographs]. 
 
The indoor firing range (IFR) at the Tonkawa Armory is approximately 103 feet long, 30 
wide and 12 feet high. At one end is a backstop and bullet trap.  At the other end, an area 
has been sectioned off as the maintenance office.  The ventilation system within the IFR 
is comprised of a louvered fan located in the ceiling near the backstop and vented directly 
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through the roof to the outside.  Two louvered intake air vents are located in the 
maintenance office, at the opposite end of the IFR (Ref. 20) [See Appendix B- Site 
Photographs].  The Armory covers an approximate area of 16,664 square feet.  Entrances 
into the Armory can be found through the exterior doors on the north and west sides of 
the building.  There is also an overhead door located on the west side of the drill hall 
(Ref. 4). 
 
Landfills, Dumping, Disturbed Soil:  There are no landfills on the subject property or 
adjoining properties.  There was no dumping observed either on-site or at the adjoining 
properties, during the site reconnaissance.  An area of poorly established grass was 
observed near the northeast corner of the Armory at the time of the site reconnaissance 
[See Appendix B- Site Photographs]. No obvious signs of environmental contamination 
were observed in this area (Ref. 4). 
 
Impoundments:  No impoundments were observed on the subject property during the site 
reconnaissance (Ref. 4). 

 
Air Emissions, Wastewater Discharge:  There are no current air emissions from the 
subject property.  There is ongoing waste water discharge from the Armory, when 
occupied, as the water utility service has not been disconnected (Ref. 4). 
 
Industrial Activities:  There are no industrial activities currently being conducted on the 
subject property.  The OK Bit Services, Inc., facility is located to the immediate east of 
the site (Ref. 4) [See Appendix B- Site Photographs]. 
 
Monitoring Wells:  No monitoring wells were observed on the property at the time of the 
site reconnaissance (Ref. 4).  The nearest groundwater wells reported in the Oklahoma 
Water Resources Board (OWRB) database are listed in the table below [See Appendix F 
for OWRB Multi-purpose well completion and plugging reports.  Also see Appendix A – 
OWRB Maps]. 
 
Well ID Latitude Longitude Well type Use class Total depth  
14998  36.694552   -97.31535   Groundwater Domestic 35 feet 
75611 36.692745   -97.317604   Groundwater Domestic 26 feet 
75543   36.694552   -97.317604   Groundwater Domestic 31 feet 
32469   36.694552   -97.317604   Groundwater Domestic 31 feet 
61915 36.69636   -97.319916   Groundwater Domestic 25 feet 
 
Stained Soils & Seeps:  No stained soils or seeps were observed at the subject property 
during the site reconnaissance (Ref. 4). 

 
Chemical Spills:  No chemical spills were observed at the subject property.  No spills 
were reported on the subject property from the Emergency Response Notification System 
(ERNS) database either (Ref 18).  According to Mr. Todd Ross, Former OMD Specialist, 
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Tonkawa Armory, there had been no known instances of hazardous chemical spills to his 
knowledge that occurred on the site (Ref. 4) [See Appendix F- Federal ERNS database 
search results]. 

 
Oil and Gas Exploration:  Oil and gas exploration has not been conducted on the 
property. The general area around the subject property has had oil exploration in the past 
[See Appendix A- DEQ GIS maps].  There were no pump jacks observed on the site 
during the site reconnaissance (Ref. 4). 
 
Known Groundwater or Surface Water contamination:  There is no known groundwater 
contamination.  There is no surface water present on the property (Ref. 4). 

 
Farm Waste & Known Pesticide Misapplication:  No farm waste or known pesticide 
misapplications was observed at the subject property during the site reconnaissance (Ref. 
4).   
 
Discharges and Runoff from Adjacent Property Affecting the Site:  No discharges and/or 
runoff were observed from adjacent properties during the site reconnaissance, which 
would affect the subject property. 
 
Hazardous Chemicals:  There were no hazardous chemicals observed on site during the 
site reconnaissance.  
 
Unidentified Substance Containers:  There were two containers with unidentified 
substances of a similar appearance observed in the maintenance office at the time of the 
October 30, 2008 site reconnaissance.  However, only one container labeled “Exsorbet 
Emergency Spill Kit- Grabs oil and won’t let go” with a very little amount of a dark 
brown colored liquid was observed at the time of the January 21, 2009 site 
reconnaissance (Ref. 4, Photograph# 36). 
 
Other known or Suspected Environmental Concerns On the Site:  A statewide sampling 
event for lead was conducted by C.H. Guernsey & Company for the OKARNG on all 
Armories containing IFRs.  These sampling events lead to the preparation of the ‘Indoor 
Firing Range Lead Issues Report’. According to the report, the IFR at the Tonkawa 
Armory was surveyed on December 29, 2004.  OMD personnel collected wipe samples 
from the IFR on April 30, 2004 and the sample results indicated elevated lead 
contamination throughout the Armory.  Ten samples were collected from inside the IFR.  
The locations and concentrations of the lead contamination found in the samples are 
listed below: 
 

• 351,000 ug/ft2 of lead at the former bullet trap (Sample ID#432- sampled 
4/30/2004). 

• 68,840 ug/ft2 of lead was found at the IFR floor (Sample ID#433- sampled 
4/30/2004). 
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• 111,300 ug/ft2 of lead (Sample ID#434 - sampled 4/30/2004). 
• 6,630 ug/ft2 of lead (Sample ID#435- sampled 4/30/2004). 
• 65.60 ug/ft2 of lead (Tonk 1A FR -1/31/2005) 
• 79.70 ug/ft2 of lead at the kitchen (Tonk 1B KIT -1/31/2005) 
• 193.75 ug/ft2 of lead (Tonk 1C FRC -1/31/2005) 
• 105.80 ug/ft2 of lead (Tonk 1D AD Office -1/31/2005) 
• 106.00 ug/ft2 of lead (Tonk1E Hall -1/31/2005) 
• 116.70 105.80 ug/ft2 of lead (Tonk 1F DF -1/31/2005) 
• 79.70 ug/ft2 of lead at the kitchen (Tonk 1B KIT) 
• 116.70 ug/ft2 of lead at the Drill Floor (Tonk 1F DF) 

 
The ‘Indoor Firing Range Lead Issues Report’ for the Tonkawa Armory has been 
included in Appendix E.  The IFR and the rooms indicated as having lead dust 
contamination exceeding the 40 µg/ ft2 standard constitute a recognized environmental 
condition (REC) for the purposes of this report. 
 
DEQ personnel collected a surface soil sample (Sample# 453884) from outside the IFR 
intake air vent located on the south side of the Armory (October 31, 2008).  Analytical 
results of the surface soil sample indicated a Total Lead concentration of 11 mg/kg 
(11ppm) [See Appendix F].  This concentration does not exceed the DEQ chosen 
screening level for sand/soil of 500 ppm for lead.  According to the USGS National 
Geochemical Survey, the average background concentration of lead in Kay County is 
25.179 ppm (Ref. 25). 
 
A lead-based paint (LBP) inspection was conducted by Marshall Environmental 
Management, Inc., on October 31, 2008, to determine the lead levels on painted structural 
building components of the Armory.  The X-Ray Fluorescence Analyzer tests did not 
indicate the presence of building components that contained lead in amounts greater than 
or equal to 1.0 mg/cm2 (EPA’s and the Department of Housing and Urban Development’s 
screening level for LBP) [See Appendix F for the LBP report]. 

 
Marshall Environmental Management, Inc. conducted an asbestos inspection on October 
31, 2008.  The inspection did not identify the presence of asbestos containing material in 
the Armory building [See Appendix F for the Asbestos Report]. 
 
During the site reconnaissance, a Radioactive Materials label was observed on the door of 
the vault (Ref. 4).  DEQ personnel conducted a radiation survey and wipe sampling of the 
area around the vault in the Armory.  The highest measured exposure rate recorded was 
25 micro-Roentgen per hour using a Ludlum Model 19 survey meter.  This exposure rate 
is only about twice background levels and is very common due to the high amount of 
naturally occurring radiation in structures making extensive use of concrete.  
Radiochemical analyses of the wipe samples for Ni-63 and Tritium indicated levels much 
below detection limits [See Appendix F – Analytical results of DEQ sampling event]. 
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Historical Recognized Environmental Conditions (HREC) on the Site:  A review of the 
OCC database did not indicate the presence of USTs at the facility [See Appendix F- 
State registered storage tank list].  Records reviewed for this report did not indicate a 
reason to suspect the presence of HRECs at the site.  Mr. Todd Ross, Former OMD 
Specialist, Tonkawa Armory, did not recollect a UST having being present at the site 
(Ref. 4). 
 
Pipelines:  The Armory is served by municipal water and electrical lines.  A fire hydrant 
was observed to the north of the Armory.  Water is supplied from the City of Tonkawa.  
Sewage and waste water drain to the municipal sewer system.  There were several 
outdoor roof drains on the north and south sides of the building.  There were floor drains 
observed in the IFR, kitchen, restrooms, and vault during the site reconnaissance.  The 
February 22, 1995 Armory floor plan indicates the presence of an outdoor drain located 
to the northwest of the Armory (Appendix F – Floor Plan). 

 
Transformers/PCB Equipment:  A pad mounted transformer was observed on the 
northeast side of the Armory.  The transformer was observed to be in good condition and 
had a “No PCBs” label (Photograph# 12).  Several fluorescent light fixtures were 
observed in the building during the site reconnaissance.  These could potentially contain 
PCBs (Polychlorinated biphenyls) in their ballast. 

 
3.3 Operational History 
The Tonkawa Armory was built in 1984.  It was managed and maintained by the OMD to 
support the military mission of the OKARNG.  The OKARNG is a component of the 
United States Army and fulfills the military mission of national security.  According to 
Mr. Todd Ross, Former OMD Specialist, Tonkawa Armory, the OMD ceased to operate 
at the Armory approximately in December 2007.   

 
 3.4 Current Use of the Property 

According to Mr. Todd Ross, Former OMD Specialist, Tonkawa Armory, the Armory 
has been vacant since approximately December 2007 (Ref. 4).  According to information 
provided by the City, the Armory has been used by various members of the community 
who have had access to the building as a venue for various events and as a place for 
youth and adults to play basketball.  The City is interested in utilizing the Armory to 
house a manufacturing company that will provide jobs for the community.  The initial 
intent is to create eleven jobs, with 25 additional jobs created within the first year and 
130 within three years (Appendix F- City of Tonkawa Letter of Interest).  The subject 
property is currently owned by the DEQ.   
 
3.5 Adjacent Properties 
The Armory is immediately bound by the OK Bit Services, Inc. facility to the east, by 
open space to the south and west sides, and by the Frontage Road to the north.  
Residential properties were observed further to the south, west and the north of the site.  
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The Anderson Ridgeway Funeral Home is located further to the north west of the site 
(Ref. 4). 
 
3.6 Site Inspection 
Site reconnaissance visits were performed on the following dates: October 31, 2008 (Ms. 
Heather Mallory, Ms. Subi John, Mr. Dustin Davidson, DEQ) and January 21, 2009 (Ms. 
Subi John, and Ms. Heather Mallory, DEQ).  Mr. Dave Neely, City Manager, City of 
Tonkawa was also present at the time of the site reconnaissance visits.  Observations 
made during the site visits have been included in Section 6.0. 
 

4.0       User Provided Information 
 

4.1 Title Records 
Kay Holding Company, an Oklahoma Corporation of Kay County, State of Oklahoma, 
transferred title of the subject property on May 19, 1978, to the City of Tonkawa, a 
municipality of Kay County, State of Oklahoma, through a warranty deed.  Title was 
transferred with the caveat that if an armory was not built on the premises within a period 
of five years from the date of transfer, then the property would revert back to the Grantor. 
 
The City of Tonkawa, a municipality of Kay County, State of Oklahoma, transferred title 
of the subject property on May 19, 1978, to the State of Oklahoma, as trustee for the 
Oklahoma National Guard through a warranty deed.  Title was transferred with the caveat 
that if an armory was not built on the premises within a period of five years from the date 
of transfer, then the property would revert back to the Grantor. 
 
The State of Oklahoma, acting through the OMD, transferred the subject property to the 
DEQ through a quitclaim deed signed on December 17, 2008.  The 2007 quitclaim deed 
states that the DEQ will hold the subject property for the purposes of environmental 
characterization and remediation determined to be necessary by the DEQ, and that the 
property will transfer to the City of Tonkawa upon the filing of a recordable Notice of 
Remediation in the county land records [See Appendix F- Site Assessment Documents]. 
 

 4.2 Environmental Liens or Activity and Use Limitations (AULs) 
Information on AULs for the subject property was not provided by either the OMD or the 
City of Tonkawa during the preparation of this report.  There were no known AULs on 
the subject property discovered during the record search. 
 

  4.3 Specialized Knowledge or Experience of User 
The Tonkawa Armory supported the military mission of the OKARNG, which is 
classified as a component of those entities engaged in matters of national security.  A 
statewide sampling event for lead was conducted by C.H. Guernsey & Company for the 
OKARNG on all Armories containing IFRs.  These sampling events lead to the 
preparation of the ‘Indoor Firing Range Lead Issues Report’.  According to the report, the 
IFR at the Tonkawa Armory was surveyed on December 29, 2004.  OMD personnel 
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collected wipe samples from the IFR on April 30, 2004 and the sample results indicated 
elevated lead contamination throughout the Armory [See Appendix E].   
 
4.4 Commonly Known or Reasonably Ascertainable Information 
Kay Holding Company, an Oklahoma Corporation of Kay County, State of Oklahoma, 
transferred title of the subject property on May 19, 1978, to the City of Tonkawa, a 
municipality of Kay County, State of Oklahoma, through a warranty deed.   
 
The City of Tonkawa, a municipality of Kay County, State of Oklahoma, transferred title 
of the subject property on May 19, 1978, to the State of Oklahoma, as trustee for the 
Oklahoma National Guard through a warranty deed.   
 
The State of Oklahoma, acting through the OMD, transferred the subject property to the 
DEQ through a quitclaim deed signed on December 17, 2008 [See Appendix F- Site 
Assessment Documents].   
 
The OMD has ceased to operate from the Armory at the time of preparation of this report 
(Ref. 4). 
 

 4.5 Valuation Reduction for Environmental Issues 
A valuation reduction study of the property was not performed, being outside the scope 
of this Phase I TBA. 

 
4.6 Owner, Property Manager, and Occupant Information 
The State of Oklahoma, acting through the OMD, transferred the subject property to the 
DEQ through a quitclaim deed signed on December 17, 2008 [See Appendix F- Site 
Assessment Documents].  The OMD has ceased to operate from the Armory at the time 
of preparation of this report (Ref. 4).  Mr. Dave Neely, City Manager, City of Tonkawa 
currently controls access to the Armory. 

 
 4.7 Reason for Performing Phase I 

The DEQ performed a Phase I TBA to determine the potential presence of recognized 
environmental conditions that might need to be addressed, prior to transfer of ownership 
of the Armory. 

 
5.0 Records Review 
 

5.1 Environmental Record Sources 
A regulatory database search was conducted by the DEQ.  This search included, at a 
minimum, those records and distances from the site dictated as appropriate in the ASTM 
E 1527-05 document (Ref. 22).  The DEQ performed a review of available federal and 
state databases to assess whether the subject property or adjacent properties were listed as 
having environmental concerns, which could have an adverse impact on the subject 
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property.  Summarized below is the information gained from the databases reviewed for 
the purposes of this report. 
 
Federal National Priorities List (NPL) Sites within one mile:  The subject property is not 
an NPL site.  There are no NPL sites reported within a one-mile radius of the subject 
property (Ref. 9, 12). 
 
Federal delisted NPL site list within one-half mile:  The subject property does not have 
any delisted or partially deleted NPL sites within one-half mile (Ref. 10, 11). 

 
Federal active Comprehensive Environmental Response, Compensation, and Liability 
Information System (CERCLIS) Sites:  The subject property is not listed on the active 
CERCLIS list.  The Tonkawa Landfill (OK0000605298), located approximately 1.5 
miles south of HWY 77, Tonkawa, is the closest listed active CERCLIS site.  The 
preliminary assessment and site inspection was completed under a tribal lead on Feb 6, 
2001 and April 4, 2002 respectively (Ref. 13, Appendix F- State and federal database 
search results). 
 
Federal archived CERCLIS (NFRAP) Sites:  The subject property is not listed on the 
archived CERCLIS list.  Deems Salvage (OKD987083771) located approximately six 
miles west and two miles north of 601177 JCT, and Tonkawa-3 Sands (OK0001574961), 
located approximately five miles south of Tonkawa on HWY 77 are the closest archived 
CERCLIS sites listed. For the Deems Salvage site, the preliminary assessment was 
conducted under state lead (11/01/1992) and the site inspection was conducted under 
EPA lead (12/31/1996).  The site was archived on December 31, 1996.    The preliminary 
assessment of the Tonkaway-3 Sands site was completed under a tribal lead on April 15, 
1998 and the site was archived on April 9, 1998 (Ref. 13, Appendix F- State and federal 
database search results). 

 
Federal RCRA CORRACTS Facilities List within one mile:  The subject property does 
not have any federal RCRA CORRACTS facilities within one mile (Ref. 19, 26). 
 
Federal RCRA non-CORRACTS TSD Facilities List within one-half mile:  The subject 
property does not have any federal RCRA non-CORRACTS TSD facilities within one-
half mile (Ref. 19, 20, 26). 

  
RCRA Generators List (property and adjoining properties):  The subject property does 
not have any listed RCRIS-Large Quantity Generators (LQGs) or RCRIS-Small Quantity 
Generators (SQGs).  There are no RCRIS LQG or SQG sites reported at the adjoining 
properties either (Ref. 19, 26).  The closest conditionally exempt small generator listed in 
the EPA Envirofacts Data Warehouse database is the Transformer Disposal Specialists 
facility (Handler ID- OKD987087020).  Stretch N Bends Auto Body (OKR000016360) is 
the closest facility listed on the RCRA Notifiers Listing (Source: USEPA RCRAInfo 
Database) for Oklahoma [See Appendix F -State and federal database search results]. 
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Federal Institutional Control/Engineering Control registries (property only):  No federal 
institutional control/engineering control registries were reviewed while conducting this 
Phase I TBA of the Tonkawa Armory, as such registries were not readily available for 
review at the time of preparation of this report.  However county land records do not 
show any Institutional Controls in effect at the subject property. 
 
Federal ERNS list (property only):  The subject property is not listed as an ERNS site 
(Ref. 14) [See Appendix F- Federal ERNS database search results]. 

 
State and Tribal lists of hazardous waste sites identified for investigation or remediation 
(property only):  The subject property is listed on the Oklahoma Site Cleanup Assistance 
Program’s list for investigation and cleanup (Ref. 18).  No tribal lists of hazardous sites 
were reviewed during the preparation of this Phase I TBA.  At this time, such a list was 
not readily available for review. 
   
State and Tribal landfill and/or solid waste disposal sites within one-half mile:  The 
subject property does not have any listed state landfills within one-half mile.  The Ponca 
City landfill (Permit #3536014) is the closest municipal solid waste landfill.  This landfill 
also accepts asbestos waste and non-hazardous industrial waste (Ref. 17).  No tribal lists 
of landfill and/or solid waste disposal sites were reviewed during the preparation of this 
Phase I TBA.  At this time, such lists are not readily available for review. 
  
State and Tribal registered storage tank lists (property and adjoining properties):  
According to the OCC UST Notification Database, there are three UST sites within a 
one-half mile of the property (Appendix F- Site Assessment Documents).  The table 
provided below lists the names and addresses of these UST facilities.  No tribal lists of 
landfill and/or solid waste disposal sites were reviewed during the preparation of this 
Phase I TBA.  At this time, such lists are not readily available for review. 

Facility Address Latitude Longitude Tank 
Status 

Total 
No. of 
Tanks 

LUST 
case? 

Quickee 
Store 

1205 N. 
Main, 
Tonkawa  

36.692211000 -97.310547000 In use 6 [4- 
Gasoline, 
2-Diesel] 

No 

Paul A. Long 
& Sons 

- 36.695661000 -97.309881000 Temporarily 
out of use 

1 
[Gasoline] 

No 

Paul A. Long 
Oil Company 

1501 N. 
Eastern, 
Tonkawa 

36.695900000 -97.309800000 Permanently 
out of use 

45 [10-
Gasoline, 
5-Diesel, 
22-
Kerosene, 
8-Not 
listed] 

No 

- Information unavailable in the OCC database at the time of report preparation 
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State and Tribal Leaking Underground Storage Tank (LUST) List within one-half mile:  
The UST Notification Database maintained by the OCC did not have any LUST sites 
listed within one-half mile of the Tonkawa Armory.  No tribal lists of Leaking 
Underground Storage Tanks were reviewed during the preparation of this Phase I TBA.  
At this time, such lists are not readily available for review. 

 
State and Tribal Institutional Control/Engineering Control Registries (property only):  
There are no Institutional Controls/Engineering Controls listed either in the preliminary 
data collected for Oklahoma’s Institutional Control database or in the county land records 
for the subject property.  No tribal institutional control/engineering control registries were 
reviewed while conducting this Phase I TBA of the Tonkawa Armory. At the time of 
preparation of this report, such tribal registries were not readily available for review. 

 
State and Tribal Voluntary Cleanup Sites and Brownfield Sites within one-half mile:  The 
subject property does not have any Brownfield sites listed in the DEQ database.  There 
are no active VCP sites within one-half mile of the subject property, listed in the DEQ 
VCP tracking database.  No tribal lists of VCP or Brownfield sites were reviewed during 
the preparation of this Phase I TBA.  At this time, such lists are not readily available for 
review. 

  
 5.2 Physical Setting Sources 

Physical Setting sources were obtained from the U.S. Geological Survey, Federal 
Emergency Management Association, United States Department of Agriculture, Natural 
Resources Conservation Services, and site visits conducted by DEQ personnel on 
October 30, 2008, and January 21, 2009. 
 
5.3 Historical Use Information  
Aerial photograph review:   
An archived aerial photograph, dated March 7, 1937, was reviewed at the Oklahoma 
Department of Libraries.  The Armory is not visible and the area around the subject 
property appears to consist predominantly of open space and a few buildings. 
 
A historical aerial photograph obtained from DEQ’s archived aerial photographs, dated 
August 25, 1954, was also reviewed for the purposes of this report.  This aerial 
photograph also shows a land use similar to the March 7, 1937 photograph.  The subject 
property and adjoining properties appear to consist predominantly of open space and the 
same buildings observed in the March 7, 1937 aerial photograph.  
 
Aerial photographs from 1995 and 2003, and 2008 were also reviewed for the purposes 
of this report.  These photographs were obtained from DEQ’s digital database of 
historical and current aerial photographs (Ref. 19).  The Armory is visible onsite and 
adjacent properties appear to have buildings on them at that time [See Appendix C].  
Aerial photographs of the property between 1954 and 1995 were not reviewed as at the 
time of preparation of this report, such photographs were not readily available for review.   



Phase I Targeted Brownfield Assessment 
Tonkawa Armory, 345 Thunderbird Road, Tonkawa, OK 

April 2, 2009 
Page 22 of 32 

 
 

 Fire Insurance Maps:  Sanborn Fire Insurance maps prepared for this area did not include 
the boundaries of the subject property. 
 
City Directories, Property Tax files, Building Department Records, Zoning/Land Use 
Records:  A review of the above records was not conducted for the Phase I TBA of the 
Tonkawa Armory as this information was not easily accessible while this report was 
being prepared. 
 
Interview:  A telephonic interview was conducted with Mr. Todd Ross, Former OMD 
Specialist, Tonkawa Armory, on January 21, 2009 [See Section 7.3, “Interview with 
Operators and Occupants of the property”]. 

 
6.0 Site Reconnaissance 
 

6.1 Methodology and Limiting Conditions 
A site reconnaissance of the Tonkawa Armory was performed on October 30, 2008 by 
Ms. Subi John, Ms. Heather Mallory, and Mr. Dustin Davidson of the DEQ.  An 
additional site reconnaissance was performed on January 21, 2009, by Ms. Subi John, and 
Ms. Heather Mallory of the DEQ.  The site reconnaissance consisted of a visual 
inspection of the Armory building and its surrounding property.  The IFR area, the drill 
hall, offices, furnace room, storage rooms, supply room, classrooms, vault, kitchen, 
dining hall, the men’s and women’s restrooms were inspected.  During the October 30, 
2008, site reconnaissance, a surface soil sample was collected from outside the south IFR 
intake vent (Sample# 453884).  DEQ personnel also conducted a radiation survey and 
wipe sampling of the area around the vault in the Armory on December 10, 2008.  The 
analytical results and the Chain-of-Custody have been included in Appendix F. 

 
Marshall Environmental Management, Inc (MEM) collected surface wipe samples for 
lead dust at various locations in the Armory on November 4, 2008.  A lead-based paint 
inspection to determine the lead levels on painted structural building components of the 
Armory, and an asbestos inspection was also conducted by MEM on October 31, 2008, 
[See Appendix F for all MEM reports]. 
 
The following observations were made during the site reconnaissance (Ref. 4). 
 
6.2 General Site Conditions 
The site consists of the 16,664 square foot Armory building and a military vehicle 
compound on the south side of the Armory.  Access to the Armory is provided by 
Frontage Road.  Access to the military vehicle compound on the southwest side of the 
Armory can be controlled by means of the chain-link fence around it.  Access to the 
compound was not controlled at the time of the site reconnaissance.  The rest of the 
property is unsecured.  The Armory is immediately bound by the OK Bit Services, Inc. 
facility to the east, by open space to the south and west sides, and by Frontage Road to 
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the north.  The OMD has ceased to operate from the premises, and the Armory was 
vacant at the time of the site reconnaissance.   
 
6.3 Exterior Observations 
Three air-conditioning units were observed on the east side of the Armory during the site 
reconnaissance and what appeared to be a city owned water tower was also observed 
southeast of the site.  A military vehicle compound with a chain-link fence was located 
southwest of the Armory.  Parking lots are located to the north and west sides of the 
building.  A pad mounted transformer was observed to the northeast of the Armory.  The 
transformer was observed to be in good condition and had a “Non PCB” label on it.  
There were no areas of stained soil, pits, ponds or lagoons, wells, septic systems, wells, 
pump jacks, storage tanks, drums observed on the site during the site reconnaissance.  An 
area of poorly established grass was observed near the northeast corner of the Armory at 
the time of the site reconnaissance. No obvious signs of environmental contamination 
were observed in this area.  The OK Bit Services, Inc. building is located to the east, open 
land to the south and west, and by Frontage Road to the north of the site. Residential 
properties lie further to the north, south and west, and the Anderson Ridgeway Funeral 
Home is located further to the northwest of the site [See Appendix B- Site photographs]. 
 
6.4 Interior Observations 
A hot water unit was observed in the furnace room.  Unit heaters were observed in the 
drill hall, kitchen, dining hall, supply room, and in one of the offices on the north side of 
the Armory [See Appendix F- Floor Plan].  The floor tile from the offices on the east side 
of the Armory, the library, and the classroom has been removed.  According to Mr. Todd 
Ross, Former OMD Specialist, Tonkawa Armory, the tile was removed by the OMD.   At 
one end of the indoor firing range (IFR) is a backstop and bullet trap.  At the other end, 
an area has been sectioned into the maintenance office.  Two louvered intake air vents are 
located in the maintenance office, at the opposite end of the IFR.    The ceiling and walls 
of the IFR were observed to be covered with sound proofing material.  The IFR bullet 
trap was not observed to contain sand at the time of site reconnaissance.  Spent bullets 
and fragments were observed in the bullet trap.  There were metal shelving units, tables, 
chairs, tents, and other miscellaneous items stored in the IFR, maintenance office, and in 
the supply room at the time of the site reconnaissance.  The OMD is assumed to be owner 
of these items, being the previous occupant of the building.  Entrances into the Armory 
can be found through the exterior doors on the north and west sides of the building.  
There is also an overhead door located on the west side of the drill hall.   
 
An empty cabinet with a Flammable Materials label was observed in the maintenance 
office.  The door of the vault was observed to have a Radioactive Materials warning sign 
posted on it at the time of the October 30, 2008 site reconnaissance.  The electric and 
water utilities were still in use at the Armory at the time of site reconnaissance.  There 
were two containers with an unidentified substances of a similar appearance observed in 
the maintenance office at the time of the October 30, 2008 site reconnaissance.  However, 
only one container labeled “Exsorbet Emergency Spill Kit- Grabs oil and won’t let go” 
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with a very little amount of a dark brown colored liquid was observed at the time of the 
January 21, 2009 site reconnaissance (Ref. 4, Photograph# 36). 
 
7.0 Interviews 

 
 7.1 Interviews with Past and Present Owners of the Property 

The DEQ has had several conversations regarding environmental and safety issues at the 
armories, with various employees of the military department.  The Oklahoma Military 
Department (OMD) provided an ‘Indoor Firing Range Lead Issues Report’ to the DEQ 
(Appendix E).  OMD also provided DEQ with access to their files on the Tonkawa 
Armory. 
 

 7.2 Interview with Key Site Manager 
There is no current key site manager for the property.  Therefore, no interviews were 
conducted with a key site manager.  Mr. Dave Neely, City Manager, City of Tonkawa 
currently controls access to the property. 

 
 7.3 Interview with Operators and Occupants of the Property 

A telephonic interview was conducted with Mr. Todd Ross, Former OMD Specialist, 
Tonkawa Armory, was conducted on January 21, 2009.  Mr. Ross had served as a 
Specialist at the Tonkawa Armory for about seven years and was very informative about 
the Armory.  The following information was ascertained during the interview. 
 

• The OK Bit Services, Inc., has operated on the property to the northeast of the 
Armory for about 10 - 15 years. 

 
• All sewage and waste water drain to the City of Tonkawa’s sewage system. 

 
• To Mr. Ross’s knowledge, no underground storage tanks were present onsite. 
 
• The military had vacated the Armory approximately in December 2007. 

 
• The IFR did not have proper ventilation and so was not used for target practice.  

Instead personnel would shoot four to five rounds of ammunition at targets to 
ensure that their weapons were discharging properly.  According to Mr. Ross, the 
IFR had not seen frequent use. 

 
• The vault was used to store weapons and blank ammunition, all of which has been 

removed from the Armory by the OMD.  Mr. Ross did not know about why a 
Radioactive Materials sign was posted on the vault door, as he did not recollect 
radioactive materials having been stored inside the vault. 

 
• According to Mr. Ross, the Armory had served as a center for artillery (for one to 

two years), and then as a supply unit.   
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• A self contained parts washer had been in use at the site for a brief period of time 
by the military and was removed from the Armory about eight years prior to the 
date of this interview. 

 
• The maintenance office was used mostly for storage purposes. 
 
• The military vehicle compound was used for vehicle maintenance inspections by 

the military.  OMD personnel maintained a checklist for inspection purposes, and 
vehicles that were found to be in need of maintenance were then transferred to an 
OMD facility that then performed those tasks.   

 
• The kitchen was used for the purposes of food preparation from approximately 

1987 to the 1990s.  After that it was used for water purification operations. 
 

• Oil, lubricants and other such chemicals were stored for a period of time in the 
storage room (labeled POL storage in the February 22, 1995 Floor Plan).  This 
room is not connected to the rest of the Armory building and opens only to the 
outside.  A CONEX container located in the vehicle maintenance compound was 
later used to store these supplies.  The February 22, 1995 Tonkawa Armory Floor 
Plan indicates the location of this CONEX container. [See Appendix F- Floor 
Plan]. 

 
 7.4 Interview with State and/or Local Government Officials 

A discussion was conducted with Mr. Dave Neely, City Manager, City of Tonkawa, was 
conducted during the site reconnaissance.  The following details were ascertained from 
the discussion. 

• The electric and water utilities were still in use at the Armory at the time of site 
reconnaissance. 

• The site consisted of approximately 7.5 acres 
• The OK Bit Services, Inc., was located on the Tonkawa Industrial Park. 

 
8.0  Findings 

This Phase I Targeted Brownfield Assessment (TBA) of the Tonkawa Armory was performed in 
accordance with the ASTM E 1527-05, a guide for conducting Environmental Site Assessments.  
The site is located in Section 33, Township 26North, Range 1West, in Kay County, Oklahoma.  
The site is located at 345 Thunderbird Road [latitude 36.694335304, longitude 97.316002883] 
(Ref. 4, 23).  Summarized below are the major environmental findings of this Phase I TBA [See 
relevant sections of this report for further details on each finding]. 

 
• Results of Oklahoma Military Department (OMD) sampling in 2004 indicated lead 
dust concentrations of 351,000 µg/ft2 in the bullet trap, and 68,840 µg/ft2 on the Indoor 
Firing Range (IFR) floor (Appendix E).  Marshall Environmental Management, Inc., 
collected lead dust samples from various locations inside the Armory on November 4, 
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2008.  Lead dust levels were found to exceed the 40 µg/ ft2 standard (HUD Child 
Occupied Facility Standard) selected by the DEQ as the lead dust remediation goal for 
room floors in several areas.  The highest concentrations of lead dust was found in the 
maintenance office (2,694 µg/ft2), IFR (target end- 226,015 µg/ft2, middle- 14,151 µg/ft2, 

near entrance- 3,549 µg/ft2), and storage rooms near the two storage rooms behind the 
IFR target end (716 µg/ft2 and 4,611 µg/ft2). 
 
All floors in the Armory, except the maintenance office, IFR, and the two storage rooms 
behind the IFR target end, were HEPA vacuumed and wet washed by the City of 
Tonkawa.  It was recommended by DEQ at the time that the maintenance office, IFR, and 
the two storage rooms behind the IFR target end remain closed until the lead hazard had 
been remediated by the DEQ.  This was intended to minimize chances for lead dust being 
tracked into clean areas.  DEQ personnel re-sampled all floors with lead dust levels that 
exceeded 100 µg/ft2 on December 4, 2008.  Lead dust levels were found to have reduced 
in all the rooms compared to earlier sampling levels (sampled on November 4, 2008), but 
only in the classroom#5 did the levels decrease below 40 µg/ft2 [See Appendix F –
Armory Floor Plan for the spaces sampled for lead dust]. 
 
Other rooms in the Armory indicated to have lead dust contamination (Marshall 
Environmental Management, Inc., November 4, 2008) were classroom#5 (210 µg/ft2), 
classroom#7 (105 µg/ft2), furnace room (173 µg/ft2), hallway#15 (343 µg/ft2), 
hallway#16 (139 µg/ft2), storage room#20 (123 µg/ft2), vault (108 µg/ft2), east side of 
drill hall (96 µg/ft2), and west side of the drill hall (131 µg/ft2) were found to have lead 
dust levels that were greater than 40 µg/ft2. 
 
The IFR bullet trap was not observed to contain sand at the time of site reconnaissance.  
Spent bullets and fragments were observed in the bullet trap.  The IFR and the rooms 
indicated as having lead dust contamination exceeding the 40 µg/ ft2 standard constitute a 
recognized environmental condition (REC) for the purposes of this report. 
  

• A surface soil sample was collected by DEQ personnel on October 31, 2008 from outside 
the IFR intake vent on the south side of the Armory (See Appendix F).  The lead 
concentration in the soil sample (11 ppm) was found to be below DEQ’s action level for 
lead in soil of 500 ppm.  According to the USGS National Geochemical Survey, the 
average background concentration of lead in Kay County is 25.179 ppm (Ref. 25). 

 
• A lead-based paint (LBP) inspection was conducted by Marshall Environmental 

Management, Inc., on October 31, 2008, to determine the lead levels on painted structural 
building components of the Armory.  The X-Ray Fluorescence Analyzer tests did not 
indicate the presence of building components that contained lead in amounts greater than 
or equal to 1.0 mg/cm2 (EPA’s and the Department of Housing and Urban Development’s 
screening level for LBP) [See Appendix F]. 
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• Marshall Environmental Management, Inc. conducted an asbestos inspection on October 
31, 2008.  The inspection did not identify the presence of asbestos containing material 
within the Armory building [See Appendix F]. 
 

• DEQ personnel conducted a radiation survey and wipe sampling of the area around the 
vault in the Armory.  The highest measured exposure rate recorded was 25 micro-
Roentgen per hour using a Ludlum Model 19 survey meter.  This exposure rate is only 
about twice background levels and is very common due to the high amount of naturally 
occurring radiation in structures making extensive use of concrete.  Radiochemical 
analyses of the wipe samples for Ni-63 and Tritium indicated levels much below 
detection limits [See Appendix F – Analytical results of DEQ sampling events]. 
 

• Review of the Oklahoma Corporation Commission’s (OCC’s) records did not indicate the 
presence of underground storage tanks (USTs) at the site. Three USTs were identified 
within a one-half mile radius [See Appendix A- DEQ GIS maps].  As per OCC records, 
none of these USTs have been reported as being leaking underground storage tanks.  
 

• No sites on the National Priority List (NPL), delisted NPL list, active or archived 
Comprehensive Environmental Response, Compensation, and Liability Information 
System (CERCLIS) database, Resource Conservation and Recovery Act (RCRA) 
database, Emergency Response Notification System (ERNS) list, State Voluntary 
Cleanup Program and State Brownfield Programs lists were identified on the subject 
property.  The site is on the DEQ Site Cleanup Assistance Program’s list for investigation 
and cleanup of environmental hazards.  There are no Institutional Controls/Engineering 
Controls listed either in the preliminary data collected for Oklahoma’s Institutional 
Control database or in the county land records for the subject property.  The subject 
property does not have any listed state landfills within one-half mile. 
 

• Sanborn Fire Insurance maps prepared for this area did not include the boundaries of the 
subject property. 
 

• A pad mounted transformer was observed to the northeast of the Armory.  The 
transformer was observed to be in good condition and had a “Non PCB” label on it.   
 

• There were no areas of stained soil, pits, ponds or lagoons, wells, septic systems, wells, 
pump jacks, storage tanks, drums observed on the site during the site reconnaissance.   
 

• The Armory is immediately bound by the OK Bit Services, Inc. facility to the east, by 
open space to the south and west sides, and by Frontage Road to the north. 

 
9.0 Opinion and Recommendations 
 
Based on the findings of this assessment, The DEQ recommends that additional cleanup be 
conducted to support the reuse of the Armory. 
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• The IFR was found to have lead dust contamination.  Remediation of the lead dust 
residue in the IFR is recommended [See Appendix F for analytical results]. The spent 
bullets and fragments in the bullet trap should also be disposed of appropriately. 

• Surface lead wipe samples collected by Marshall Environmental Inc., (November 4, 
2008) from the Tonkawa Armory indicated lead contamination in the classrooms#5 and 
#7, furnace room, hallways#15, and 16, storage room #20, vault, and east and west sides 
of the drill hall (Appendix F). 
 
Results of DEQ’s December 4, 2008 sampling indicated that although all lead dust levels 
were reduced compared to the earlier sampling levels, only Classroom#5 had lead dust 
levels that were reduced to below the HUD Child Occupied Facility Standard (40 µg/ft2).  
DEQ has selected the 40 µg/ft2 HUD standard as the remediation goal for room floors.  
As this remediation goal was not achieved in all rooms, DEQ recommends that all rooms 
that tested above 40 µg/ ft2 be HEPA vacuumed and wet washed until areas contaminated 
by lead dust are remediated.  DEQ also recommends that even after remediation of the 
environmental concerns at the Armory, the building not be used for residential purposes 
and further that the IFR not be used as a child occupied facility at any time in the future.  
Child occupied facilities would include, but are not limited to, day-care centers, 
preschools, and kindergarten classrooms. 

 
• Miscellaneous cleaning chemicals in the Armory should be disposed of safely.  A 

container labeled “Exsorbet Emergency Spill Kit- Grabs oil and won’t let go” with a very 
little amount of a dark brown colored liquid was observed at the time of the January 21, 
2009 site reconnaissance (Ref. 4, Photograph# 36).  This substance should be disposed of 
safely and appropriately. 

 
• Fluorescent light fixtures used in the Armory should be investigated for the possible 

presence of Polychlorinated biphenyls (PCBs).  Any fluorescent bulb that is not in good 
working order should be recycled and the fixture inspected for leaking ballasts.  If the 
ballast is leaking it needs to be disposed of properly in a manner dependant on its PCB 
content. 
 

10.0 Data Gaps 
 
Property tax files, city directories, building development records, and zoning/land use records for 
the subject property were not reviewed during the preparation of this report.  No tax records, 
zoning records, city directories were reviewed for the purposes of this report. However, these are 
not considered significant data gaps for this Phase I TBA. The lack of tribal environmental 
information is considered a data gap for the purposes of this report.   
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11.0 Conclusions 
  
DEQ has performed a Phase I Targeted Brownfield Assessment (TBA)/Environmental Site 
Assessment in conformance with the scope of work and limitations of ASTM Practice E 1527-05 
of the Tonkawa Armory located at 345 Thunderbird Road, Tonkawa, Oklahoma (Section 33, 
Township 26North, Range 1West I.M., in Kay County, Oklahoma).  Any exceptions to, or 
deletions from, this practice are described in Sections 2.4, 13.0 of this report.  This assessment 
revealed a recognized environmental condition regarding the lead dust contamination in the 
Tonkawa Armory that may need additional investigation and remediation before future 
occupational control can take place. The information provided in this assessment is to guide 
future cleanup action and to assist the City of Tonkawa in its redevelopment planning as well as 
meet the All Appropriate Inquiry requirement of the landowner liability protections under the 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA, better 
known as Superfund – Ref. 2), as provided in the Small Business Relief and Brownfields 
Revitalization Act of 2002 (Public Law 107-118, Subtitle B – Ref. 3). 

 
12.0 Additional Services 
 
Additional services provided for this Phase I Targeted Brownfield Assessment include soil 
sampling by DEQ personnel, as well as an asbestos inspection, a lead-based paint inspection and 
sampling for lead dust in the Armory performed by Marshall Environmental Inc., under contract 
with the DEQ.  In addition to the Phase I TBA, the DEQ will assist the City with remediation of 
the environmental contaminants and ensure that the property is ready for redevelopment. 
 
13.0 Deviations 
 
Tribal environmental lists, property tax files, city directories, building development records, and 
zoning/land use records for the subject property were not reviewed during the preparation of this 
report. 
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17.0 Appendices 
 Appendix A – Site (Vicinity) Map 
   USGS Topographic Maps 
 DEQ Dataviewer & DEQ GIS Maps 
 Oklahoma Water Resources Board (OWRB) Maps  

FEMA Floodplain Map 
USDA Web Soil Survey Map 
 

 Appendix B - Site Photographs 
 
 Appendix C - Aerial Photographs: 1937, 1954, 1995, 2003 

 
 Appendix D - Qualifications of Environmental Professionals 
 

Appendix E – C.H. Guernsey & Company. Indoor Firing Range Lead Issues Report  
  (Oklahoma Army National Guard), October 2005 
 

 Appendix F -  Analytical results of DEQ sampling events, Chain-of-Custody 
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 Asbestos Inspection Report (Marshall Environmental, Inc., October 31, 
 2008) 

 
 Lead-Based Paint Inspection Report  (Marshall Environmental, Inc., 
 October 31, 2008) 
 
 Tonkawa Armory Surface Wipe Sampling for Lead in Dust  
  (Marshall Environmental, Inc., November 4, 2008) 

 
Site Assessment Documents: Property Records, Tonkawa Armory Floor 
Plan, OWRB Multi-purpose well completion and plugging reports, Federal 
ERNS database search results, State registered storage tank list 
(Tonkawa), State and federal database  search results, City of Tonkawa 
letter of interest 
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Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

BeA Bethany silt loam, 0 to 1 percent
slopes

2.2 4.8%

VaA Vanoss silt loam, 0 to 1 percent
slopes

28.0 61.9%

VaB Vanoss silt loam, 1 to 3 percent
slopes

15.1 33.3%

Totals for Area of Interest 45.3 100.0%
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                                                                                             Phase 1 Targeted Brownfield Assessment 
 Tonkawa Armory, 345 Thunderbird Road, Tonkawa, Oklahoma 

Site Photographs: All photographs taken by Subi John on January 21, 2009 

 
Photo #1: Front view of the Armory                          Photo #2: Property to the northwest of the  
                                                                                    Armory 
 
 

 
Photo #3: Adjacent residential property to the              Photo #4: Facing west 
west of site 
 
 
 
 
 
 
 
 
 



                                                                                             Phase 1 Targeted Brownfield Assessment 
 Tonkawa Armory, 345 Thunderbird Road, Tonkawa, Oklahoma 

 
 Photo #5: Military vehicle compound to the              Photo #6: Facing west 
southwest of Armory 
  
 
 

 
Photo #7: Facing east                                                 Photo #8: Facing southwest  
 
 
 
 
 
 
 
 
 
 
 



                                                                                             Phase 1 Targeted Brownfield Assessment 
 Tonkawa Armory, 345 Thunderbird Road, Tonkawa, Oklahoma 

 
Photo #9: Water tower to southeast of Armory Photo #10: Facing north 
 
 
 
 
 

 
 Photo #11: OK Bit Services Inc. facility                   Photo #12: Pad mounted transformer 
 located east of site                                                     with “Non-PCB” label 
  
 
 
 
 
 



                                                                                             Phase 1 Targeted Brownfield Assessment 
 Tonkawa Armory, 345 Thunderbird Road, Tonkawa, Oklahoma 

 
Photo #13: Concreted area on east side of                 Photo #14: Bare patch without grass                    
Armory                                                                       at northeast corner of Armory 
 
 
 
 

 
Photo #15: Supply room                                                Photo #16: Vault 
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 Tonkawa Armory, 345 Thunderbird Road, Tonkawa, Oklahoma 

 
Photo #17: Kitchen                           Photo #18: Kitchen 
 
 
 
 
 
 

 
Photo #19: Facing entryway into kitchen                  Photo #20: Classroom # 5 at southeast         
                                                                                   corner of Armory 
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 Tonkawa Armory, 345 Thunderbird Road, Tonkawa, Oklahoma 

 
Photo #21: Office at northeast corner of Armory           Photo #22: Office on east side of                                                                               
                                                                                        Armory building  
 
 
 

 
Photo #23: Furnace room                                          Photo #24: Hot water heater in furnace room 
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 Tonkawa Armory, 345 Thunderbird Road, Tonkawa, Oklahoma 

 
Photo #25: Another view of the Classroom#5           Photo #26: Soundproofing material     
on southeast corner of Armory                                   on walls of Indoor Firing Range 
 
 
 
 

 
Photo #27: Bullet trap in Indoor Firing Range         Photo #28: Spent bullets along with bullet         
                                                                                  fragments at the base of the bullet trap of the    
                                                                                  Indoor Firing Range 
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 Tonkawa Armory, 345 Thunderbird Road, Tonkawa, Oklahoma 

 
Photo #29: Items stored in the Indoor Firing             Photo #30: Target end of the Indoor  
Range                                                                         Firing Range 
 
 
 
 
 

 
Photo #31:  Miscellaneous items stored in the             Photo #32: Automotive and artillery grease             
Indoor Firing Range                                                     container observed in the Indoor Firing            
                                                                                      Range 
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 Tonkawa Armory, 345 Thunderbird Road, Tonkawa, Oklahoma 

 

 
Photo #33: Other items observed in the Indoor            Photo #34: Maintenance office 
Firing Range   

 
Photo #35: Items observed in the maintenance             Photo #36: Remnants of unknown liquid  
office                                                                             observed in container labeled “Emergency  
                                                                                       Spill Kit” 
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 Tonkawa Armory, 345 Thunderbird Road, Tonkawa, Oklahoma 

 

 
Photo #37: Intake vent on south side of                   Photo #38: Intake vent on north wall of  
maintenance office                                                   maintenance office                                  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                       Photo #39: Bucket used to store chains observed in the  
                                       maintenance office 
 
 
 
 
 
 
 
 



                                                                                             Phase 1 Targeted Brownfield Assessment 
 Tonkawa Armory, 345 Thunderbird Road, Tonkawa, Oklahoma 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                   Photo #40: Drill Hall 
 
 
 
 
 
 
 

  
 
 
 

 
 
 
 
 
 
 
 
 
 
                                    
                                  Photo #41: Storage room located next to 
                                  Classroom#7 on east side of Armory  





 
 
Aerial Photograph [3-7-1937] 
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Aerial Photograph [8-25-1954] 
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1995 Aerial Photograph (DEQ Dataviewer) 
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2003 Aerial Photograph (DEQ Dataviewer) 

 

 

 

 

Tonkawa 

Armory 



kj

Created: February, 2009

0 0.3 0.6 0.9 1.20.15
Miles

±Legend

kj Tonkawa Armory

Lakes

Tonkawa Armory
345 Thunderbird Road, Tonkawa, Oklahoma

2008 Aerial Photograph





Environmental Professional Qualifications 

Rita R. Kottke, Ph.D., holds a Doctorate in Environmental Science from Oklahoma 
State University.  She is a Brownfields Program Manager with the Land Protection 
Division of the Oklahoma Department of Environmental Quality.  She functions as the 
DEQ’s Brownfield Coordinator, Brownfield Cleanup Revolving Loan Fund Contact, 
Superfund Site Redevelopment Contact, Superfund Emergency Response Contact, Land 
Revitalization/Reuse Contact, and as a liaison between the state, EPA, and local 
communities.  Her responsibilities also include acting as technical project manager at 
various Voluntary Cleanup and Superfund sites within the state.  She has been with the 
agency for 15 years, working in the Superfund and Brownfields Programs.  She has 15 
years experience performing site assessments of real property.  She was heavily involved 
in the formulation of the Brownfields Program’s implementing rules, the negotiation of 
DEQ’s Brownfields Memorandum of Agreement (MOA) with EPA, and the development 
of the Brownfield Cleanup Revolving Loan Fund Grant Proposal. 

 

Subi John is an Environmental Programs Specialist with the Land Protection Division of 
the Oklahoma Department of Environmental Quality.  She joined the DEQ in 2005 and 
has been working on various Superfund, Brownfields and Voluntary Cleanup projects. 
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