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1.0 Introduction 
The following Brownfield Proposal for a Certificate of No Action Necessary, submitted by JM Assets, is 
for property, hereafter referred to in this proposal as Tracts 1 and 3 of the former Broken Arrow 
Landfill (“Site”) located in Broken Arrow, Wagoner County, Oklahoma (Figure Brownfield Plat, Appendix 
A). The Site is owned by JM Assets (the Participant) and this Proposal was prepared with the assistance 
of the Oklahoma Department of Environmental Quality (DEQ) Brownfields Program.  

 
On March 24, 2009, JM Assets voluntarily entered into a Memorandum of Agreement and Consent 
Order for Site Characterization (“MACO”) pursuant to the DEQ’s Brownfields Program. See DEQ Case 
No. 09-057. Under the terms of the MACO, JM Assets was required to: (1) complete certain 
investigation and characterization activities at the Site under the supervision of the DEQ, and (2) enter 
into a new consent order for remediation prior to beginning any remedial work at the Site. 

 
Site Characterization Activities were conducted with approval by DEQ in 2010, 2011, and 2013. Field 
activities were subsequently completed in December 2013, and the results submitted to DEQ.  

 
Based upon the analytical data resulting from those efforts, JM Assets broke the property up into 4 
Tracts to address varying environmental conditions encountered across the site.  These Tracts can be 
seen on the plat map in Appendix A.  This proposal addresses the environmental conditions found in 
Tract 1 and 3.  This proposal for No Action Necessary is based on limiting the use of the property for 
commercial/industrial purposes (i.e., non-residential), which is consistent with the intended 
redevelopment of the Site. A deed notice will be placed in the County land records in accordance with 
27A O.S. § 2-7-123. JM Assets is seeking liability relief for potential environmental impacts to the Site 
and requests issuance of a Brownfield Certificate of No Action Necessary. 

 
A&M Engineering submitted a Brownfields Proposal on behalf of JM Assets for the Site in October 2011 
and JM Assets has been working with DEQ to produce a Proposal in response to further sampling 
activities onsite. To simplify review of the existing record, this Brownfields Proposal will replace the 
previously- submitted information presented in the 2011 Proposal. 

 
2.0 Eligibility 

The DEQ has determined that the site participants are eligible under 27A § 2-15-104(D) and the 
property is an eligible response site under 42 USC 9601 §101(41). The participants entered into a 
Memorandum of Agreement and Consent Order for Site Characterization (OAC 252:221-3-1) on March 
24, 2009. 

 
3.0 Current and Proposed Uses of the Site 

3.1 Current Use of the Site 
The site is currently unoccupied land.  Below the surface is the former Broken Arrow Landfill that 
operated from 1973 until 1976. Sampling data indicates that the fill area of the landfill is located in 
Tract 2.  Prior to being used for a landfill, the property was part of a large surface coal mine.  
 

3.2 Current Use of Adjacent Properties 
The properties around the site are a mix of residential and commercial use as well as pasture land.  
To the north, there are commercial buildings and residential properties.  To the east, there is 
pasture land and residential development.  To the south, there is unoccupied land with surface 
water and residential housing.  To the west is more of the former strip mine, which is now largely 
unoccupied except for one residence and an oil tank to the very north of the property.   
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3.3 Current Use of Groundwater in the vicinity 
Currently, groundwater is not used onsite.  A deed notice will be placed on the property to prevent 
the use of groundwater for anything other than monitoring purposes.   
 
The nearest water well is 0.4 miles to the north of the site and is for domestic use and is owned by 
J.T. Rader.  It is situated at 138 ft. of depth.   
 

3.4 Current Use of Surface Water 
The former strip mine extends beyond the site boundaries and over several neighboring properties.  
The drainage feature to the northwest of the property is part of a larger feature created by the 
furthest west lift of the coal mine.  This is not a natural water feature and sediments in the 
drainage feature are impacted by the former strip mine.  
 
The closest water supply intake is Broken Arrow’s water intake on the Verdigris River and is roughly 
8.5 miles northeast of the site and potentially downgradient in the watershed.  However, it is 
uncertain whether the drainage feature associated with the former strip mine is perennial, or if it 
connects with the watershed at all.  The OWRB Map viewer indicates that it may not be connected, 
and it is not recognized as a natural water feature by OWRB. 
 

3.5 Proposed Future Use of the site 
The proposed future use of the site is Commercial/Industrial.  Residential use of the site will not be 
allowed and a deed restriction will be filed with the Brownfield Certificate in the county land 
records restricting the use of the property to commercial/industrial. 
 

4.0 Site Characterization 
4.1 Site Description and Historical Information 

4.1.1 Latitude/Longitude 
The current entrance to the site is located at (36.060798°, -95.730975°).  It is 
anticipated that redevelopment will alter access to the site.  The site will not remain 
accessible through the Tract 2 entrance. 
 

4.1.2 Legal Description 
The full legal definition of the site as it was entered into the Brownfield Program is: 

Part of W/2 of NE/4 of Section 8, Township 18 North, Range 15 East of the Indian Base 

and Meridian, Wagoner County, State of Oklahoma, according to the U.S. Government 

Survey thereof, being more particularly described as follows: Beginning at a point 50 

feet South of the NE corner of said W/2 of NE/4, Thence S 01°17’51” E along the East 

line of said W/2 of NE/4 2595.97 feet to the SE corner of said W/2 of NE/4, Thence S 

88°49’1” W along the South line of said W/2 of NE/4 1320.16 feet to the SW corner of 

said W/2 of NE/4, Thence N 01°19’88”E along the West line of said W/2 of NE/4 

1473.60 feet, Thence N 88°40’28”a distance of 1261.08 feet to a point that is 60 feet 

West of the East line of said W/2 of NE/4, Thence N 01°17’51” W and parallel to said 

East line a distance of 1118.97 feet to a point on the South right‐of‐way line of East 

Kenosha Ave. (E. 71st St. South), Thence N 88°40’28” E along said right‐of‐way 60 feet 

to the Point of Beginning. 
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The site was surveyed on February 6, 2014 and broken into three separate Tracts as 

follows: 

TRACT 1 

A tract of land that is port of the W/2 NE/4 of Section 8, Township 18 North, Range 15 

East of the Indian Base and Meridian, Wagoner County, State of Oklahoma, being more 

particularly described as follows: Commencing at the NW Corner of the NE/4, Thence 

S01'19'59"E along the West line of NE/4 50.00 feet; thence N88'40'18"E 73.54 feet; 

thence S88'27'57"E 200.25 feet; thence N88'40'18"E 100.00 feet to the Point of 

Beginning; thence N84'51'37"E 150.33 feet; thence N88'40'28"E 462.22 feet: thence 

S01'17' 51 "E 331.61 feet; thence WEST 100.00 feet; thence SOUTH 250.00 feet; thence 

WEST 500.00 feet; thence SOUTH 200.00 feet; thence S88'40'28"W 375.24 feet to a 

point on said West line of NE/4; thence N01'19'59"W along said West line 222.93 feet; 

thence N33'30'32"E 653.83 feet to the Point of Beginning, containing 11.73 acres, 

more or less. 

TRACT 2 

A tract of land that is part of the W/2 NE/4 of Section 8, Township 18 North, Range 15 

East of the Indian Base and Meridian, Wagoner County, State of Oklahoma, being more 

particularly described as follows: Beginning at a point 50.00 feet South of the 

Northeast corner of said W/2 NE/4; thence S01'17'51"E along the East line of said W/2 

NE/4 1600.13 feet; thence WEST 1011.89 feet; thence SOUTH 250.00 feet; thence 

S88'40'28"W 303.15 to a point on the West line of said W/2 NE/4; thence N01'19'8"E 

along said West line 948.59 feet; thence N88'40'28"E 375.24 feet; thence NORTH 

200.00 feet; thence EAST 500.00 feet; thence NORTH 250.00 feet; thence EAST 100.00 

feet: thence N01'17'51 "W 331.61 feet to a point on the south right of way line of E. 

Kenosha Ave. (E. 71 st St. So.); thence N88'40'28"E along said right of way 336.02 feet 

to the Point of Beginning, containing 32.16 acres, more or less. 

TRACT 3 

A tract of land that is part of the W/2 NE/4 of Section 8, Township 18 North, Range 15 

East of the Indian Base and Meridian, Wagoner County, State of Oklahoma, being more 

particularly described as follows: Beginning at a point 1650.13 feet South of the 

Northeast corner of said W/2 NE/4; thence S01'17'51"E along the East line of said W/2 

NE/4 1127.76 feet to the Southeast corner of said W/2 NE/4; thence S88'49'19"W 

along the south line of said W/2 NE/4 1320.16 feet to the Southwest corner of said 

W/2 NE/4; thence N01"19'58"E along the West line of said W/2 NE/4 874.39 feet; 

thence N88'40'28"E 303.15 feet; thence NORTH 250.00 feet; thence EAST 1011.89 feet 

to the Point of Beginning, containing 32.38 acres, more or less. 

This Proposal addresses conditions only on Tract 1 and Tract 3. 
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4.1.3 Current Conditions/Historical Conditions 
The Site consists of approximately 76 acres of undeveloped land with brush, grassland, 
and trees located throughout a majority of the Site. Denser woodland is situated in the 
southeast section of the Site and along the western border. A drainage feature 
associated with the final lift of the strip mine borders the Site’s northwestern 
boundary. 
 
The Site currently does not have any improvements (buildings, tanks, parking lots, 
etc.), except for an earthen access road and a fence with a lockable gate restricting 
access to the property.  The Site can be accessed from the northern adjacent road (East 
71st Street/Kenosha Street) via a concrete driveway that leads into an earthen/gravel 
access road. The access road extends along the eastern section of the Site for 
approximately 1,200 feet and turns to the southwest for approximately 650 feet. The 
road then extends to the west/southwest through the south central section of the Site. 
 
A sanitary sewer easement is situated along the western boundary and several 
manholes are situated along the easement. In addition, a natural gas pipeline 
easement is situated throughout the center of the Site that extends from west to east. 
 
The Topographic Map and the Site Layout are provided in Appendix A.  The property 
and surrounding area are zoned as commercial by the City of Broken Arrow and reflect 
historic and current industrial and commercial use. 
 
According to historical resources and the site inspection, the Site was formerly a coal 
strip mine that was eventually used as a landfill. Prior to being used for fill operations, 
the Site was coal strip mined in the 1920s and 1930s, with some additional mining in 
the 1960s. Mining activities occurred prior to the Surface Mining Control and 
Reclamation Act of 1977. 
 
The landfill was first permitted for hazardous waste by the manufacturer of acetylene 
on February 15, 1973 through the Oklahoma State Department of Health (OSDH). 
OSDH stamped this first permit “invalid” with a remark of “Sold to Broken Arrow of 
S.L.” OSDH reissued Permit No. 3573002 on June 15, 1973 to the City of Broken Arrow 
for a sanitary landfill. The same permit was closed on September 25, 1976. This 
permitting record indicates that the Site was utilized only for a maximum of 2.5 years 
by the City of Broken Arrow for disposing municipal waste. 
 
A Phase I Environmental Site Assessment (ESA) was originally conducted in February 
2008 and was updated in December 2008 and January 2009. Historically, the Site had 
been strip mined and later permitted as a municipal landfill for the City of Broken 
Arrow to accept sanitary waste. During the Phase I ESA, two (2) disposal areas were 
determined at the Site (Appendix A). 
 

4.2 Environmental Setting 
4.2.1 General 

Broken Arrow is surrounded by gentle hills stretching toward the Ozark foothills and 
lies near the Arkansas River at a latitude providing a moderate climate. Winters are 
generally mild with light snowfall, and the high temperatures of mid‐ to late‐summer 
are often moderated by low relative humidity and southerly breezes. Tornadoes and 
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windstorms characterize spring and early summer, but sunny days and cool nights 
prevail throughout the fall. Rainfall is heaviest in the spring. 
 
The average temperature for winter months is 36.7° F and for summer months 82.0° F. 
Average rainfall is 38.77 inches. Winds across Wagoner County are predominantly from 
the south to southeast, averaging nearly 7 miles‐per‐hour. Relative humidity, on 
average, ranges from 47% to 92% during the day. Relative humidity is slightly lower 
from February – April, but increases dramatically with the spring rains. The percentage 
of possible sunshine ranges from an average of less than 50% in winter to nearly 80% 
in summer. 
 

4.2.2 Topography 
The northern portion of the site slopes to the west/northwest in the direction of a 
drainage feature associated with the former strip mine, and the remaining portions of 
the site generally slope to the southwest in the direction of a pond located on the 
south adjacent property. The topography of the site has changed over the last 80 years 
due to strip mine activities and then the mined areas being filled by the City of Broken 
Arrow Landfill. Currently, the Site is leveled and there is no visible effect of past mining 
and landfill activities. According to the Oneta Quadrangle 7.5‐ Minute Topographic 
Map, the elevation of the site ranges from 630 to 670 feet above mean sea level (MSL). 
The surrounding topography is best described as gently sloping to sloping. The 
Topographic Map is provided in Appendix A. 
 

4.2.3 Geology 
According to the Hydrologic Atlas 2 – Reconnaissance of the Water Resources of the 
Tulsa Quadrangle‐Northeastern Oklahoma, underlying sediment consists of the Senora 
Group. The Senora Group consists of shale, sandstone, and coal beds with minor 
limestone beds. The Geology Map is provided in Appendix A.   
 
According to the Oklahoma Water Resources Board (OWRB), there are no drinking 
water wells within a quarter mile of the Site. The yield of the uppermost aquifer at this 
site is very low, less than 1‐2 gallons a minute. 
 

4.2.4 Hydrology 
4.2.4.1 Surface Water 

A drainage feature associated with the final lift of the strip mine borders the 
northwest Site boundary and flows northward. Part of the Site drains into this 
feature and part of the Site drains to the south into a large impoundment 
adjacent to the south boundary of the Site. 
 
The source of domestic water for the Site and the area is from Yahola Lake, 
with services provided by the City of Tulsa.  Yahola Lake is over fifteen miles 
away from the site.  It is not anticipated that the site could have impacts on 
Yahola Lake. 
 

4.2.4.2 Flood Plains 
According to the Federal Emergency Management Agency (FEMA), the site is 
situated outside the 100 year and 500 year flood plains (Zone X). No visual 
evidence of recent flooding or prolonged water retention was observed on‐site 
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during the inspection. The Flood Map (Flood Insurance Rate Map) is provided 
in Appendix A. 
 

4.2.5 Utilities 
A sanitary sewer easement is situated along the western boundary and several 
manholes are situated along the easement. In addition, a natural gas pipeline 
easement is situated through the center of the Site and extends from west to east. 
 
It is not anticipated that development of the property and installation of utilities will be 
complicated by conditions on Tract 1 or Tract 3. 

 
4.2.6 Area Resources 

The property to the east of the site is in use as pasture land.   The site and the property 
to the west were intermittently used as strip mines from the 1920s to 1960s. 

 
There is limited use of groundwater in the area.  According to the Oklahoma Water 
Resources Board (OWRB) online data viewer, the closest groundwater well is domestic 
and is a half mile to the northeast of the site.  Shallow groundwater and surface water 
flow appears to be to the west/northwest toward a drainage feature associated with 
the former strip mine.  Sampling was performed in the drainage feature, and it does 
not appear to be impacted by conditions limited to the site.  See Section 4.3 for more 
information on investigation activities. 
 

4.2.7 Nearby Sensitive Environments 
The closest school or day care center is Park Lane Elementary, which is just over a mile 
to the southeast.  There are no known sensitive ecological environments in the area of 
the site.  Areas around the site are predominantly pasture land, residential, or 
commercial/industrial. 
 

4.3 Results of Environmental Investigation 
Sampling events occurred in 2008, 2010, 2011, 2012 and 2014 and were conducted by A&M 
Engineering.  Media sampled during these sampling events include surface and subsurface soil, 
surface and ground water, soil gas, and radiation surveys. 
 
2008 Preliminary Sampling  
 
In February 2008, three (3) surface soil samples were collected on‐site and two (2) surface water 
samples were collected from a ponded area and the drainage feature located in the northwest 
corner of the Site. The landfill areas appeared to be covered with a mix of clay and silty loam soil 
with gravel and grass. The landfill surface areas appeared somewhat homogeneous. In some 
limited areas throughout the Site, trash was observed. No ponding or standing water was observed 
in the landfilled areas or anywhere onsite. The Previous Sample Locations With Updated Waste 
Area Map is provided in Appendix A. 
 
The analytical parameters for the January 2008 preliminary sampling event included: Chloride, 
Specific Conductance, Metals (Barium, Iron, Magnesium, and Manganese), Nitrate, pH, Total 
Dissolved Solids (water only), and Sulfate. Concentrations of Metals and Sulfate were detected in 
all of the soil samples. In addition, the pH in soil samples S‐1 and S‐2 were relatively lower than the 
background sample (S‐3). The TDS, Metals, and Sulfate were elevated in both water samples. 
Additionally, the Chloride level was elevated in the Creek Sample (C‐1) and the pH was lower than 
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the surface water sample, which indicated impact from an off‐site source.   The Sample Location 
Map (Figure Previous Sample Locations With Updated Waste Area Map) is provided in Appendix A. 
 
2010 Sampling  
 
To characterize the site for DEQ’s Brownfield Program, soil, sediment, surface water, and 
groundwater were sampled at the Site following the DEQ approved Brownfield Sampling & Analysis 
Plan. Four (4) piezometers were completed on August 3, 2010, and two gas probes were 
completed on August 4, 2010, both using a CME ATV drill rig. 
 
Depths of the piezometers ranged from 15 feet to 20 feet at the Site. Groundwater was 
encountered in all four (4) piezometers and groundwater samples were collected from all of the 
piezometers on August 4, 2010. Additional water samples were collected from each piezometer on 
October 28, 2010. 
 
Four (4) surface soil grab samples (0 to 6 inches deep) were collected on August 4, 2010, from the 
Site. In addition, two (2) sediment and two (2) water samples were collected from the drainage 
feature associated with the former strip mine on August 3, 2010. 
 
All of the drilling and sampling activities were implemented according to the Sampling & Analysis 
Plan. 
 
The Site is bordered along the northwest boundary by a drainage feature created by the last lift of 
the strip coal mine. Sediment at the bottom of the feature was sampled at its entry and exit point 
of the Site. The Sample Location Map (Figure Previous Sample Locations With Updated Waste Area 
Map) is provided in Appendix A. Two (2) sediment samples were collected from the drainage 
feature with CS‐1 being the upgradient sample. The samples were dark gray and reddish fine to 
medium coarse and moist. 
 
The water of the drainage feature was also sampled at the entry of the drainage feature to the Site 
(CW‐1) and at the exit point of the drainage feature from the Site (CW‐2). At each sampling 
location, a bottom sediment and surface water sample was collected. 
 
Four (4) surface soil grab samples (0 to 6 inches deep) were collected on August 4, 2010 from the 
Site. The Site Characterization Sample Location Map is provided in Appendix A. 
 
Approximately one (1) inch of grass and topsoil were encountered in each surface sample. In 
addition, five (5) to six (6) inches of loose (brown/grey) spoil, which is the turned over material 
remaining from mining activities,   was encountered in each surface sample. 
 
All surface samples and the split barrel samples from the piezometers were scanned using a photo 
ionization detector (PID). No elevated readings were detected in the surface samples. No elevated 
readings were detected in the split barrel samples; therefore, no soil samples were collected from 
the piezometers. 
 
Field observations revealed that the Site is underlain by loose spoil from previous mining activities. 
No staining or visual impact was observed in the split barrel samples. In addition, no unusual odors 
were observed during sampling. 
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Four (4) piezometer wells were drilled at the Site. After the wells were developed and purged, 
groundwater samples were collected from each well. The groundwater samples were analyzed for 
pH, Conductivity, Arsenic, Cadmium, Chloride, Sodium, Sulphate, Phosphorus, Manganese, Iron, 
Lead, Chromium, Magnesium, Nitrate, Barium, Mercury, semi‐volatiles (Method 8270), and 
volatiles (Method 8260). The Duplicate sample was collected from PZ‐2. 
 
In order to determine if the landfill was generating methane gas, two (2) gas probes were installed 
within the delineated waste areas to monitor the waste generated gas. The probes were sampled 
for methane. 
  
The purpose of these two (2) gas probes was to determine gas generation within the waste areas 
to assist with the design phase for the site development. 
 
The gas probe locations were initially proposed according to the delineated landfill area from 
previous data; however, after attempting to drill the gas probes in the proposed locations, no trash 
was encountered. It took three (3) attempts to locate trash for GP‐1. GP‐1a was drilled to a depth 
of 15 feet and GP‐1b was drilled to a depth of 12 feet. Only mine spoil was encountered in GP‐1a 
and GP‐1b. GP‐1c was drilled to a depth of 7.5 feet and trash was encountered at 4 to 6 feet. The 
trash consisted of paper, plastic sheeting, and plastic bags. The gas probe was installed at the GP‐
1c location, approximately 500 feet south/southwest of the proposed location. The Previous 
Sample Locations With Updated Waste Area is provided in Appendix A and shows all the GP 
locations. 
 
GP‐2 took five (5) attempts to locate trash. GP‐2a through GP‐2d were all drilled to a depth of 15 
feet and only loose gray/brown mine spoil was encountered. GP‐2e was drilled to a depth of 9 feet 
and trash was encountered at 5 to 6.5 feet. The trash consisted of paper, plastic sheeting, and 
fabric. The gas probe was installed at the GP‐2e location, approximately 1,000 feet 
north/northwest of the proposed location. The Previous Sample Locations With Updated Waste 
Area Map is provided in Appendix A. 
 
During gas probe drilling, all the penetrated spoil‐soil sections and waste were scanned using the 
PID and no PID readings were detected in the spoil and waste samples. 
 
Radiation Surveys 
 
Preliminary radiation surveys were conducted in October 2010, June 2011, and September 2011.   
Based on these preliminary surveys it was determined that there was a radiation source present on 
the site.  A more detailed survey made up of a 100ftx100ft grid was conducted in March of 2012.  
The survey was intended to determine whether there were impacts on the northern third of the 
property, but when the survey confirmed the radiation issues in the northern third of the property, 
the survey was extended to random nodes throughout the southern two-thirds of the property as 
well.  Based on concerns raised by the confirmatory survey, DEQ offered assistance to JM Assets.  
DEQ staff pulled four soil samples from areas determined to have radiation issues and sent the 
samples to be analyzed.  The result of the sampling indicated that thorium and uranium were 
present in a lens of soil approximately 6 inches below the surface.  Based on concerns that more of 
the radioactive material might be on site, a full survey with a 50ftx50ft grid was conducted in 
December of 2013.  A report produced in May of 2014 indicates that the impacted area is limited 
to the northeastern portion of the site, in what is now labeled Tract 2a. Tract 2a is not a part of this 
Proposal.  It will be addressed separately. 
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4.3.1 Soil  
4.3.1.1 Impacts onsite 

A letter from Blackshare Environmental regarding investigations from 2007 and 
an A&M conducted investigation in 2010 indicate that there are metal levels 
onsite that are elevated above EPA industrial screening levels and published 
USGS background levels.  Analytical results from the 2007 investigation were 
not available for review, but a letter from Blackshare Environmental to 
Western Capital Partners describing the sampling results indicates that metal 
levels in groundwater exceeded MCLs (See Appendix B).  Sampling performed 
in 2010 by A&M Engineering indicates that the only metals to exceed screening 
levels for industrial use are arsenic and thallium.  Arsenic is naturally occurring 
in Oklahoma soils and according to the United States Geological Survey (USGS), 
background levels for arsenic range from 1.007 to 8.982 mg/kg in Wagoner 
County.  All samples collected onsite exceeded these arsenic background 
levels, ranging from 11.1 to 22.6 in soils, and 48.3 to 52.9 in sediment samples 
from the drainage feature.  Thallium levels on site exceed protection of ground 
water levels and EPA residential screening levels, but not EPA industrial 
screening levels.  Thallium levels in surface soils range from 0.297 mg/kg to 
0.802 mg/kg.  According to the United States Geological Survey, arsenic is 
associated with coal mines and according the Agency for Toxic Substances and 
Disease Registry (ATSDR), thallium is associated with mines in general, 
including coal mines.  Since the area is part of a large coal strip mine, elevated 
levels may be attributed to former strip mining activities onsite.  See Tables 1 
and 3 in Appendix B for sample results. 
 
Based on gas sampling results there seems to be limited methane gas 
generation in the area near the footprint of the old landfill.  From sampling, it 
does not appear that the methane generation will impact Tract 1 or Tract 3.  
Boundaries of Tracts 1 and 3 are over 100 feet away from the suspected fill 
area of the landfill. 
 

4.3.1.2 Delineation of Potential Off-Site Migration 
The former strip mine covers a large area that goes beyond the boundaries of 
the site.  Sediment samples collected in the drainage feature have elevated 
levels of arsenic, in the range of 50 mg/kg.  The similarity in value between the 
upgradient sample (48.3 mg/kg) and the downgradient sample (52.9 mg/kg) 
indicates that the impacts to the drainage feature are consistent within the 
area of the strip mine.  No sediment samples were collected offsite. 
 

4.3.1.3 Impacts to Neighboring Properties 
No sampling data has been collected offsite.  There is impact from the former 
strip mine present in the sediment of the drainage feature to the northwest of 
the site.  The strip mine extends beyond the site boundaries.  

 
4.3.1.4 Closest Public Water Supplies  

The closest water supply intake is Broken Arrow’s water intake on the Verdigris 
River and is roughly 8.5 miles to the northeast of the site and potentially 
downgradient in the watershed.  However, it is uncertain whether the drainage 
feature associated with the former strip mine is continuous at all times, or if it 
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connects with the watershed at all.  Map data from the DEQ ArcGIS Viewer and 
from the OWRB Map viewer indicates that it may not be connected. 
 
 
 

4.3.1.5 Nearest domestic wells 
The nearest domestic water well is 0.4 miles to the north of the site and is 
owned by J.T. Rader.  It is situated at 138 ft. of depth.  Based on data collected 
by A&M engineering in 2010, metals in soils are not affecting groundwater (see 
4.3.1.6).  Groundwater results can be found in Appendix B, Table 4.  
 

4.3.1.6 Movement of COCs to groundwater 
COCs have been detected in groundwater above MCLs according to the May 
22, 2007 Blackshare letter (See Appendix C).  Sampling performed by A&M 
Engineering in 2010 indicate detectable limits of RCRA metals in unfiltered 
groundwater samples  (See Table 4, Appendix B), but there were no detectable 
limits in filtered samples indicating that there is likely no impact to 
groundwater from COCs onsite.  When metals are detectable in unfiltered 
samples, but not in filtered samples this indicates that the metals that were 
detected in the unfiltered samples were the result of suspended particles that 
were dissolved during lab analysis, and not dissolved metals in the 
groundwater. 
 

4.3.2 Groundwater 
4.3.2.1 Impacts onsite 

A letter report from Blackshare in 2007 indicates that metals were detected 
above screening levels (MCLs) in groundwater.  Analytical data from 2010 
indicates that metals were only detected in unfiltered samples, so metal levels 
in these samples are likely not representative of an issue with dissolved metals 
in groundwater.  Any metal levels present are likely a result of impacts from 
the former strip mine, which extends beyond the boundaries of the site. 
 

4.3.2.2 Delineation of Potential Off-Site Migration 
No sampling occurred offsite, but any metal levels present are likely a result of 
impacts from the former strip mine, which extends beyond the boundaries of 
the site.  Arsenic and thallium were found to be elevated onsite over the 
published USGS background levels.  However, according to the USGS, arsenic is 
associated with coal mines and according the ATSDR, thallium is associated 
with mines in general, including coal mines.  Since, the area is part of a large 
coal strip mine, elevated levels may be attributed to former strip mining 
activities.  
 

4.3.2.3 Impacts to Neighboring Properties 
No sampling has occurred offsite.  The former strip mine extended to 
neighboring properties in all directions.   
 

4.3.2.4 Closest Public Water Supplies  
The closest water supply intake is Broken Arrow’s water intake on the Verdigris 
River and is roughly 8.5 miles to the northeast of the site and potentially 
downgradient in the watershed.  However, it is uncertain whether the drainage 
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feature associated with the former strip mine is continuous at all times, or if it 
connects with the watershed at all.  Map data from the DEQ ArcGIS Viewer and 
from the OWRB Map viewer indicate that it may not be connected. 
 
 
 

4.3.2.5 Nearest domestic wells 
According to the OWRB data viewer, the nearest domestic water well is 0.4 
miles to the north of the site and is owned by J.T. Rader.  It is situated at 138 ft. 
of depth.  Groundwater flow onsite likely flows to the west toward the 
drainage feature.  This well is likely upgradient from the site.   
 

4.3.3 Surface Water 
Two (2) Surface water samples were collected during the 2010 sampling event for the 
property, metals did not exceed MCLs in either sample.  Drainage feature sediment 
samples were collected and these results are discussed in Section 4.3.1. 

 
4.3.4 Impacts to Indoor Air 

The footprint of the landfill disposal area is contained within Tract 2.  Soil gas readings 
indicated that while some methane is being generated by the landfill it is at low levels 
and is unlikely to impact areas outside of Tract 2b, because Tracts 1 and 3 are located 
over 100 feet away from the area where methane generation could occur. Issues with 
methane gas generation will be addressed during the cleanup of Tract 2. 

 
5.0 Risk Evaluation 

To meet the requirements of the Oklahoma Brownfield Program, a risk evaluation was performed to 
determine whether the contamination on the property poses a threat to human health and the 
environment in light of the proposed future use of the property.  Therefore, an evaluation of the 
risks the site poses was performed using DEQ’s guidance document, “Risk-Based Decision Making for 
Site Cleanup.”  DEQ defines risk-based decision making as “evaluating real and potential risk to both 
human health and the environment posed by a contaminated Site and making responsible and 
practical decisions to mitigate those risks in a timely fashion.”   

 
Actual and potential exposure pathways and receptors were evaluated.  The risks are evaluated on 
the property in its current condition and for the impact it might have on the proposed future 
development of the property.  If the site is deemed to pose a risk, remediation will occur.  If the 
property’s planned use is anything other than “unrestricted residential use,” institutional controls 
must be put in place to ensure that the use category (e.g., industrial) does not change over time, 
without DEQ input.   

 
Currently, there are no residents on the site.  The site is unoccupied and is zoned for agricultural use, 
but will be developed for commercial use.  A commercial occupant is currently considering 
development onsite in Tract 1.  A deed notice will be placed in the County Land Records to prevent 
residential use of the property and restrict groundwater use.  Development at this time will be limited 
to Tracts 1 and 3, which are only impacted by the former strip mine that is present throughout the site 
and extends across all neighboring properties.  Separate plans will be developed for Tracts 2A and 2. 

 
The entire site occurs within the remnants of a surface mining coal mine.  The coal mine covers a large 
area around the site.  The coal tailings affect the surface soils and general water quality in the area.  
The property was operated as a municipal landfill; however, landfill impacts are limited to Tract 2, 
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which is being addressed separately under the DEQ Brownfield Program.  Sampling data indicates that 
Tracts 1 and 3 are over 100 feet from the former fill area of the landfill and unlikely to be affected by 
the former landfilling operations, and therefore, the participant is requesting that DEQ issue a 
determination that no action is necessary on these tracts for the proposed commercial reuse. 
 
 

 
5.1 Residents 

5.1.1 Surface Soil and Water 
The land is currently vacant.  No residences are currently onsite and the property is being 
developed for commercial use.  The proposed future use of the property is 
commercial/industrial and a restriction on property use will be placed in the County deed 
records to help ensure the property is not converted to residential use in the future without 
additional investigation and cleanup.  Residents will not be directly exposed to contaminated 
surface soils.  This pathway is considered incomplete.  
 
Surface water from the property flows into a discontinuous drainage feature.  There seem to 
be some impacts to drainage feature sediment from the previous strip mining activities in the 
area.  The strip mine extends far beyond the boundary of the site, impacts to the drainage 
feature from the surrounding mined area will continue.  This pathway is considered complete. 
 
5.1.2 Subsurface Soil and Groundwater 
There are no residences or other developments on the Site. No large scale remediation efforts 
that could potentially expose neighboring residents to contaminated subsurface soils are 
planned for the site, but digging and grading could expose subsurface soils and create fugitive 
dust.  Fugitive dust is discussed in section 5.1.3.  The participant intends for the property to 
only be used for commercial or industrial purposes in the future.  Therefore, a restriction (i.e., 
institutional control) will be placed on the property stating that the property shall not be used 
for residential purposes; therefore, potential exposure pathways for residents are incomplete.  
 
Groundwater at the Site is not impacted above EPA risk-based screening levels (MCLs) for 
groundwater. The restriction placed on the property will limit future groundwater use other 
than for monitoring purposes only; therefore, this exposure pathway is considered incomplete. 
 
5.1.3 Air 
Currently, in Tracts 1 and 3 there are no sources of potential impacts to the air with the 
exception of fugitive dust.  The landfill and any methane it may generate will be addressed 
through Tract 2b development and remediation efforts.  Sampling data indicates that Tracts 1 
and 3 are over 100 feet from the former fill area of the landfill; therefore vapor intrusion of 
methane gas is unlikely.  This pathway is considered complete. 

 
5.2 Indoor Industrial Workers 

5.2.1 Surface Soil and Water 
  Currently, there are no industrial/commercial workers and no buildings or structures on the 

Site.  If indoor industrial/commercial workers are present in the future, it would be unlikely 
that they would be exposed to contaminated surface soil, because redevelopment of the site, 
similar to other commercial development in the area (i.e. installation of roads, parking lots, 
foundations of buildings), would prevent exposure to surface soils.  Indoor workers adjacent to 
the property could potentially come into contact with contaminated soils that are less than six 
inches below ground surface during construction onsite.   
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Surface water from the property flows into a discontinuous drainage feature associated with 
the former strip mine.  There are elevated levels of arsenic that exceed EPA RSLs for industrial 
soil and exceed published USGS background levels in the sediment in the drainage feature from 
the previous use of the property as a strip mine.  However, as the strip mine extends beyond 
the boundary of the site, impacts to the sediment from the surrounding area will continue.  
While it is not impossible for indoor industrial workers to access the surface water in the 
drainage feature, it is very unlikely that they would seek to do so.  This pathway is considered 
complete. 

 
5.2.2 Subsurface Soil and Groundwater 
There are currently no indoor industrial/commercial workers present or immediately adjacent 
to the site.  It is not anticipated that indoor industrial/commercial workers will come in contact 
with subsurface soils.  Use of groundwater onsite will be restricted through a deed notice.  
Based on the non-volatile nature of the impacts present on these portions of the Site and the 
absence of contamination in the groundwater above MCLs, it is not anticipated that indoor 
industrial/commercial workers will be exposed to contamination onsite or offsite.  This 
pathway is considered incomplete. 
 
5.2.3 Air 
Currently, there are no industrial/commercial workers and no buildings or structures present 
on or immediately adjacent to the Site.  Fugitive dust may expose neighboring properties to 
contamination.  This pathway is considered complete.  
 

5.3 Outdoor Industrial Workers 
5.3.1 Surface Soil and Water 
Currently, there are no industrial workers on the site; however, the intended reuse of the site 
is commercial/industrial.  Outdoor industrial/commercial workers could be exposed to 
contaminated surface soil.  This pathway is considered complete for future outside industrial 
workers.   
 
Surface water from the property flows into a discontinuous drainage feature.  Arsenic in 
sediment in the drainage feature from the former strip mine exceeds EPA RSLs for industrial 
soil and exceeds published USGS background levels.  However, as the strip mine extends 
beyond the boundary of the site, impacts to the drainage feature from the surrounding area 
will continue.  This pathway is considered complete. 
 
5.3.2 Subsurface Soil and Groundwater 
Currently, there are no industrial workers on the site; however, the intended reuse of the site 
is commercial/industrial.  Outdoor industrial/commercial workers could be exposed to 
contaminated subsurface soil if digging occurs onsite.  This pathway is considered complete.   
 
A restriction will be placed on the property disallowing the use of groundwater for any purpose 
beyond monitoring.  Outdoor industrial/commercial workers may be exposed to groundwater 
if digging occurs onsite.  However, based on the absence of groundwater contaminated above 
conservative cleanup levels, it is not anticipated that they will be exposed to contamination via 
the groundwater.  This pathway is considered incomplete. 
 
5.3.3 Air 
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Currently, there are no industrial workers on the site; however the intended reuse of the site is 
commercial/industrial.  Due to the nature impacted soils onsite, it is not anticipated that there 
could be exposure to volatile vapors from Tracts 1 or 3.  Fugitive dust from contaminated soil 
may be a source of exposure on and adjacent to the site.  This pathway is considered complete. 

 
 

5.4 Construction/Remediation/Utility Workers 
5.4.1 Surface Soil and Water 
There are currently no construction, remediation, or utility worker activities occurring at the 
Site. Future construction, remediation, and/or utility workers may potentially come in contact 
with metal contaminated surface soil during construction/remedial activities. This exposure 
pathway is considered complete.  
 
Surface water from the property flows into a discontinuous drainage feature.  Arsenic in 
sediment in the drainage feature from the former strip mine exceeds EPA RSLs for industrial 
soil and exceeds published USGS background levels.  However, as the strip mine extends 
beyond the boundary of the site, impacts to the drainage feature from the surrounding area 
will continue.  This pathway is considered complete. 
 
5.4.2 Subsurface Soil and Groundwater 
There are currently no construction, remediation, or utility worker activities occurring at the 
Site. Future construction, remediation, and/or utility workers may potentially come in periodic 
contact with metal contaminated subsurface soil during construction/remedial activities. This 
exposure pathway is complete.   
 
A restriction will be placed on the property disallowing the use of groundwater for any purpose 
beyond monitoring.  Construction, remediation, or utility workers may be exposed to 
groundwater if digging occurs onsite.  However, based on the absence of groundwater 
contaminated above MCLs, it is not anticipated that they will be exposed to contamination via 
the groundwater.  This pathway is considered incomplete. 
 
5.4.3 Air 
There are currently no construction, remediation, or utility worker activities occurring at the 
Site; however, there will be in the future.  Due to the nature of the impacts to soils on these 
portions of the site, it is not anticipated that there could be exposure to volatile vapors from 
Tract 1 or 3.  Fugitive dust may be a source of exposure on and offsite.  This pathway is 
considered complete.   

 
5.5 Ecological Receptors 
During site characterization, no sensitive habitats, aquatic ecosystems, or endangered species were 
identified at the Site. The area will be zoned for commercial use and is developed residential to the 
north and east. The Site has been used for industrial purposes in the past and will be developed for 
industrial/commercial use in the future. The properties around the Site are developed commercial 
properties with major highways that serve the area industries. There is no evidence that migration 
from contamination onsite is impacting sensitive ecological environments. The ecological receptor 
pathway is considered incomplete. 
 
5.6 Recreational Receptors 
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Currently, there are no recreational-type activities or recreational receptors at the Site; therefore, the 
exposure pathways for all media are incomplete. Future land use/redevelopment of the site shall 
remain commercial/industrial. 
 
5.7 Trespassers 

5.7.1 Surface Soil and Water 
Trespassers could be exposed to arsenic contaminated surface soil or water.  The site is 
currently fenced with a locked gate. This pathway is considered complete. 
 
 
5.7.2 Subsurface Soil and Groundwater 
It is currently not anticipated that trespassers will come in contact with subsurface soils or 
groundwater.  This pathway is considered incomplete. 
 
5.7.3 Air 
There are currently no structures onsite and due to the lack of volatile chemicals impacting the 
soil, it is not anticipated that trespassers will be affected by fumes or vapor intrusion.  Fugitive 
dust may be a source of exposure on and offsite.  This pathway is considered complete. 

 
6.0 Proposal for No Action Necessary 

Based on the limited impacts to soils in Tract 1 and Tract 3 and the proposed future use of the site, JM 
Assets is seeking a Certificate of No Action Necessary for Tract 1 and Tract 3 of the Former Broken 
Arrow Landfill.  The impacts from the footprint of the former landfill and the area of elevated radiation 
will be addressed in Brownfield Proposals for Tract 2b and 2a respectively.  
 
Levels of arsenic in surface soils are above levels for industrial property use, and exceed USGS 
background levels.  Background levels of arsenic provided by USGS are in the range of 3 mg/kg to 4 
mg/kg, but all representative samples reported by USGS were collected outside the footprint of the 
former strip mine.  USGS does not provide background levels of thallium for Oklahoma.  Levels of 
arsenic onsite range from 11.1 to 22.6 in soils, and 48.3 to 52.9 in sediment samples from the drainage 
feature.  Thallium levels on site range from 0.297 mg/kg to 0.802 mg/kg, which exceed EPA residential 
screening levels of 0.78mg/kg, but not the industrial levels of 10mg/kg.  According to USGS arsenic can 
be associated with coal and coal mines, and according to ATSDR thallium is associated with mining 
generally, including coal mines.  The strip mine associated with the site extends beyond the boundaries 
of the site and there is no way for the current operators of the site to control contamination sources 
beyond the boundary of the property.  The future use of the site will be commercial/industrial.  
Tenants of the property will likely develop retail stores with concrete slabs and solid surface parking.  
This will limit any exposure to surface or subsurface soils to any future occupants of the property.   
Potential construction workers may be exposed to soils with arsenic levels that exceed RSLs for 
industrial use.   
 
Site characterization has been completed for this site and the site is appropriate for 
industrial/commercial redevelopment. 

 
7.0 Proposed Engineering or Institutional Controls 

7.1 Description of Institutional Controls 
A deed notice will be placed in county land records.  The deed notice will: 

 Restrict use of groundwater onsite for any purpose other than monitoring. 

 Restrict use of the site to commercial or industrial use only. 
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7.2 Potential for Redevelopment to Impact Controls 
Redevelopment will not impact the institutional controls.  A notice will be placed on the deed.  The 
current use of the site is agricultural.  When the Brownfield Certificate is in place on the site, JM 
Assets will seek to have the zoning changed from agricultural use to commercial use. 

 
7.3 Proposed Plan for Financial Assurance for long term stewardship  

No long term stewardship is necessary for Tracts 1 and 3, since no long term engineering controls 
will be utilized. 
 

8.0 Proposed After Action Monitoring 
No After Action monitoring will be necessary for Tracts 1 and 3. 
 

9.0 Public Review and Comment 
The purpose of this document is to inform the public that the participant has performed site 
characterization, risk evaluation, has filed a Brownfield Proposal for a No Action Necessary Determination 
with the DEQ, and is ready for redevelopment. The DEQ reviewed the brownfield proposal for compliance 
with the Brownfield Voluntary Redevelopment Act [27A O.S. Section 2-15-101 et seq.] and the rules of the 
DEQ OAC 252:221.  The participants have performed these actions to receive liability relief from the federal 
Comprehensive Environmental Response, Compensation, and Liability Act as provided by 27A O.S. Section 
2-15-101 et seq. 
 
Issuance of the Certificate will resolve JM Assets’ civil and administrative liability to the DEQ for historical 
contamination on the surface of the Site (27A O.S. §2-15-108(A)), and this protection extends to future 
lenders, lessees, successors, or assigns (27A. O.S. §2-15-18(B)). The protection remains in effect as long as 
the property is in compliance with the Certificate of No Action Necessary and any post-certification 
conditions or requirements specified in the consent order, this Brownfield Proposal, and/or the Brownfield 
Certificate.  The release of liability from administrative penalties and any civil actions authorized by the 
Oklahoma Brownfields Voluntary Redevelopment Act does not apply to pollution that occurs outside the 
scope of the consent order or the certificate, pollution caused or resulting from any subsequent 
redevelopment of the property, or existing pollution not addressed during the project. 
 
The Site is an Eligible Response Site as defined by the 2002 Brownfield Amendments to the Comprehensive 
Environmental Response, Compensation and Liability Act of 1980 as documented in a March 24, 2009, 
Consent Order.  Therefore, the issuance of the Certificate also bars the U.S. Environmental Protection 
Agency from pursuing actions at the Site under the authority of the Comprehensive Environmental 
Response, Compensation, and Liability Act (42 U.S.C. § 9628 (b)(10)). 
 
Comments on this proposal will be accepted from the public for twenty working days after the issuance of 
the Proposal (OAC 252:221-3-5).  DEQ will consider comments and concerns from the public in its final 
determination, and will prepare a response to comments in the final approval or denial of the plan.  DEQ, 
at the request of concerned citizens, may hold a public forum to address relevant environmental concerns 
before final determination. 
 

9.1 Time period for Comment 
The time period for public Comment will be 20 working days from publication of a notice in a local 
newspaper.   
 
Public notice was issued on ____________________________. 
 
Comments will be accepted in writing until __________________________________. 
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9.2 All comments on this proposal and any request for a public forum to discuss the project should 

be in writing and sent to: 
 
Rachel Francks 
Oklahoma Department of Environmental Quality 
Land Protection - Brownfields Program 
707 North Robinson 
P.O Box 1677 
Oklahoma City, OK  73101 
rachel.francks@deq.ok.gov 

 
9.3 Questions about the proposed cleanup or the technical aspects of this proposal should be 

directed to:  
 
Rachel Francks 
Oklahoma Department of Environmental Quality 
Land Protection  - Brownfields Program 
707 North Robinson 
P.O Box 1677 
Oklahoma City, OK  73101 
rachel.francks@deq.ok.gov 
 

9.4 Repository 
  
Broken Arrow Library/South 
Available at the front desk 
3600 S. Chestnut 
Broken Arrow, OK   
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Partial Historical Extent of the Strip Mine in the area of the former Broken Arrow Landfill 

 

 Former Broken Arrow Landfill 

  
 Footprint of the former Strip Mine 
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Appendix B 

Table 1  Sediment Sample Analytical Results for the Unnamed Tributary of Adams 

Table 2  Surface Water from Adams Creek Sample Analytical Results for Detected 

 Parameters 

Table 3  Soil Sample Analytical Results for Detected Parameters (Updated June 2011) 

Table 4 Groundwater Sample Analytical Results for Detected Parameters 

  



Parameter

Sample Depth

Antimony 2.8 N/A < 5 N/A 410

Arsenic 52.9 N/A 48.3 N/A 1.6

Beryllium 5.66 N/A 5.45 N/A 2,000

Cadmium 4.39 N/A 3.16 N/A 800

Chromium 24.3 N/A 21.4 N/A 180,000*

Copper 29.2 N/A 21.3 N/A 41,000

Lead 66.8 N/A 37.1 N/A 800

Mercury 0.018 N/A < 0.033 N/A 43

Nickel 439 N/A 401 N/A 2,000

Selenium 41 N/A 43 N/A 5,130

Silver 2.4 N/A 2.06 N/A 5,130

Thallium < 0.192 0.099 < 0.2 0.099 1

Zinc 1130 N/A 906 N/A 310,000

pH (S.U.) 7.48 N/A 7.82 N/A

CS‐2       
SEDIMENT  
(11/10/10)

* Protection of Groundwater SSL values (according to the Regional Screening Level Summary Table 
(May 2011)

MCL values are based on the Regional Screening Level Summary Table (May 2011)

N/A:  Not Analyzed

TABLE 1 ‐ SEDIMENT SAMPLE ANALYTICAL RESULTS FOR THE UNNAMED TRIBUTARY OF ADAMS 
CREEK (UPDATED JUNE 2011)

FORMER BROKEN ARROW LANDFILL ‐ BROKEN ARROW, OKLAHOMA

ODEQ‐LPD CASE NO. 09‐057

SAMPLE DATES:  AUGUST 4, 2010 & NOVEMBER 10, 2010

Specific 
Conductance

Industrial Soil 
Screening Level

CS‐1       
SEDIMENT  
(11/10/10)

N/A

CS‐1       
SEDIMENT  
(08/04/10)

N/A

CS‐2       
SEDIMENT  
(08/04/10)

Concentrations in BOLD are above the Industrial Soil Screening Level

All values are in mg/Kg or ppm unless otherwise noted

**  ODEQ Risk Based Cleanup Levels

1530 
umhos/cm

958 umhos/cm





Parameter SS‐1 SS‐2 SS‐3 SS‐4 DUP/SS‐2

Sample Depth (0‐6") (0‐6") (0‐6") (0‐6") (0‐6")

Antimony < 4.9 < 4.9 < 4.81 3.6 < 5 410

Arsenic 13.8 19.2 11.1 22.6 15.7 1.6

Beryllium 0.84 1.27 0.59 1.3 1.27 2,000

Cadmium 0.38 1.87 0.29 0.99 1.12 800

Chromium 22.8 59.4 30.2 48.4 34.9 180,000*

Copper 21.1 95.2 29.7 59.7 40.1 41,000

Lead 20.4 30 21.4 28.7 22.7 800

Mercury 0.03 0.12 0.051 0.1 0.055 43

Nickel 22.4 170 22.6 91.5 89.3 2,000

Selenium < 3.77 < 3.85 < 3.92 < 3.7 < 4.81 5,130

Silver < 0.52 0.87 < 0.54 < 0.51 < 0.53 5,130

Thallium 0.13 0.802 0.297 0.443 0.378 10

Zinc 65.4 341 87 204 189 310,000

pH (S.U.) 7.66 5.88 4.89 4.37 6.51

TABLE 3 ‐ SOIL SAMPLE ANALYTICAL RESULTS FOR DETECTED PARAMETERS  (UPDATED JUNE 2011)

FORMER BROKEN ARROW LANDFILL ‐ BROKEN ARROW, OKLAHOMA

ODEQ‐LPD CASE NO. 09‐057

SAMPLE DATE:  AUGUST 4, 2010

Specific 
Conductance

Industrial Soil 
Screening Level

409 
umhos/cm

183 
umhos/cm

Concentrations in BOLD are above the Industrial Soil Screening Level

All values are in mg/Kg or ppm unless otherwise noted
* Protection of Groundwater SSL values (according to the Regional Screening Level Summary Table 
(May 2011)
**  ODEQ Risk Based Cleanup Levels

677 
umhos/cm

1530 
umhos/cm

1510 
umhos/cm
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