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EXECUTIVE SUMMARY

Shaw Environmental and Infrastructure, Inc. (Shaw) was retained by the FI Kansas Remediation Trust to
perform a Site Characterization (SC) of the former Farmland Industries Nitrogen Plant in Lawrence,
Kansas (Property). Site Characterization field activities were completed as outlined in the KDHE-
approved SC Work Plan from late March to early May 2005. Additional sampling activities were
completed in June and July,-2005. The primary objective of the site characterization was to collect
environmental data to identify the areal and vertical extent of the targeted analytes at the property. The
targeted analytes of the SC were nitrates, ammonia, RCRA metals, TPHs, VOCs, and PCBs. In support

of this objective, the site was classified into six areas based on former property use and/or natural site
boundaries. These areas are:

s Area A: UAN Storage Area

s Area B: Northern Ponds

s Area C: Northwest Site Area
s Area D: Operations Area

s Area E: Southwest Site Area
s Area F: Southeast Site Area

Surface soil, subsurface soil, groundwater, and sediment samples were collected from the six designated
areas and submitted for the appropriate analysis as described in the Work Plan. Analytes were selected
based on past operational activities and previous site investigations.

In support of this effort, 404 sample locations were sampled, generating over 1,200 samples. These
samples were submitted for analysis for the following constituents:

s 838 soils, 184 sediment and 29 groundwater samples were analyzed for Nitrate plus Nitrite and
Ammonia as Nitrogen;

* 153 sediment samples were analyzed for TKN;

s 82 soils, 165 sediment and 1 groundwater samples were analyzed for RCRA metals;

e 54 sediment samples were analyzed for Hexavalent chromium;

e 33 soil and 3 sediment samples were analyzed for TPH;

s 22 soil and 19 sediment samples were analyzed for VOCs; and

* 4 soil samples were analyzed for PCBs.

Three areas were deemed to have not been impacted by former plant operations and require no further
action. These areas are Area C, E, and F, which comprise 225 acres of the 467-acre site area. These
areas are vegetated, and concentrations for total nitrate plus ammonia were below the Risk Based

Standards for Kansas RSK Manual (RSK) threshold value of 200 mg/kg. Specific analytical results for
these areas are summarized as follows:
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Area C — Northwest Site Area

Analytical results for the 19 locations sampled across Area C support that this area was not adversely
impacted by former plant operations. The 34 soil samples analyzed for nitrogen compounds and RCRA
metals were unremarkable, with nitrate plus nitrite concentrations no greater than 12.7 mg/kg and

ammonia concentrations no higher than 57.8 mg/kg. It was concluded that no further action is warranted
for the 85 acres comprising Area C.

Area E - Southwest Site Area

Analytical results for the 13 locations sampled across the 50 acres comprising Area E support that this
area was not adversely impacted by former plant operations. The 36 soill samples analyzed for nitrogen
compounds and RCRA metals were unremarkable, with nitrate plus nitrite concentrations not detected.
RCRA Metals analysis for one sample indicated the presence of arsenic at 8.61 mg/kg, barium at 233

mg/kg, chromium at 18.7 mg/kg, and lead at 21 mg/kg. Itis proposed that no further action is warranted
for Area E.

Area F —Southeast Site Area

Analytical results for the 29 soil boring and 14 sediment locations sampled across the 90 acres
comprising Area F support that soils in this area were not adversely impacted by former plant operations.
The 58 soil samples analyzed for nitrogen compounds and RCRA metals were unremarkable, with nitrate
plus nitrite concentrations no greater than 6.2 mg/kg and ammonia concentrations no higher than 44.8
mg/kg. Wtis proposed that no further action is warranted for Area F.

The remaining site areas comprising the remaining 242 acres of the site were found to contain areas of
interest that will require further evaluation in support of remediation activities. it is believed that sufficient

data was collected during the SC to proceed to these project milestones. The areas of interest (AOls)
delineated are described below.

Area A - UAN Storage Area

Area A is comprised of what formerly had been designated as the UAN Storage Area, Ammonia Nitrate
Processing Area, Nitrate Bulk Warehouse. This area comprises approximately 120 acres and lies in the
north central area of the property. The estimated total area impacted in Area A is 30 acres. This areais
topographically the highest area of the property. In support of site characterization activities, 473 surface
and subsurface soil samples, 19 groundwater samples, and 7 sediment samples were collected from this
area. Per the SC work plan, 201 samples had been planned to be collected. The additional samples

were required due to the depth of the soil overlying bedrock at the northern and northeastern end of
Area A.

The UAN Storage Area was found to contain elevated concentrations of total nitrogen with elevated
ammonia concentrations located in subsurface soil samples to a depth of 30 feet in several areas
adjacent to the Bag Warehouse, the French Drain sumps, and Nitrate Bulk Warehouses.

Central Ponds: Site characterization data obtained from and in the vicinity of the Central Ponds
comprised of two intermittent, ponds indicates that total nitrogen contamination is limited to these pond
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areas with total nitrogen concentrations measured in excess of 10,000 mg/kg. Samples collected outside
of the pond area were observed to have total nitrogen concentrations at levels at less than 100 mg/kg.

This is indicative that elevated total nitrogen compounds in this area are limited to the sediments in these
ponds.

6.000.000-Gallon UAN AST Area: Analytical results indicated that the subsurface soils in this 12-acre
area immediately adjacent to this AST and extending to the west have been impacted by former UAN
production and storage activities. Total nitrogen concentrations are observed to increase at depth with

levels in excess of 1,000-mg/kg. The AST was installed in the former area of two lined UAN storage
lagoons that were removed in the late 1980s.

Bag Warehouse Area: A 2-acre area along the northern and eastern ends of the Bag Warehouse has
been impacted by former nitrate production and storage activities. Total nitrogen concentrations are
observed to increase with depth, with levels in excess of 1,000 mg/kg.

Northern Reach of Primary Drainage Ditch: Although Area C has been interpreted as not having been
impacted by former plant operations, it was observed that the northern third of the primary drainage ditch
for the site has received nitrogen-impacted sediment from Area A. Area A borders the western bank of
this ditch, and Area B borders this drainage ditch as it extends east along the southern end of the

Northern Ponds. Analytical resuits for these collected samples indicated total nitrogen levels greater than
1,000 mg/kg.

' Area B - Northern Ponds

Area B consists of a series of ponds located in the far northeastern area of the site. These ponds are, in
order from west to east, the Krehbiel Pond and West Pond, the West Extension Pond, the West Effluent
Pond, the East Effluent Pond, the West Lime Pond, the Rundown Pond, the Overflow Pond, and the East
Lime Pond. The latter six ponds are designated in this Site Characterization Report (SCR) as the primary
ponds. The Krehbiel Pond, West Pond, and West Extension Pond are considered secondary ponds.

This total area covers approximately 55 acres. The ponds were designed to receive different process
waters and storm water runoff during plant operations.

Five of the six primary ponds have been evaluated as having pond sediments that have been impacted
by ammonia and, to a lesser extent, chromium and arsenic. For comparison, the mean concentrations of
the target analytes were calculated for the pond. It is noted that mean arsenic concentrations ranged
from 6.24 mgl/kg to 14.47 mg/kg in the six ponds, with arsenic at the highest mean concentration in the
East Lime Pond. Mean barium levels ranged from 193 mg/kg to 526 mg/kg, with the highest mean for
barium observed in the East Effluent Pond. Cadmium means were distributed from 0.069 mg/kg to 1.031
mg/kg. Mean total chromium levels were widely distributed, ranging from a low of 6 mg/kg in the East
Lime Pond to 1,362 mg/kg in the East Effluent Pond. Hexavalent chromium analysis was completed for
three of the ponds: The East Lime Pond, the Rundown Pond, and the West Lime Pond. Hexavalent
chromium was only detected in six samples collected from the Rundown Pond at concentrations ranging

from 1.49 mg/kg to 2.99 mg/kg. Lead was noted to have means ranging from 4.5 mglkg to 29.8 mg/kg,
with the highest mean noted in the Rundown Pond.
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TKN had the highest concentration of 12,817 mg/kg in the Rundown Pond, which was almost double the

7,492 mg/kg mean level noted in the Overflow Pond. The East Lime Pond had the lowest TKN mean
concentration at 435 mg/kg.

Similarly, ammonia also was noted to have the highest mean concentration in the Rundown Pond at

8,064 mg/kg, with the Overflow Pond at the second highest at 1,252 mg/kg. Ammonia was undetected in
the East Lime Pond.

Results for NO, & NO3 also strongly followed these results, with the Rundown and Overflow Ponds

having the highest mean concentrations. The East Lime Pond again was the least impacted by nitrogen
compounds of the six primary ponds.

Collectively the six primary ponds and three secondary ponds contain an estimated 226,000 cubic yards
(cy) of sediment.

Area D - Operation Area

Area D is located in the south central area of the site and borders Highway K-10 to the north. This area
covers approximately 65 acres and was the main plant area. This area is comprised of eleven sub-areas
that have been designated as the Oil Pond; the Spill Pond; the Urea Area; the Chrome Reduction Area
(CRS Unit); the Paint Shop Maintenance Area which consists of the Paint Shop, Garage, and Gravel Lot;
the Ammonia Production - Primary Reformer Area; the Cooling Towers; the Nitric Acid Area; the Boiler
Furnace and Fuel Oil Storage Area; the Old Ammonia Plant Area; and the Catalyst Landfill.

Specific areas of interest in Area D identified during the SC process are:

Urea Runoff Storage Vauit and Urea Production Area: Although the majority of soil samples collected in
the Urea Production Area indicated elevated total nitrogen concentrations, it was noted that total nitrogen
concentrations increased with depth in the vicinity of the Urea Runoff Storage Vault. Total nitrogen
concentrations in this area were measured in excess of 1,000 mg/kg.

Oil Pond: Three locations were sampled in the footprint of the Oil Pond that was formerly used for fire
training activities. Waste oil was burned in this pond for the fire training exercises. Analytical results
indicated that residual petroleum hydrocarbons are present in the soil contained in the pond area. The
highest observed TPH concentration in the soil samples collected was 560 mg/kg.

Spill Pond: Three locations were sampled in the footprint of the Spill Pond that was used formerly for
containing spilled #2 fuel oil. This fuel oil was contained in two ASTs and utilized for a backup energy
source for on-site electrical generators. Analytical results indicated that residual petroleum hydrocarbons
are present in the soil contained in the pond area. The range of TPH concentrations observed in
sediment samples from this pond was 640 mg/kg to 4,500 mg/kg.

Catalyst Landfill: The location of the Catalyst Landfill was defined during site characterization activities.
A sample of the catalyst material was retrieved at a depth interval of 4 to 8 feet at sample location A05-
$S-05, and was submitted for analysis. Total chromium was detected in this sample at a concentration of
10,100 mg/kg. A second sample was retrieved in this general location and submitted for TCLP analysis
with a reported result of non detect for this catalyst material for Arsenic, Cadmium, Chromium, Lead,
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Mercury, Selenium, and Silver. Barium was detected at a concentration of 1.3 mg/l, which is well below
the regulatory limit of 100 mg/l. The Catalyst Landfill covers approximately .04 acres.

Ammonia Production-Primary Reformer Area: A 0.8-acre area at the Primary Reformer was found to have
total nitrogen concentrations between 100 and 1,000 mg/kg, with concentrations increasing with depth.

Extent of Impacted Groundwater

Impacted groundwater is present at the site. Groundwater samples from 39 groundwater monitoring wells
and 29 groundwater samples collected using a Geoprobe® rig were analyzed for nitrogen compounds
(nitrate, nitrite, and ammonia). Nitrate-nitrogen (Nitrate-N) was detected above U.S.E.P.A. Maximum
Contaminant Level (MCL) of 10 mg/L in 21 of 39 groundwater monitoring wells and 23 of 29 Geoprobe®
groundwater samples. High concentrations of ammonia-nitrogen (ammonia-N) were also detected in
groundwater; however, there is no MCL. for ammonia.

Groundwater samples from 14 groundwater monitoring wells were analyzed for RCRA metals (Arsenic,
Barium, Cadmium, Chromium, Lead, Mercury, Selenium, and Silver). Arsenic was detected above the

MCL of 10 g/l in 12 of 14 wells. None of the other RCRA metals were detected at concentrations above
the MCL.

Siity Clay Aquifer

Nitrate-N concentrations range from 0.15 to 33,310 mg/L in the Silty Clay Aquifer. Nitrate-N
concentrations were highest near the former West Pond and Krehbiel Pond. An additional area of
elevated nitrate-N concentrations is in the vicinity of the former No. 2 Urea Bulk Warehouse. The highest
concentration of nitrate-N in any groundwater samples from this location was 33,310 mg/L in Geoprobe®
sample AOINE-GW-16. Concentrations of less than 10 mg/l. are found south of the former No. 2 Urea
Bulk Warehouse and north of the railroad tracks forming the northern boundary of the site.

Ammonia-N concentrations range from less than 0.06 to 51,640 mg/L in the Silty Clay Aquifer.
Ammonia-N concentrations were highest near the West Pond and Krehbiel Pond. The area around the
#2 Urea Bulk Warehouse was observed to have Ammonia-N concentrations in excess of 1,000 mg/l.

Concentrations of less than 10 mg/L are found south of the former No. 2 Urea Bulk Warehouse and north
of the railroad tracks forming the northern boundary of the site.

Six wells screened in the Silty Clay Aquifer were analyzed for Arsenic. Arsenic concentrations range from
14.7 to 138 pg/L in the six groundwater samples collected from the Silty Clay Aquifer and analyzed for
metals. All the wells sampled for arsenic are in the vicinity of the northern ponds. Arsenic concentrations
were highest in monitoring well PSW-03A located north of the West Lime Pond.

Deep Alluvial Aquifer

Nitrate-N concentrations range from less than 0.06 to 24.2 mg/L in the Deep Alluvial Aquifer. Nitrate-N

concentrations exceeded the MCL of 10 mg/L only in the northwest portion of the property in groundwater
monitoring well PW-09 (24.2 mg/L).

vi
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Ammonia-N concentrations range from 0.2 to 31.9 mg/L in the Deep Alluvial Aquifer. Ammonia-N

concentrations exceeded 10 mg/L only in the northwest portion of the property in groundwater monitoring
well PW-09 (31.9 mg/L). '

Six wells screened in the Deep Alluvial Aquifer were analyzed for arsenic. Arsenic concentrations range

from less than 10 to 41.1 pg/L in the Lower Aquifer. Arsenic concentration was highest in monitoring well
PSW-03B, located north of the West Lime Pond.

Bedrock Water Bearing Zone

Nitrate-N concentrations range from less than 0.06 to 1,780 mg/L in the Bedrock water bearing zone.
Nitrate-N concentrations were highest in groundwater monitoring well PW-01 (1,780 mg/L) and in
monitoring well N-02 (1,620 mg/L) on top of the sandstone hill at the former UAN lagoons and present
location of the 6,000,000-gallon AST. Nitrate-N concentrations in wells in the Chrome Destruct Area
ranged from less than 0.06 mg/L to 98.9 mg/L.

Ammonia-N concentrations range from less than 0.06 to 1,140 mg/L in the Bedrock Water Bearing Zone.

Ammonia-N concentrations were greater than 10 mg/L only in groundwater monitoring wells PW-01 (900
mg/L) and N-02 (1,150 mg/L).

Two wells screened in the Bedrock Water Bearing Zone were analyzed for arsenic. Arsenic

concentrations range from less than 10 to 21.6 pg/L. Arsenic concentrations were measured in
monitoring well MW-06 at a concentration of 21.6 mg/L.

In summary, based on the well control across the site, impacted groundwater appears to be localized in
several areas that are directly linked to past plant operations that produced ammonia, urea, or stored
nitrogen containing materials. These areas are Area A and Area B with the highest concentrations of
nitrate and ammonia observed along the north and northeastern perimeter of Area A and at the West
Extension Pond and the Ammonia Plant. The West Extension Pond, West Pond, and Krehbiel Pond
areas were observed to have the highest nitrate and ammonia concentrations in groundwater. Elevated
Nitrate levels in groundwater directly correlated with areas of total nitrogen-impacted soil.

Vil
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Area D — Operations Area — Total Nitrogen in Soil Concentration Map

Area D — Operations Area — RCRA Metals in Soil Concentration Map

Area D — Operations Area — Total Petroleum Hydrocarbons in Soil Concentration Map
Area D — Operations Area — Detected VOCs in Soil Concentration Map

Area D — Operations Area — PCBs in Soil Concentration Map

Area E — Southwestern Site Area - Total Nitrogen in Soil Concentration Map

Area E — Southwestern Site Area ~ RCRA Metals in Soil Concentration Map

Area F — Southeastern Site Area — Total Nitrogen in Soil/Sediment Concentration Map
Area F — Southeastern Site Area — RCRA Metals in Soil/Sediment Concentration Map

Xii
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ACRONYM LIST

Ag Silver

Ammonia-N  Ammonia-nitrogen

AOCs Areas of concern

ARARs Applicable or relevant and appropriate requirements
As Arsenic

AST Above-ground storage tanks

Ba - Barium :

bgs Below ground surface

CAA Clean Air Act

Cd Cadmium

CI/ICAS Comprehensive Investigation/Corrective Action Study
CWA Clean Water Act

CLP Contract Laboratory Program

Cr Chromium

CRS Chromium reduction system

cy Cubic yards

FDS French Drain System

FS Feasibility Study

FSP Field and Sampling Plan

gpm Gallons per minute

GPS Global positioning system

Hg Mercury

KDHE Kansas Department of Health and Environment
KGS Kansas Geological Society

LCS/LCSD laboratory control samples/laboratory control sample duplicates
MCL Maximum Contaminant Level

MCLG Maximum Contaminant Level Goals

MEK Methyl Ethyl Ketone

mg/L Milligrams per liter

mg/kg Milligrams per kilogram

MS/MSD matrix spike/matrix spike duplicates

MSL Mean sea level

NAD North American Datum

NCP National Contingency Plan

Nitrate-N Nitrate-nitrogen

NPDES National Pollutant Discharge Elimination System
ug/L microgramsi/liter

OSHA Occupational Safety and Health Act

Pace Pace Analytical Services, Inc.

Pb Lead

PCBs Polychlorinated Biphenyls

PID Photoionization detector

ppmv ~ parts per million volume

Property The former Farmland Nitrogen Manufacturing plant in Lawrence, Kansas

Xiit
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PVC Polychlorinated bipheny!

QA Quality Assurance

QC Quality Control

RFA RCRA Facility Assessment

RPD Relative percent difference

RSK Risk Based Standards for Kansas

SC Site Characterization

SCR Site Characterization Report

Se Selenium -

Shaw Shaw Environmental and Infrastructure, Inc.
SM Standard Method

STL Severn Trent Laboratory

SWMUs Solid Waste Management Units

TBC To be considered

TCLP Toxic Characteristic Leachate Procedure
TKN Total Kjeldahl Nitrogen

Total Nitrogen Nitrate plus Nitrite + Ammonia as Nitrogen
TPH Total Petroleum Hydrocarbons

TPH as DRO  Total Petroleum Hydrocarbons as Diesel Range Organics
TPH as GRO Total Petroleum Hydrocarbons as Gasoline Range Organics
TPHas FP Total Petroleum Hydrocarbons as Fuel Product

UAN Urea-ammonium nitrate

VOCs Volatile Organic Compounds

Xiv
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1.0 INTRODUCTION

The former Farmland Nitrogen Manufacturing plant in Lawrence, Kansas ("Property”) began
operations in 1954, and produced over its operating period various nitrogen-containing
chemicals that included ammonia, urea, nitric acid, ammonium nitrate, and urea-ammonium
nitrate (UAN) solution. Not all of these chemicals were produced over the entire lifetime of the
plant (1954-2001). All manufacturing operations were shut down in 2001 when the plant was
closed due to the economic downturn of the agricultural fertilizer market, rising energy costs,
and the eventual bankruptcy of Farmland Industries and plant shutdown. Subsequently, the
Kansas Department of Health and Environment (KDHE) mandated a comprehensive site
characterization (SC) of the property. The Fl Kansas Remediation Trust, the current owner of
the property, retained Shaw Environmental and Infrastructure, Inc. (Shaw) to perform the SC.

This report presents the results. A significant portion of the Property has been found to be
suitable for reuse in its present state.

All SC activities were performed in accordance with the KDHE-approved Site Characterization
Work Plan. This work plan was originally submitted to the KDHE on January 7, 2005, and was
approved with a re-submittal of the document on February 7, 2005. This work plan provided the
strategy and approach for the characterization of the Property. The data collected in this
characterization phase has been evaluated and the results presented and discussed in this Site
Characterization Report (SCR). The data included the collection of over 1,200 samples of
groundwater, soil and sediment. Based on the area where these samples were collected, they
were submitted to an on-site laboratory, Pace Analytical Laboratory, Inc., or both for Nitrate plus
Nitrite, Ammonia as Nitrogen, Total Kjeldahl Nitrogen, RCRA Metals, Hexavalent Chromium,
Total Petroleum Hydrocarbons, Volatile Organic Compounds, Polychlorinated Biphenyls, and
TCLP analysis. The analysis of these data was used to define the extent of site areas impacted
by former operations, to determine if further investigations are required within a specific area of
the site, to determine if supplemental groundwater response action is warranted, and to assist in

the future evaluation and selection of corrective actions for areas of the Property requiring
mitigation.

The Property was originally divided into 19 individual areas as described in the Site
Characterization Work Plan for the field sampling effort. These areas were subsequently
reclassified for the SCR based on use of the property and the results of the investigation.

The reclassification resulted in the designation of six site areas as follows:

e Area A: UAN Storage Area
e Area B: Northern Ponds

¢ Area C: Northwest Site Area
+ Area D: Operations Area

e Area E: Southwest Site Area
e Area F: Southeast Site Area
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The reclassification of the Property areas is described in greater detail in Section 4.1 of the SCR.
The focus of the site characterization of each area was to gather the data necessary to

address whether soils on site had been impacted by past plant operations and whether an
impacted area is contributing environmental impacts to storm water and groundwater quality.
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2.0  SITE DESCRIPTION AND HISTORY

2.1 SITELOCATION

The 467-acre Property is located in Douglas County on the eastern edge of the City of Lawrence,
Kansas, and approximately one half mile south of the Kansas River. The address of the site is
1608 North 1400 Road Lawrence, Kansas 66046. The site extends into Sections 4 and 5 of .
Township 13 South, Range 20 East (Figure 2-1).

2.2 SITE DESCRIPTION

The Property area encompasses 467 acres, and is bounded on the north by 15" Street and the
Burlington Northern Santa Fe Railroad. The remaining property lines border undeveloped and

developed commercial property on the east, mixed industrial and residential areas on the west,
and State Highway K-10 on the south. The site has been inactive since its closure in 2001.

2.3 OPERATIONAL HISTORY

The Lawrence, Kansas, former Farmland plant began operations in 1954 as the Cooperative
Farm Chemical Association. Through the years the plant had been expanded and updated to
provide a variety of nitrogen fertilizer products to local cooperatives in the Midwest. The plant was
acquired by Farmland Industries in 1984. Products produced at this facility have included
anhydrous ammonia, nitric acid, granular urea, prilled ammonium nitrate, and UAN solution.

Each of these production areas consisted of a wide variety of structures and buildings. In
addition to the production areas, the facility had diverse support activities which were located
across the plant grounds. Figure 2-2 provides an aerial view of the property and the designated

site characterization study areas (Areas A-F). Figure 2-3 illustrates the plant production features
with site characterization sample locations.

Ammonia Plant
The original ammonia plant, referred to as the *Old Ammonia Plant” operated from 1954 to 1971.
The “Old Ammonia Plant” was located in the southwest portion of the site and adjacent to

Highway K-10. The old Ammonia Plant is located in what is referred to as Area D, Operations
Area, of the SCR.

The Old Ammonia Plant was taken out of service when it was considered obsoiete, and it was
more cost effective to replace the plant than to retrofit it with state-of-the-art equipment. From
1971 to 1981 the Old Ammonia Plant was dismantied. Process equipment was re-used on the
site, relocated to other Farmland facilities, or sold as scrap metal.
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Construction on a new ammonia plant was initiated and completed in 1971. The new ammonia
production.plant was located in the southwest portion of the Property between the No. 2 urea
plant and the main cooling tower area. Farmland produced ammonia until operations ceased in
2001. The Ammonia Plant was auctioned and sold in 2004 to Oman Chemical and
Pharmaceuticals LLC. The buyer intends to dismantle and ship the plant overseas. The

dismantling and removal of the plant from the property is scheduled to be completed in 2006.
The new Ammonia Plant is also located in Area D.

Nitric Acid Plant _ ‘ .
Farmland produced nitric acid for use as an intermediate in the manufacture of ammonium
nitrate. The nitric acid production area is located in the southwestern portion of the site and east
of the cooling tower area. The nitric acid plants were also located in Area D. Six separate nitric
acid production areas were located at the plant. Plants No. 1 and No. 2 began operation in 1954
and were shut down before 1990. Plants No. 3 and No. 4 were constructed in 1958 and 1960
respectively, and were shutdown in the early 1990s. Plants No. 5 and No. 6 were constructed in

1963 and 1968 respectively, and were operational up to 2001. On average 275,000 tons of nitric
acid were produced each year.

Ammonium Nitrate Plant

Farmland operated two ammonium nitrate plants. Plant No. 1 began operations in 1954 and
produced approximately 217,000 tons of ammonium nitrate per year. Plant No. 2 also began
operations in 1954 but was shut down in 1978. Both plants are located in the north central
portion of the plant property in Area A.

Urea Plant

Urea production commenced at the Farmland Lawrence, Kansas plant in 1974 with approximate
production of 170,000 tons per year. The urea plant is located in the southwest portion of the
Property north of the ammonia plant in what has been designated as Area D. Process waters
resulting from the production of urea contain high concentrations of urea and ammonia. These
waters were pumped to the Rundown Ponds for reuse in UAN production. The Urea Plant was
auctioned and sold in 2004. The buyer intends to dismantle and ship the plant overseas. The
dismantling and removal of the plant from the property is scheduled to be completed in 2006.

Urea Ammonium Nitrate (UAN) Plant
The UAN area is located in the north central portion of the Property, north of the ammonium
nitrate plants. UAN production started in approximately 1959, and ended in 2001 with the

cessation of manufacturing operations. The UAN Plant is located in what is designated as Area A,
UAN Storage Area

Plant Process Water

During its years of operation the plant utilized water pollution control systems to reduce the
amount of ammonia and nitrates that were discharged to an NPDES-permitted outfall. Process
waste streams and stormwater runoff from the urea production area and ammonium nitrate area
were collected in a series of lagoons/ponds located in the northern portion of the site. This area
had been designated as Area B, Northern Ponds, in the SCR. This water was then concentrated
in the nitrate area concentrator or ammonia plant area concentrator and then pumped to the
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concentrate storage pond for use in UAN solutions blending. The concentrate storage ponds
were replaced in 1988 with a 6-million-gallon capacity aboveground storage tank.

With the plant shdtdown in 2001, the nitrate-impacted stormwater runoff could no longer be
returned to the process. This nitrate-impacted runoff was subsequently directed to and stored in
the Rundown Pond located in the northeastern portion of the property.

A water management plan, or land application plan, was submitted to KDHE on March 10, 2005,
in support of application for a land application permit. The Land Application permit was received
from KDHE on April 22, 2005. This plan outlines the steps that the Fl Kansas Remediation Trust
will take to beneficially use the water contained in the ponds for agricultural purposes. Land
application activities are scheduled to commence in the fall of 2005.

Cooling tower blowdown water produced during the operational years of the plant was discharged
to the effluent pond system also located in the northeastern portion of the property. The cooling
tower blowdown water would have contained hexavalent and trivalent chromium prior to 1984.
Pond sediments were analyzed for total chromium and selected samples for hexavalent
chromium as part of site characterization activities.

The series of ponds, primarily the Rundown and Overflow Ponds, located in the northeastern
portion of the property represent the primary site concern as a nitrate source area. Previously,
surface water runoff from the areas of the site known to have nitrate-impacted soils was routed to
the Rundown and Overflow Ponds. In the winter of 2004 water handling practices were revised,
as approved by the KDHE, to minimize the amount of water directed to these ponds. Engineering
controls have been put in place to re-direct clean surface water runoff to the effluent pond
system. Recently additional modifications were made so that all surface water runoff that meets
NPDES discharge limits is directed to the effluent pond system, and discharged. Currently the
only water being directed to the Rundown Pond system is from the French drain portion of the
groundwater containment system.

Since 1972, the plant has discharged waste water to the Kansas River under the authority of a
NPDES permit issued by KDHE. These permits have periodically been revised and reissued with
more restrictive limits on the amount of ammonia and nitrate that could be discharged. A new
permit was approved by KDHE in January 2005 with the permit limits based on federal effluent
guidelines and surface water quality standards. The permit allows for a daily average of 247
pounds nitrate-nitrogen to be discharged. The permit also allows an ammonia-nitrogen daily
average concentration of 50 mg/l and a daily average of 530 pounds.

Since the shutdown of the production faciiities, no process water has been discharged; however,
storm runoff water is still processed through the effluent system and discharged to the river in
accordance and in compliance with the current NPDES permit. The new permit is based on
surface water quality standards and best professional judgment. These permit limits are
presently the basis for all future planning for discharges from the property.

Confirmation sampling is periodically completed to monitor surface water chemical composition
with respect to NPDES permit requirements.
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2.4 PAST INVESTIGATIONS

Previous investigations of the Property have included a RCRA Facility Assessment (RFA) that
was completed by PRC Environmental Management in September 1990. The RFA listed 21 solid
waste management units (SWMUs) as areas requiring further investigation. Farmland and KDHE
entered into a Consent Agreement (Consent Order Case No. 92-E-27) on January 27, 1993, to
conduct a Comprehensive Investigation/Corrective Action Study (CI/CAS). This investigation was
completed by Environmental & Safety Services Inc., with submittal of their Cl report
characterizing the 21 SWMUs and identifying areas of concern (AOCs) in January 1994. A
supplemental report was completed in October 4, 1994. The Cl investigations also included a
groundwater investigation that identified three water-bearing zones impacted by nitrates. The
CAS report was completed and approved on April 12, 1995.

Geraghty & Miller completed a RCRA Surface iImpoundment Closure Certification Report in
support of closure of the CRS unit on January 14, 1987.

Woodward Clyde Consultants has completed numerous studies at the site since 1974. Initial
studies focused on characterizing groundwater quality at the northern boundary of the site. In
November of 1985, Woodward Clyde Consultants completed the Revised Alternate Groundwater

Monitoring Plan. This plan, which is currently in place, defined long-term groundwater monitoring
requirements for the site.
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3.0 PHYSICAL CHARACTERISTICS OF SITE AREA

3.1 SURFACE FEATURES/PHYSIOGRAPHY

The Former Farmland Nitrogen Plant (Figure 3-1 — Topographic Map) lies near the boundary of
the Dissected Till Plain and the Osage Plains sections of the Central Lowlands physiographic
province. The major topographic features near the site are the east-trending Kansas River Valley
and a series of north-south oriented upland cuestas formed by differential erosion of the bedrock.
The Kansas River is located approximately % mile north of the site and plant drainage is toward
the river. Relief at the site is dominated by a sandstone bluff overlooking the Kansas River valley.
The average elevation of the Kansas River valley is approximately 817 feet above mean sea level
(MSL), while the top of the bluff within the plant site rises to just over 900 feet above MSL.

3.2 CLIMATE

The climate at the site is humid continental. In the Lawrence, Kansas area, annual extreme
temperatures range from below zero to over 100°F. The average daily maximum temperature is

66.9°F and the average daily minimum temperature is 45.2°F, with a mean of 56.5°F (USDA,
1997).

Normal rainfall for the Lawrence area is 39.78 inches per year. Since 1999, annual rainfall totals
have consistently been below normal on an annual basis (KSU, 2005). Table 3-1 presents the
monthly precipitation in Lawrence since January 1999.

The prevailing wind direction is southerly, but in January and February northerly winds are more
frequent. Winds in March tend to be easterly (USDA, 1997). Figure 3-2 shows the distribution of
winds in Lawrence from 2000 to 2004 (KSU, 2005).
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Monthly Precipitation Data
Lawrence, Kansas
January 1999 through June 2005

February 1, 2006

Year Month Monthly Precipitation Mean Monthly Deviation from
(inches) Precipitation ! (inches) Mean (inches)

1999 January 1.72 1.24 0.48
February 1.13 1.12 0.01

March 1.17 2.80 -1.63

April 8.93 3.46 5.47

May 6.92 4.96 1.96

June 6.33 5.82 0.51

July 0.71 3.97 -3.26

August 1.30 4.06 -2.76

September 6.39 4.52 1.87

Qctober 0.78 3.35 -2.57

November 1.80 2.24 -0.44

December 1.82 1.74 0.08

2000 January 0.19 1.24 ~1.05
February 2.31 1.12 1.19

March 3.16 2.80 0.36

April 0.88 3.46 -2.58

May 2.65 4.96 -2.31

June 7.20 5.82 1.38

July 2.38 3.97 -1.59

August 0.70 4.06 -3.36

September 4.61 4.52 0.09

Qctober 5.34 3.35 1.99

November 2.69 2.24 0.45

December 0.51 1.74 -1,23

2001 January 1.12 1.25 -0.13
February 2.85 1.19 1.66

March 217 2.74 -0.57

April 4.49 3.54 0.95

May 3.80 5.30 -1.50

June 6.32 5.63 0.69

July 2.91 4.01 -1.10

August 5.15 3.81 1.34

September 4.91 4.54 0.37

October 2.63 3.40 -0.77

November 0.36 2.57 2.21

December 0.51 1.80 -1.29

2002 January 0.03 1.25 -1.22

February 0.66 1.19 -0.53

March 0.92 2.74 -1.82

April 5.76 3.54 2.22

May 4.96 5.30 -0.34

June 0.22 5.63 -5.41

July 1.51 4.01 -2.50

August 2.18 3.81 -1.63

September 0.99 4.54 -3.55

Qctober 3.57 3.40 0.17

November 0.23 2.57 -2.34

December 0.07 1.80 -1.73
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Table 3-1, Continued
Monthly Precipitation Data
Lawrence, Kansas
January 1999 through June 2005

February 1, 2006

Year Month Monthly Precipitation Mean Monthly Deviation from
(inches) Precipitation * (inches) Mean (inches)
2003 - January 0.03 - 1.25 : -1.22
February 0.87 1.19 -0.32
March 1.61 2.74 -1.13
April 4.34 3.54 0.80
May 3.01 5.30 -2.29
June 4.34 5.63 -1.29
July 1.11 4.01 -2.90
August 6.98 3.81 3.17
September 2.26 4.54 -2.28
Qctober 0.74 3.40 -2.66
November 0.75 2.57 -1.82
December 2.36 1.80 0.56
2004 January 0.95 1.25 -0.30
February 1.45 1.19 0.26
March 3.90 2.74 1.16
Aprit 2.40 3.54 -1.14
May 4.42 5.30 -0.88
June 0.00 5.63 -5.63
July 9.25 4.01 5.24
August 0.00 3.81 -3.81
September 1.02 4.54 -3.52
October - 4.69 3.40 1.29
November 2.64 2.57 0.07
December 0.03 1.80 -1.77
2005 January 2.75 1.25 1.50
February 2.15 1.19 0.96
"~ March 0.71 2.74 -2.03
April 1.94 3.54 -1.60
May 5.69 5.30 0.39
June 4.40 5.63 -1.23
Notes:

! The normal precipitation values were recalculated beginning in 2001.

Data provided by Weather Data Library, Manhattan, Kansas (http://www.oznet.ksu.edu/wld).
Mean Monthly Precipitation is based upon a 30-year average.

Deviation from Mean is the difference between the reported monthly precipitation and the average monthly

precipitation.
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3.3 SOILS

Nine different soil mapping units, representing seven soil series, are present within the
boundaries of the site (Figure 3-3 — Soils Distribution Map) These include: Kennebec soils,
channeled (Kc); Pawnee clay loam, 3 to 7% slopes (Pc); Pawnee clay loam, 3 to 7% slopes (Ph);
Sibleyville complex, 7 to 15% slopes (Sv); Vinland complex, 3 to 7% slopes (Vc); Wabash silty
clay loam (Wc); Wabash silty clay (Wh); and Woodson silt loam, 1 to 3% slopes (Ws), (USDA,
1977). Details of-soil characteristics for each soil mapping unit are provided in Table 3-2. This
table also provides the soil types that are located in the six designated site areas.

The Kennebec Series consists of deep, well-drained to moderately-well-drained, nearly-level soils
on floodplains, which are generally dissected by meandering stream channels and are subject to
frequent flooding. The Kennebec soils mapped at the site are described as “channeled”. The
location of the Kennebec soil series on Figure 3-3 corresponds to a buried bedrock channel that
is evident on Figure 3-13. The Kimo series consists of deep, somewhat-poorly-drained,
nearly-level soils on floodplains, subject to ponding, and has a high water table during periods of
excessive rainfall. The Pawnee series consists of deep, moderately-weli-drained, gently-sloping
to sloping soils on uplands. The Sibleyville series consists of moderately-deep, well-drained,
sloping to strongly-sloping soils on uplands.

The Vinland series consists of shallow, somewhat-excessively-drained, sloping to moderately-
steep soils on uplands. The Wabash series consists of deep, poorly-drained to very-poorly-
drained, nearly-level soils on bottomlands and terraces. The Woodson series consists of deep,
somewhat-poorly-drained, nearly-level to gently-sloping soils on uplands (USDA, 1977).

-Soils located in Areas C, D, E, and F are subject to flooding and depression storage.

Permeabilities in the Total Nitrogen-impacted Property areas A, B, and D which as shown in this
report are permeable soils have permeabilities ranging from 2.8x10™® cm/sec to 8.5x10® cm/sec.

10
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3.4 REGIONAL GEOLOGY
3.4.1 Stratigraphy

The stratigraphic units exposed in the northeast portion of Douglas County consist of Pleistocene
and Recent alluvium and the Pennsylvanian-age Stranger Formation of the Douglas Group. The
Stranger Formation consists of five members: a basal conglomerate, the Tonganoxie Sandstone,
the Westphalia Limestone, the Vinland Shale, the Haskell Limestone, and the Robbins Shale
(KGS, 1960). Figure 3-4 is a geologic map of the site area as described on the geologic map of
Douglas County (O’Connor, 1992). Underlying the Stranger Formation and encountered in deep
borings are the Pennsylvanian-age Weston Shale of the Pedee Group. The Stanton Limestone
of the Lansing Group underlies the Weston Shale.

Stanton Limestone

The Stanton Limestone comprises three limestone and two shale members and is a resistant
cuesta-forming formation. The Captain Creek Limestone member is the lowermost member of
the Stanton Limestone. Itis gray or gray blue, dense, and fine grained. The Eudora Shale
Member is approximately 7 feet thick. The middle lower part is typically a black, carbonaceous,
fissile and thin-bedded shale. Commonly, about half a foot of gray or buff shale separates the
dark shale from the top of the Captain Creek Limestone member. The upper part of the member
consists of gray or greenish-gray thin-bedded shale. The Stoner Limestone member is a
light-bluish gray, wavy-bedded limestone containing numerous thin shaly partings. The limestone
is fossiliferous, fine grained, and contains abundant crystalline calcite. The Rock Lake Shale
Member consists of a lower gray, blue, and green shale containing carbonized plant fossils, and
locally, a thin coal less than one inch thick. The middle and upper parts consist of gray, buff, or
dark brown thin-bedded to massive very-fine-grained micaceous sandstone. The South Bend
Limestone Member is a medium-bedded, blocky, fine-grained to sandy gray fossiliferous
limestone. Locally it is disconformably overlain by basal deposits of the Stranger Formation. -

Weston Shale

The Weston Shale conformably overlies the Stanton Limestone and is overlain disconformably by
the Stranger Formation and Lawrence Shale. The Weston Shale consists of slightly more than
100 feet of gray-blue and gray marine shale. The lower 50 to 60 feet is a hard medium-gray or
bluish laminated and fissile clayey shale containing several zones of dense pinkish-gray clayey-
ironstone concretions, which weather yellowish brown or reddish brown. The upper part of the
formation is commonly more bluish than the lower part, is a slightly silty clayey shale, and at least
locally has carbonized plant fragments at the bedding planes. The upper part also contains

clay-ironstone concretions, but they are generally smaller and less numerous than those in the
lower part.
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Stranger Formation

The basal conglomerate consists of fragments of concretions derived from the underlying Weston
Shale, fragments of limestone derived from the Stanton and latan Limestones, reworked
invertebrate fossils, plant fragments, quartz sand and silt, and cementing material. The
conglomerate is thickest and best developed where the Stranger Formation is in contact with
parts of the Stanton Limestone. The conglomerate is not present everywhere, sandstone or
sandy shale being the basal deposit locally. In areas of thin Tonganoxie overlying
pre-Tonganoxie hills of Weston Shale, the basal deposits of the Tonganoxie may be represented
by a thin Zone of subrounded to subangular shale and siltstone pebbles.

The Tonganoxie Sandstone member is chiefly fine to very fine angular to subangular clear quartz,
which is slightly cemented with calcite. Poorly sorted silty and shaly beds may contain as much
as 20 percent mica by volume. Festooned crossbedded and massive sandstone is present in the
lower part of the Tonganoxie Sandstone member in many places. The well-sorted channel
sandstone deposits grade laterally and vertically into thin-bedded argillaceous sandstone,
siltstone, and shale, which are more micaceous and carbonaceous than the massive sandstone.

The upper and middle parts of the member contain the fairly persistent Upper and Lower Sibley
coals, and locally, other thin coals.

On fresh exposures the sandstone is very light gray to dark gray, the darker sand containing
more carbonaceous material, the lighter sand being better sorted and cleaner. Small amounts of
disseminated pyrite and iron-bearing clay minerals cause the sandstone to become stained with
iron and to weather to tan or yellow brown on outcrops. The siltstone and shale beds of the
Tonganoxie Sandstone are gray to blue and weather tan to yellow brown. Ironstone and limonite
concretions occur both in zones and scattered through the shaly parts of the member. Where the
Westphalia Limestone cannot be recognized, the top of the Tonganoxie Sandstone is placed at

the top of the Upper Sibley coal. The thickness of the Tonganoxie ranges from 0 to
approximately 120 feet.

The Westphalia Limestone member is a medium gray, carbonaceous laminated limestone as
much as 1.5 feet thick, but it is not continuous and hence not present at some outcrops. A zone

of calcareous shale above the Upper Sibley coal marks its probable position where limestone is
not present.

The Vinland Shale member is composed of gray clayey to sandy shale and sandstone beds,
chiefly marine, ranging from about 6 to 25 feet in thickness. A zone of the pelecypod Myalina
persists nearly everywhere in the shale and sandstone at the top of the member. Beds of
sandstone in the upper part locally attain a thickness of about 12 feet. The sand is fine to very
fine, slightly micaceous, and on outcrops is commonly well cemented with calcite. Most outcrops

of the Vinland are gray, tan-weathering, silty to sandy shale. Septarian concretions occur locally
in the upper part.

Overlying the Vinland Shale member is the gray to bluish-gray Haskell Limestone member, which
weathers brownish gray. The lower part of the Haskell Limestone member may be silty or very
sandy locally where it overlies, and is gradational into beds of sandstone in the Vinland Shale
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member. The lower, sandy part contains abundant mollusks. Fusilinids, brachiopods, crinoids,
and calcareous "Cryptozoon” type algae are common in the upper and middle parts, and locally
the upper part is oolitic. The upper surface has numerous depressions containing small
phosphatic nodules. The Haskell Limestone member is well exposed in and east of the City of
Lawrence between the Kansas and Wakarusa Rivers, and in the Coal Creek drainage area. lts
thickness ranges from 1.3 to 5 feet.

The Robbins Shale member is a gray marine clayey shale. In southern Douglas County, the
Robbins Shale member ranges in thickness from 0 to about 12 feet and is directly overlain by
massive beds of the Ireland Sandstone member, which are believed to be of non-marine origin.
In the northern two-thirds of Douglas County, the Ireland Sandstone is not recognized and the
sequence from the base of the Oread Limestone to the top of the Haskell Limestone member is
chiefly silty and sandy shale. The Robbins Shale member exposed in the Baldwin area is a
marine gray to blue argillaceous very thin-bedded shale that weathers yellow tan. A few inches
above the base is an impure goethite bed about 2 to 3 inches thick containing a molluscan fauna.
Sparse marine fossils also occur in the lower part of the shale.

Pleistocene and Recent Sediments

Overlying the Pennsylvanian rocks are Pleistocene and Recent (Holocene) sediments.
Undifferentiated Pleistocene till and glaciofluvial deposits mantle the bedrock formations to the
west and south of the site. Although glaciers from the most recent glaciation (Wisconsin Age) did
not cover this area, they did drain through the Kansas River valley, deepening the valley up to

70 feet into the bedrock. Drilling logs from within the floodplain area shows that bedrock lies 55
to 60 feet below ground surface (bgs) near the plant. The subsequent filling of the valley resulted
in a thick valley fill of coarse sediment in an active channel. The valley fill consists of
unconsolidated sands and silts with minor clay. Often, a coarse gravel is present at the base.

The Pleistocene Newman terrace was deposited on the valley flanks at nearly the same time as
the coarse valley fill was being deposited. The Newman terrace is present on the site as a
relatively flat area slightly above the present alluvial valley floor and directly below the sandstone
hill. The Newman Terrace deposits have been greatly dissected since Wisconsin time, and are
now present only in discontinuous bands near the valley bluffs. The sediments of the Newman
Terrace consist of silts and clays with occasional sand lenses.

Recent Kansas River valley sediments cover the coarse valley fill of Wisconsin Age with 10 to
30 feet of clays and silts with minor amounts of sand. An intermediate surface slightly below the
Newman terrace and slightly above the modern floodplain has been mapped within the area of
investigation by Dufford (1958). This intermediate surface is characterized by a more irregular
surface with prominent fluvial scars. The modern floodplain is typically composed of fine-grained
sediments and clay except in the active channel areas.
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3.4.2 Structural Geology

The Prairie Plains Monocline is the dominant regional structure that affects Pennsylvanian rocks
in Douglas County. The Pennsylvanian rocks dip westward and northwestward at about 20 feet
per mile (0.004 ft/ft). This structure is primarily post-Permian in age. Superimposed on the
regional structure are many smaller synclinal and anticlinal structures. The amount of structural
deformation generally increases appreciably with depth from the surface rocks into the older
Pennsylvanian and Mississippian rocks. Faulting and sharp flexing occur in rocks of the Douglas
and Pedee Groups and the Oread Limestone in southern Douglas County and adjacent areas to
the south and west. No faulting is described in northeastern Douglas County (KGS, 1960).

3.5 SITE STRATIGRAPHY

Bedrock occurs in outcrop and at depths ranging up to 56 feet bgs at the site. Outcropping
bedrock at the site consists of the Pennsylvanian-age Stranger Formation of the Douglas Group.

Deeper bedrock layers encountered in wells and borings at the site include the Weston Shale and
members of the Stanton Limestone.

The immediate plant area is characterized by a sandstone bluff overlooking the valley of the
Kansas River. The sandstone exposed in the hill is the Tonganoxie Sandstone member of the
Stranger Formation. The uppermost exposed beds at the site are thin-bedded shaly sandstone
probably equivalent to the Tonganoxie Sandstone. No massive sandstone was observed within
the plant boundaries, but an outcrop was noted immediately west of the plant along 15™ Street.
The sandstone exposed on the plant site is typically thin bedded with interbeds of sandy shale.

One or two borings have encountered a lenticular limestone beneath sandstone beds that is likely
the Westphalia Limestone member of the Stranger Formation. Typically, a blue shale that is not
exposed but is encountered in several deep borings on the site is found below the Tonganoxie
Sandstone. This shale is likely the Weston Shale. The uppermost rock unit present at the site
appears to be the Vinland Shale member of the Stranger Formation, and wells have penetrated
as deep as what is believed to be the Eudora Shale member of the Stanton Limestone.

The Pleistocene Kansas River Alluvium comprises the primary aquifer of the region. The

alluvium is a thick valley fill consisting of unconsolidated sands and silts with minor clay. Often, a
coarse gravel is present at the base.

The Pleistocene Newman terrace was deposited on the valley flanks at nearly the same time as
the coarse valley fill was being deposited. The Newman terrace is present on the site as a
relatively flat area slightly above the present alluvial valley floor and directly below the sandstone
hill. The East and West Effluent Ponds are developed on these deposits.

Two geologic cross sections were developed for the site (see Figure 3-5 - Cross Section
Location Map) and are included as Figures 3-6 and 3-7 (Site Stratigraphic Cross Sections).

Cross section A-A’ (Figure 3-6) begins at the southwest corner of the plant (Well MW-11) and
trends northeastward to well PSW-09B.
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The clay to silty clay unit is present throughout the cross section. The sandy lower unit is present
only in the northern part and pinches out onto the sandstone hill in the northwest portion of the
site. Bedrock lithologies include sandstone, shale, and limestone.

Cross section B-B’ (Figure 3-7) begins near the western edge of the plant at well PSW-14 on the
sandstone bluff and runs eastward to well PSW-10 south of the Rundown Pond. The subsurface
soil at the top of the bluff consists of silty clay or clay overlying sandstone bedrock. Fill material
from 4 to 8 feet thick is found at the base of the bluff (Wells PSW-13A/B to PSW-17). A dark
brown or black organic silty clay soil zone is present on the west side of the hill. The Deep Alluvial
sands are present only in wells PSW-13B and PW-08. Bedrock lithologies include sandstone,
shale, and limestone.

3.6 REGIONAL HYDROGEOLOGY

3.6.1 Physical Hydrogeology

3.6.1.1 Recharge

Groundwater recharge is seasonal in Douglas County, as in other parts of the Midwest. Winter
groundwater elevations are typically low during winter when the ground is frozen and precipitation
is slight. During the spring, precipitation is fairly abundant, snowmelt occurs, the temperature is
moderately cool, and evapotranspiration demands are low, resulting in considerable recharge.
Recharge may occur in other seasons whenever precipitation is sufficient to overcome
soil-moisture deficiency built up during a preceding dry period (KGS, 1960).

3.6.1.2 Kansas River Alluvial Aquifer

In Douglas County, fresh groundwater can be found in unconsolidated sediments locally to a
depth of about 90 feet and in consolidated rocks to a depth of about 500 feet (KGS, 1960).

The Kansas River alluvial aquifer supplies approximately 80 percent of the pumped groundwater
used in Douglas County (USDA, 1977). The saturated alluvial deposits have a wide range of
hydraulic conductivity values, but most are greater than 5 x 10 cm/sec, and in parts of the

aquifer they are greater than 5.6 x 10" cm/sec. The average hydraulic gradient of the water table
in this part of the Kansas River is approximately 0.0005.

3.6.1.3 Bedrock Aquifers

The Ireland and Tonganoxie Sandstones are the primary bedrock aquifers in Douglas County.
Only small quantities of water are available from other bedrock aquifers in the county (USDA,
1977). In the outcrop area of the Tonganoxie Sandstone in the lower part of the Wakarusa River
valley east and southeast of Lawrence, groundwater in the aquifer is chiefly unconfined, but west
and southwest of Lawrence the aquifer is confined between relatively impermeabie limestone and
shale beds, and the water is artesian. The hydraulic conductivity is 7 x 10" to 7 x 10 cm/sec, but
locally, well-sorted massive deposits are probably much more permeable. The hydraulic gradient
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in the artesian part of the aquifer is likely 0.001. The groundwater is moving northeastward from
southwestern Douglas County toward the Wakarusa River valley in the vicinity of Lawrence,
where it discharges into alluvial deposits in the Wakarusa and Kansas River valleys. Recharge in
the non-artesian parts of the Tonganoxie Sandstone member south and east of Lawrence is
chiefly from local precipitation in the outcrop area.

3.6.2 Chemical Hydrogeology

The chemical character of the groundwater from the Kansas River alluvium is a very hard calcium -
bicarbonate water that contains much iron and has a pH range from 6.9 to 7.5 (KGS, 1960).

Water from Quaternary deposits is generally good, except for carbonate hardness and locally
excessive iron content. The Ireland and Tonganoxie Sandstones yield calcium and magnesium
bicarbonate water of good guality in water table areas, and in the downdip or downgradient

artesian areas, they will yield a sodium bicarbonate water that is generally soft but high in
dissolved solids (USDA, 1977).

Chemical analyses were performed on groundwater samples collected in Douglas County (KGS,
1960). The amount of dissolved solids in 66 samples of groundwater collected from wells, test
holes, and springs ranged from 135 to 21,400 ppm. Twenty-two samples, all from Pennsylvanian
sandstone and limestone aquifers, contained more than 1,000 ppm.

The hardness of 97 samples of groundwater ranged from 19 to 2,590 ppm. The hardest and
softest waters were from Pennsylvanian sandstones, but more than half of the samples collected
from Pennsylvanian rocks had a hardness of less than 200 ppm. Almost all of the water samples
collected from Quaternary deposits had a hardness range from 200 to 800 ppm, and, in general,
were appreciably harder than water from Pennsylvanian sandstones. -

The iron content of 96 samples of groundwater ranged from 0.03 to 49 ppm. Of the 96 samples,
69 contained 0.3 ppm or more of iron. The fluoride content of 97 samples of groundwater ranged
from 0.0 to 12 ppm. Fifteen samples, all from Pennsylvanian sandstone aquifers, contained
fluoride in amounts greater than 1.5 ppm. Of the 64 samples analyzed for nitrate, only four
contained more than 90 ppm. Of these, three samples were from shallow dug wells. The nitrate

content of the 64 samples ranged from 0.0 to 257 ppm. The chioride content of 112 samples
ranged from 1.5 to 12,800 ppm.

3.7 SURFACE WATER HYDROLOGY

On-site surface water consists of 12 ponds, designated West Stormwater Pond, East Stormwater
Pond, Central Stormwater Pond, East Lime Sludge Pond, West Lime Sludge Pond, Overflow
Pond, Rundown Pond, East Effluent Pond, West Effluent Pond, an unnamed pond near the
former North End Maintenance Shop, West Pond and West Pond Extension, and Krehbiel Pond.

There is a drainage ditch located in the central portion of the plant that flows north toward the
Kansas River.
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Surface water runoff is generally to the north. Flow around the sandstone hill is generally to the
east, toward the ponds located in the northeast part of the site. Flow from the main section of the
former plant area is northward toward the East Effluent Pond. Flow from this pond is to the
north-northwest toward the Kansas River.

Stormwater and sanitary sewer from the plant is discharged from a weir located approximately
1,500 meters north of the plant's administration building and on the south side of 15" Street.
Discharge from the weir flows north through a culvert under 15™ Street, then for 625 meters in a
discharge ditch. The effluent then enters an unnamed tributary for storm water and flows another
450 meters into the Kansas River (Burns & McDonnell, 2001). '

None of the site lies within the 100-year floodplain of the Kansas River and only the Lime Sludge
Landfill area near the eastern boundary of the site, lies on the 500-year floodplain (NFIP, 1981).

3.8 SITE HYDROGEOLOGY

Two geologic cross sections were developed for the site and are included as Figures 3-6 and 3-7
(Site Stratigraphic Cross Sections). Three hydrostratigraphic units are recognized: the Silty Clay
Aquifer, consisting primarily of silty clays and clays (along with fill and native soil); the Deep
Alluvial Aquifer (Kansas River alluvium), consisting of sandy clays, sands, and gravel; and the
Bedrock Water-Bearing Unit, consisting of sandstone, limestone, and shale. The Bedrock Water-
Bearing Unit produces only small amounts of groundwater and is most likely a perched zone.
Previous reports on the Chrome Destruct Unit refer to the Bedrock Water-Bearing Unit as the
“Perched Aquifer”. Other reports call the Bedrock Water-Bearing Unit the “Sandstone Aquifer”
even though water-bearing zones also include limestone and shale. The Silty Clay Aquifer is
referred to as the “Perched Aquifer” in some of the Farmland Performance Evaluation Reports,
but does not demonstrate characteristics of perched aquifers. Due to the poor quality of some
boring log descriptions, along with lateral lithologic variation, the boundary between the Silty Clay
and Deep Alluvial Aquifers may not be precisely defined in all wells. Additional data is required to
accurately determine how the hydrologic units on site behave.

The Silty Clay Aquifer, referred to in some previous reports as the “Perched Aquifer”, is presently
believed to be unconfined. The Deep Alluvial Aquifer is generally confined, and the Bedrock
Water-Bearing Unit can be either confined or unconfined depending on the overlying
unconsolidated material. Clay and shale aquitard units are present within the aquifers and are

the sites of surface seeps observed at the site as described in previous reports (Woodward-
Clyde, 1975).

The Silty Clay and Deep Alluvial Aquifers are not uniform in thickness and are not present in all
portions of the site. A thick zone of fill material is present in the Chromium Destruction Unit area

(Area 9) and near well PW-1 in Area 1. Groundwater flow in the Siity Clay Aquifer is generally
toward the north-northeast.
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The Deep Alluvial Aquifer (Kansas River alluvium) is present only in the area surrounding the
northeast ponds (Area 2) and along the north side of the sandstone hill. It increases in thickness

onto the Kansas River floodplain. Groundwater flow in the Deep Alluvial Aquifer is generally
toward the northeast.

The Bedrock Water-Bearing Unit underlies the unconsolidated aquifers. Overburden thickness
ranges from O feet on top of the sandstone hill and in site outcrops to more than 60 feet north of
the East Lime Pond and into the Kansas River floodplain (Figure 3-8 — Depth of Unconsolidated
Sediment Overlying Bedrock). The uppermost rock unit appears to be the Vinland Shale member
of the Strariger Formation and wells have penetrated as deep as what is believed to be the
Eudora Shale member of the Stanton Limestone.

There does not appear to be a hydraulic connection between the bedrock near the Chrome
Destruct Unit and the bedrock on the sandstone hill. Groundwater flow in the Bedrock Water-
Bearing Unit is generally toward the north-northeast.

Hydrologic conditions at the site are influenced along the northern boundary of the site by the
active pumping wells, PSW-3B, PSW-6B, and PSW-7B that are pumped to the East Effluent
Pond, and the French Drain system. This system is designed to prevent groundwater flow from
the site to the north of the site. More detailed hydrogeologic analysis will be required to
accurately evaluate the interconnection or lack thereof between the three identified water-bearing

zones. In addition to the pumping wells and French Drain system, the six primary ponds locally
impact groundwater flow. '

Based on review of the existing data collected in April 2005 from monitoring wells around the
perimeter of the primary ponds and the water elevations estimated in the primary ponds, it is
noted that the water elevations in the six ponds are significantly greater than the water levels
measured in the monitoring wells downgradient of the ponds. Water elevations to the south and
west of the primary ponds (Wells PSW-17, PSW-08, and PSW-10) range from 837.8 feet to
832.3 feet MSL. Water elevations in the six ponds range from 823.5 feet to 829.25 feet MSL.
These three wells are upgradient of the six primary ponds. Downgradient wells (PSW-05A,
PSW-09A, PSW-03A, PSW-06A, PSW-07A, PSW-02A, and PSW-01A) had groundwater

elevations ranging from 817.53 feet to 807.95 feet MSL. Again it is noted that wells PSW-03B,
PSW-06B, and PSW-07B are actively pumping wells.

The pumping wells are noted to increase the slope of the water table, and therefore the
movement of water contained in the ponds to the pumping wells, increasing pond-bed seepage.
The steeper this slope, the greater the likelihood that pond-bed seepage will occur. The pumping
wells are designed to prohibit the movement of nitrogen-impacted water from the site.
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4.0

SITE CHARACTERIZATION

4.1 SITE CHARACTERIZATION APPROACH

In order to develop a manageable approach for characterizihg the site, the site was initially E
subdivided into 19 Site Characterization Areas. The areas were delineated based on known or
historical plant processes and operations. These 19 areas were identified in the Site Characterization
Work Plan as summarized in Table 4-1. Subsequently on review of the data collected in support of
the SC, these 19 areas were reclassified into six areas named Areas A, B, C, D, E, and F.

TABLE 4-1

Work Plan Site Characterization Areas

Former Farmland Nitrogen Plant
Lawrence, Kansas

Area | Primary Features Included Site Characterization Approach Reclassification
in Area Area
1 UAN Storage Area, Potential source area for nitrate/ammonia impacts to surface A
Ammonium Nitrate water and groundwater. Surface and subsurface soil samples
Processing Area, were collected throughout the area for nitrate and ammonia
Nitrate Bulk Warehouse, analysis. In addition, sediment samples were collected from the
Urea Bulk Warehouse, West Pond, Krehbiel Pond, and the two unnamed ponds for
West Pond*, nitrate and ammonia. analysis.
Krehbiel Pond*, 2 Unnamed
Ponds
2 West Extension Pond, West | Primary storage area for controlling surface water runoff from the B
Effluent Pond, East Effluent | site. Pond sediment samples were collected from the West
Pond, West Lime Pond, Effiuent Pond, East Effluent Pond, West Lime Pond, Rundown
Rundown Pond, Overflow Pond, Overflow Pond, and East Lime Pond for nitrate, ammonia,
Pond, East Lime Pond Total Kjeldahl Nitrogen, RCRA metals, hexavalent chromium and
TCLP VOC analysis.
3 Lime Sludge Landfill As this landfill is considered closed by KDHE, further B
characterization activiies were not conducted in this area.
4 Central Storm Water Pond No known historical processes were performed in this area; C
Watershed and Outlying therefore potential impacts to this area are not likely. However,
Areas a representative number of surface and subsurface samples was
collected from this area for nitrate and ammonia analysis.
5 Catalyst Landfill Catalysts, including chromium oxide, were disposed of in this D
landfill. The chromium-containing catalysts were tested for EP
| Toxicity before disposal. However, the landfill was not
investigated during the Cl. Surface and subsurface soil samples
were collected from the vicinity of this landfill for total RCRA
metals analysis. A sample of the catalyst material was retrieved
and submitted for TCLP analysis.
6 East Storm Water Pond No known historical processes were performed in this area, and F
Watershed, Solid Waste the two solid waste landfills are considered closed by KDHE;
Landfill 1 & 2,

Airco Facilities,
Administration Building and
Parking,

Material Warehouse and
Machine Shop

therefore potential impacts to this area are not likely. However,
a representative number of surface and subsurface samples
were collected from this area for nitrate and ammonia analysis
to confirm the absence of impacts.
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Area | Primary Features Included
in Area

Site Characterization Approach

Reclassification
Area

7 Oil Pond

The Oil Pond was used for fire control training with waste oil used
as the ignitable medium. During the CI investigation samples
were collected for metals, VOC, and semi-VOC analysis.
Samples were not collected for petroleum-type hydrocarbon
analysis. Therefore, surface and subsurface samples were
collected in the vicinity of this pond for petroleum hydrocarbon
analysis.

D.

8 Spill Pond

The Spill Pond was constructed to contain potential spills from
the unloading of No. 2 fuel oil which was used as a backup fuel
source. This area was investigated during the ClI; however, to
confirm the absence of impacts, surface and subsurface samples
were collected in the vicinity of this pond for petroleum
hydrocarbon analysis.

9 #2 Urea Area

Urea was produced in this area, generating process waters high
in concentrations of urea and ammonia. These process waters
were pumped to the Rundown Pond for re-use. Surface and
subsurface samples were collected in the vicinity of this plant
process area for nitrate and ammonia analysis.

10 Chrome Reduction Area
(CRS Unit)

As this area has been characterized during a RCRA closure
process and is currently in post-closure monitoring, further
characterization of this area was not performed. Monitoring wells
MW-2 and MW-3 at this area were sampled during the
groundwater investigation, with samples submitted for nitrate and
ammonia analysis. A work plan is currently in development for
remediation of the low (4-6) pH in groundwater in the vicinity of
the former acid pond associated with the chrome reduction
system.

11 Paint Shop, Garage, Gravel
Lot

This area was used for the storage and use of paints and
solvents, as well as the storage of used oil. This area was
investigated during the Cl and minor impacts were reported.
Therefore, surface and subsurface samples were collected in this
area for petroleum hydrocarbon, VOC, and total RCRA metals
analysis.

12 Ammonia Production -
-Primary Reformer Area

This area was used for the storage and use of paints and
solvents, as well as the storage of used oil. This unit has been
sold and is scheduled to be removed from the site during
calendar year 2005. Once the equipment has been removed,
surface and subsurface samples may be collected from the area
near the location of the used oil tote. However, based on visual
inspection, visibly-impacted soils may be excavated withouta
pre-characterization investigation.

13 Cooling Towers

Several cooling towers are located around the site with the
majority of the cooling towers located in this area. The cooling
towers were investigated during the Cl, and chromium
concentrations were detected with the maximum concentration
reported at 1,040 mg/kg. Therefore, surface soil samples were
collected in this area for RCRA metals analysis to evaluate
potential metals contamination associated with the cooling
towers.

14 Nitric Acid Area

Nitric acid produced in this area was used in the production of
ammonium nitrite.  Surface and subsurface samples were
collected from this area for nitrate and ammonia analysis.

15 Boiler Fumace and Fuel Oil
Storage

Fuel oil was burned in the boiler furnaces, and the fuel oil was
stored in aboveground tanks located just south of the furnaces.
Surface and subsurface samples were collected in the vicinity of
the fumaces and the aboveground tanks and submitted for
petroleum hydrocarbon analysis.

16 Old Ammonia Area

The old ammonia plant was dismantied and taken out of service
in 1971. This plant utilized large diesel compressors that
contained oil, as well as using diesel as a fuel source. Surface
and subsurface samples were collected from around the
perimeter of the foundation of the former compressor building
and submitted for petroleum hydrocarbon, nitrate, and ammonia
analysis.
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Area | Primary Features Included Site Characterization Approach Reclassification
in Area Area
17 West Storm Water Pond No known historical processes were performed in this area; E
| Watershed and Outlying therefore potential impacts to this area are not likely. However,
Areas a representative number of surface and subsurface samples
were collected from this area for nitrate and ammonia analysis.
18 Imhoff Tank The Imhoff Tank is used to settle solids from the plant's sanitary A

sewage and is still in use. The waste stream received may
include small amounts of laboratory wastes. The sludge
contained in the tank will be sampled for RCRA metals, VOCs,
and semi-VOC analysis at a later date, after the tank is no longer
: in service, and therefore was not included in this investigation. :
19 Drainage Ditch The Drainage Ditch extends from the south end of the facility to F

the ponds located in the northeast corner of the facility. This
ditch was investigated during the Cl. However, to confim the
absence of environmental impacts, surface and subsurface
samples were collected along the length of the ditch for analysis
of pitrate and ammonia, with select samples also analyzed for
RCRA metals. The Drainage Ditch was divided into two
segments; Segment A-B and Segment B-C. Samples along
Segment A-B were collected at approximately 500-foot intervals.
Samples along Segment B-C were collected at approximately
250-foot intervals, as this stretch of the creek length is adjacent
to potential ammonia and nitrate source areas.

*West Pond and Krehbiel Pond were reclassified as part of Area B.

As stated, the focus of characterization of each area was to gather the necessary data to address
whether an area is contributing environmental impacts to storm water and groundwater quality.

As outlined in the Site Characterization Work Plan, Former Farmland Nitrogen Plant, Lawrence,
Kansas; dated January 7, 2005, Revised February 7, 2005, the general approach used during the
characterization of Areas A through F was the collection of surface and subsurface soil samples
within each specific area using direct-push sampling and/or hand auger sampling techniques.
Surface sediment and shallow sediment samples were also collected from the ponds. Sample
collection was based on predetermined locations where potential contaminants are believed to be
located or, in the absence of such areas, samples were collected in a non-targeted grid or modified
grid pattern. These sample locations were field-modified as necessary based on the presence of
on-site structures, terrain, and/or results obtained from adjacent sampling locations. All sample
locations were logged and recorded using handheld Global Positioning System (GPS) units. The
recorded coordinates were used to position the sample locations on Figure 4-9 and the figures

presented in Appendix C. There is a margin of error of approximately 15 feet, as recorded in the
field during GPS locating of the samples.

Samples collected from a specific area were submitted either to the on-site laboratory (nitrate and
ammonia) or fixed-base off-site laboratory for analysis of the chemicals that were specific to area
operations. For areas where former processes were not performed, samples were analyzed for
nitrate and arnmonia only. The initial short term goal of the site characterization investigations is the
collection of baseline data on the various areas of the site, to evaluate the contribution each area
may have on surface water which is accumulated in the pond system at the Property. The long term

goal of the site characterization investigation is to identify areas of the Property that are available, or
can be made available with reasonable effort, for beneficial re-use.
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A detailed summary of the field investigation activities performed is provided in the following
sections.

411 Description of Areas A-F

The site was initially broken into 19 areas in support of the site characterization field effort. For
reporting purposes and presentation of the data, these areas were reclassified into six areas ,Areas
A, B, C, D, E, and F, based on former operations on site in a specific area of the property, and the
analytical results for the samples collected. These areas are shown on Figure 2-2.

AREA A: UAN STORAGE AREA

Area A is comprised of what formerly had been designated as the UAN Storage Area, Ammonia
Nitrate Processing Area, Nitrate Bulk Warehouse, and Urea Bulk Warehouse. This area comprises
approximately 120 acres and lies in the north central area of the property (Figure 2-2). This area is
topographically the highest area of the property. In support of site characterization activities,

473 surface and subsurface soil samples, 19 groundwater samples, and 7 sediment samples were
collected from this area. Per the SC work plan, 201 samples had been planned to be collected. The
additional samples were required due to the depth of the soil overlying bedrock at the northern and
northeastern end of Area A. Locations for the samples collected in Area A are shown on

Figure 4-11. All samples collected were retrieved using direct push sampling techniques.

AREA B: NORTHERN PONDS

Area B is comprised of a series of ponds located in the far northeastern area of the site. These
ponds are in order from west to east are the Krehbiel Pond and West Pond, the West Extension
Pond, the West Effluent Pond, the East Effluent Pond, the West Lime Pond, the Rundown Pond, the
Overflow Pond, and the East Lime Pond. The latter six ponds are designated in this SCR as the
primary ponds. This total area covers approximately 55 acres. The six primary ponds were
designed to receive different process waters and storm water runoff. The approximate design
dimensions of these ponds as obtained from historical as-built drawings are:

Table 4-2
Northern Pond Dimensions

Pond Name Length Width Designed Depth
West Effluent Pond 1,250 feet 380 feet 8 feet
East Effluent Pond 1,025 feet 195 feet 10 feet
West Lime Pond 850 feet 212 feet 10 feet
Rundown Pond 950 feet 420 feet 17 feet
Overflow Pond 600 feet 350 feet 14.5 feet
East Lime Pond 550 feet 250 feet 10 feet
West Extension Pond 510 feet x 450 feet NA 10 feet
Triangular pond) x 225 feet

Krehbiel Pond 450 feet 75 feet Unknown
West Pond 300 feet 75 feet Unknown
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At the time of the site characterization investigation in April-May 2005, the six primary ponds
contained an estimated 32.5 million gallons of water.

In support of characterization of the pond sediments, samples were collected from 84 locations in
Area B. The SC work plan had 61 locations planned for sampling. Additional samples were

collected for TCLP analysis and for re-sampling efforts at the West Lime Pond, the Rundown Pond,
and the East Lime Pond.

AREA C: FORMER AREA 4

Area C is located in the northwest site area and is comprised of approximately 85 acres of grass and
wooded land. This area has been designated as the Central Storm Water Pond Watershed. This
area had not been used in the past for site operations. In support of site characterization activities,

soil samples were collected from 49 locations in Area C. Nineteen (19) samples had been planned
for this area per the SC work plan.

AREA D: OPERATIONS AREA

Area D is located in the south central area of the site and borders Highway K-10 to the north. This

area covers approximately 65 acres and was the main plant area. This area is comprised of eleven
sub-areas that have been designated as:

¢ Oil Pond: The Qil Pond was used for fire control training, with waste oil used as the ignitable
medium.

» Spill Pond: The Spill Pond was constructed to contain potential spills from the unloading of
No. 2 fuel oil which was used as a backup fuel source.

+ Urea Area: Urea was produced in this area, generating process waters high in

concentrations of urea and ammonia. These process waters were formerly pumped to the
Rundown Pond for re-use.

¢ Chrome Reduction Area (CRS Unit). Although included in this report as an area of concern,
the CRS Unit has been characterized during a RCRA closure process and is currently in
post-closure monitoring, therefore further characterization of this area was not performed.
All monitoring wells at this area were sampled during the groundwater investigation with
samples submitted for nitrate and ammonia analysis. Samples from MW-2 and MW-3 were
also submitted for RCRA metals analysis. A work plan is currently in development for
remediation of the low pH in groundwater in the vicinity of the former acid pond associated
with the chrome reduction system. The Kansas Bureau of Waste Management approved the
first phase of this work plan on September 2, 2005. The CRS remediation work plan is
intended to expedite the remediation of the low pH in this area.

+ Paint Shop Maintenance Area: This consists of the Paint Shop, Garage, and Gravel Lot.

This area was used for the storage and use of paints and solvents, as well as the storage of
used oil.

¢ Ammonia Production - Primary Reformer Area: This area was used for the production of
ammonia and also includes the primary reformer that was used to incinerate used oil. The
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primary reformer has been sold, and is scheduled to be removed from the site during
calendar year 2006.

¢ Cooling Towers: Several cooling towers are located on the facility property with the majority
of the cooling towers located in this area.

» Nitric Acid Area: Nitric acid produced in this area was used in the production of ammonium
nitrite.

* Boiler Furnace and Fuel Oil Storage: The Boiler Furnace used natural gas, but utilized
#6 fuel oil as a backup fuel source. The fuel oil was stored in aboveground tanks located
just south of the furnaces.

e Old Ammonia Plant: The old ammonia plant was dismantled and taken out of service in

1971. This plant utilized large diesel compressors that contained lubricant oil as well as
using diesel as a fuel source.

» Catalyst Landfill: Catalysts, including chromium oxide, were disposed of in this landfill.

Eighty-six (86) sample locations had been planned to be collected form Area D per the SC work
plan. Eighty-seven (87) sample locations were sampled from the subareas comprising Area D.

AREA E: FORMER AREA 17, Southwest Site Area

The Southwest Site Area consists of approximately 50 acres that border the western boundary of the
site and extends south of the administration building and adjacent to the north of Highway K-10.

This area of the Farmiand property is vegetated with native grasses and has not been used for
primary plant operations. Thirteen (13) sample locations were proposed in this area per the SC work
plan. Thirty-six (36) locations were sampled in the execution of the work plan.

AREA F: FORMER AREA 6 AND 19, Southeastern Site Area -

The Southeastern site area is undeveloped natural terrain that contains primarily grasslands, shrubs
and natural drainage features. This 90-acre area was not utilized in facility operations. This area is
bordered to the south by Highway K-10 and to the east by an industrial park. Forty-three (43)

samples were collected from Area F. Forty-two (42) samples were planned for collection per the SC

work plan. A total of 329 sample locations had been designated in the work plan for sampling. The
final sample location number was 404.

The description of activities, and the results of the analyses performed in each of these six areas are
discussed in the following sections.
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4.2 MONITORING WELLS/GROUNDWATER CHARACTERIZATION AND FRENCH
DRAIN SYSTEM

Groundwater characterization activities were performed as an initial site characterization activity
utilizing the existing monitoring well network in accordance with the approved Work Plan.

Groundwater characterization activities were conducted from February 2005 through April 2005 and
included the following:

e Evaluation of the condition of the existing monitoring well network;
¢ Redevelopment of select monitoring wells;

e Gauging the monitoring wells deemed suitable for the collection of groundwater levels and
total depth measurements; and

« Sampling select groundwater monitoring wells for laboratory analysis.

The original groundwater monitoring network identified in the Site Characterization Work Plan
consisted of thirty-six (36) wells. Eleven (11) wells were installed into the sandstone aquifer, ten (10)
wells were installed in the perched aquifer, and fifteen (15) wells were installed in the deep alluvial
aquifer. During the site characterization an additional six wells were identified and included in this
investigation, bringing the total number of wells to 42.

Table 4.3 presents the wells and identifies the zone/aquifer in which the well is screened.
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Table 4-3
Monitoring Well Specifications
Former Farmland Nitrogen Plant

Lawrence, Kansas

Monitorin Measured Total Screen . . .
Wel D | Depth (feet) Interval Aquifer Designation
MW-01 28.08 156-25 Bedrock Water-Bearing Zone
MW-02 28.95 16-26 Bedrock Water-Bearing Zone
MW-03 24.33 16-26 Bedrock Water-Bearing Zone
MW-04 28.77 156-25 Bedrock Water-Bearing Zone
MW-05 31.84 20-30 Bedrock Water-Bearing Zone
MW-06 21.92 9.5-19.5 Silty Clay Aquifer & Bedrock Water-Bearing Zone
MW-07 25.86 13.5-23.5 | Silty Clay Aquifer & Bedrock Water-Bearing Zone
MW-08 44.09 32.5-42.5 Bedrock Water-Bearing Zone
MW-09 36.46 24-36 Bedrock Water-Bearing Zone
MW-10 7.71 2.75-4.75 Silty Clay Aquifer
MW-11 10.02 5.75-7.75 Silty Clay Aquifer
N-01 24.92 4-20 Silty Clay Aquifer & Bedrock Water-Bearing Zone
N-02 22.26 4-20 Silty Clay Aquifer & Bedrock Water-Bearing Zone
Ow-19 19.55 Not Known | Silty Clay Aquifer
PSW-01A 27.40 5-20 Silty Clay Aquifer
PSW-01B 62.14 39-59 Deep Alluvial Aquifer
PSW-02A 22.05 5-20 Silty Clay Aquifer
PSW-02B 57.46 40-55 Silty Clay & Deep Alluvial Aquifers
PSW-03A 26.08 5-25 Silty Clay Aquifer
PSW-03B 60.00 45-60 Deep Alluvial Aquifer
PSW-03B* 60.00 47-57 Deep Alluvial Aquifer
PSW-04 57.00 39-54 Deep Alluvial Aquifer
PSW-05A 28.41 5-25 Silty Clay Aquifer
PSW-05B 60.59 37-57 Deep Alluvial Aquifer
PSW-06A 27.66 5-25 Silty Clay Aquifer
PSW-06B 60.00 50-60 Deep Alluvial Aquifer
PSW-06B* 60.00 50-60 Deep Alluvial Aquifer
PSW-07A 21.97 5-20 Silty Clay Aquifer
Deep Alluvial Aquifer & Bedrock Water-Bearing
PSW-07B 55.00 42-57 Zone
PSW-08 23.11 5-20 Silty Clay Aquifer & Bedrock Water-Bearing Zone
PSW-09A 23.18 5-20 Silty Clay Aquifer
PSW-09B 57.04 34.5-54.5 Deep Alluvial Aquifer
PSW-10 27.81 10-25 Silty Clay Aquifer & Bedrock Water-Bearing Zone
PSW-13A 24.02 5.5-20.5 Deep Alluvial Aquifer
PSW-13B 40.11 27-37 Bedrock Water-Bearing Zone
PSW-14 12.30 4595 Silty Clay Aquifer
PSW-15 50.78 41-56 Deep Alluvial Aquifer
PSW-17 23.38 5.5-21.5 Silty Clay Aquifer
PSW-18 27.85 5-25 Silty Clay Aquifer
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Table 4-3, Continued
Monitoring Well Specifications
Former Farmland Nitrogen Plant
Lawrence, Kansas

Monitoring | Measured Total Screen . S
Well ID Depth (feet) | _Interval Aquifer Designation
PW-01 . 70.00 45-65. Bedrock Water-Bearing Zone
Deep Alluvial Aquifer & Bedrock Water-Bearing
PW-04A 66.10 50-60 Zone
Deep Alluvial Aquifer & Bedrock Water-Bearing
PW-05 54.50 46-54 Zone
PW-09 54.95 Not Known | Deep Alluvial Aquifer
SW-10 64.00 50-60 Silty Clay Aquifer & Bedrock Water-Bearing Zone

* Wells re-installed with same well ID.
Total Depth Measured during Site Characterization Investigation
Total Depth not measured on wells with submersible pumps (Wells 3B, 6B and 7B)

In addition to the monitoring well network, a total of seven groundwater interceptor trenches have
been installed on site and are referred to as the French Drain system. |t is located along the
northern boundary of the site.

The French Drain system has been installed along and parallel to the BNSF railroad tracks along the
northern property boundary. This French Drain system is designed to intercept shallow
nitrate-impacted groundwater perched on a clayey alluvium below Farmland’s industrial ponds.
Groundwater accumulating in this French Drain had been pumped out from two sumps (Northwest
and Northeast) and returned to the Rundown Pond to provide makeup water for operations at the
facility during the time it was operational.

An addition to the French Drain system was installed in two areas. A west leg of approximately

1,040 feet was installed north of the Lime Sludge and Effluent Ponds connecting with an existing
sump (Northwest). An East leg of approximately 870 feet was installed north of the closed sludge
landfill and overlapping an existing French Drain on the north side of the Rundown and Overflow

Ponds. This east leg was designed to drain into a new sump (Northeast). The French Drain system
is depicted on Figure 4-1.

In addition, there are three segments of French Drain that run along the east, south and west sides
of the Rundown/Overflow Ponds. The west segment drains to the north and accumulates in the
Northwest sump. The south and east segments drain to the south and east, accumulate in the
southeast sump and are pumped into the overflow pond.

In addition, an existing French Drain system consisting of two lines, each with a sump (North and
South), located farther west and parallel to the base of a sandstone hill, has been cleaned out and
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fitted with new pumps to recover nitrate-impacted groundwater in this vicinity. In 1975, in response
to an identified problem of nitrate in the groundwater near the base of a sandstone hill north of the
main process area of the facility, Farmland installed a system of two French Drains to intercept
groundwater in the Silty Clay Aquifer Zone and Deep Alluvial Alluvial aquifer (Kansas River
Alluvium). These two drains, designated North and South, each have a sump located in the center
of two runs of vitrified clay pipe extending along and parallel to the base of the sandstone hill.

Each sump is equipped with a pump that is on level control using floats. As the water level increases

in the sump; the float turns on the sump pump which then pumps the water into either the Rundown
Pond, Overflow pond, or West Extension Pond.

Flow Rate
Sump Sump Depth (gallons per minute)
Nw approx. 17.5’ approx. 4-5 gpm
NE approx. 18’ approx. 1 gpm
N ' approx. 15 approx. 1 gpm
S approx. 16.5° approx. 2 gpm
SE approx. 16.5 approx. 3 gpm

421 Monitoring Well Evaluation and Redevelopment

The initial step in performing groundwater site characterization activities was to perform an
evaluation of the existing monitoring well network and determine those monitoring wells that would
provide representative groundwater samples without installing additional monitoring wells at this
time. The locations of the existing monitoring wells are shown on Figure 4-1. A complete round of
sampling of the available wells had not been completed for several years. The evaluation
incorporated the following criteria:

e Apparent damage to the wellhead,

s Surface seal integrity,

¢ Current total well depth versus installed well depth, and
o Date last sampled.

Monitoring wells were deemed suitable for sampling if there was no apparent damage to the
wellhead or surface seal, current total depth of the wells were within 5% of the instalied total depth,
and they were sampled within the last two (2) years. Wells that had not been sampled in the last two
(2) years required redevelopment in order to determine well integrity.

Fourteen (14) monitoring wells (N-01, N-02, OW-19, 0W-27, PSW-08, PSW-10, PSW-13A, PSW-

13B, PSW-14, PW-01, PW-03B, PW-05, PW-06 and SW-10) were selected for redevelopment as
part of groundwater characterization activities.

Redevelopment activities were performed on nine (9) wells (N-01, N-02, OW-19, 0W-27, PSW-08,
PSW-10, PSW-13A, PSW-13B, and PSW-14) using polyethylene disposable bailers. During
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redevelopment activities, all wells except one were bailed dry. Redevelopment was attempted on
five (5) wells (PW-01, PW-03B, PW-05, PW-06 and SW-10) using a submersible pump. Three of

these five wells were successfully redeveloped. Two (2) wells (PW-03B and PW-06) were not able
to be redeveloped using the pump due to well fouling problems.

Three wells were found to be unsuitable for sampling based on these redevelopment activities.
Monitoring wells PW-03B and PW-06 had fouling issues, and weli OW-27 had a broken casing
approximately 3 feet below top of casing. The remaining eleven (11) wells that were redeveloped
were added to the list of wells to be sampled as part of site characterization activities. Additional
information regarding redevelopment activities is included in Table 4.4.
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4.2.2 Groundwater Measurements

Following the monitoring well network evaluation, forty-two (42) monitoring wells were selected for

groundwater measurement and sampling activities. Monitoring well locations are depicted on
Figure 4-1.

Eleven (11) shallow monitoring wells, designated as “MW” and located in the southern portion of the
plant.in the vicinity of the former chromium reduction system (CRS) were selected for sampling
activities (Area D). Twenty-one (21) deep and shallow monitoring wells located in the northern
portion of the plant area (Areas A and B) and north of the plant boundary were selected for sampling

activities. Monitoring wells designated for sampling and their respective aquifers are included in
Table 4-5.

Depth to groundwater and/or total depth measurements were collected to within £0.01 feet from the
forty-one (41) monitoring wells using a Herron® electronic water level indicator. Measurements were
recorded in feet in the Field Log Book. Groundwater level measurements or depth measurements
were not able to be collected from monitoring well PSW-3B. The gauging port in the cap of the well
was not large enough to allow access to the water level probe. Total depth measurements were not
able to be collected from monitoring wells PSW-3B, PSW-6B and PSW-7B due to dedicated pumps.
Total depth measurements were collected for the remaining thirty-seven (37) wells.

During groundwater gauging activities, the wells were evaluated for possible sampling for volatile
organic compounds (VOCs). A photoionization detector (PID) was inserted into the top of the well
casing immediately following removal of the well cap. PID readings were collected and recorded in
the Field Log Book. All PID readings were 0.00 parts per million volume (ppmv) and therefore no
VOC samples were collected during the groundwater characterization activities. The PID was

calibrated daily and the calibration procedure and instrument readings were recorded in the
calibration log for the unit.

Top of casing survey elevations were used in the calculations of groundwater elevations.
Groundwater elevations were calculated by subtracting the measured depth to water in feet from the
top of casing elevations on file. Groundwater elevations are included in Table 4-6.
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Table 4-5
Sampled Monitoring Wells
Former Farmland Nitrogen Plant
Lawrence, Kansas

Nitrate plus |Ammonia as| RCRA

Well ID Nitrite Nitrogen Metals Comments

IPsw-01A X

lPsw -018

IPSW-02A

[Psw-02B

IPSW-03A

{Psw-03B

[Psw-o04

[Psw-05A

||PSW-OSB Not Sampled due to damage in casing

llPsw-o06A

lPSw-06B

lPsw-07A

3 2 2 3¢ ¢ D¢ D¢ |5 [ | [ X

[Psw-o7B

llPsw-o08

llPsw-09A

[Psw-09B

[lPsw-10

lPsw-13A

lPsw-138

Psw-14 Dry - Not Sampled

llPsw-15

[Psw-17

flPsw-18

{iPw-01

IPW-04A

{Pw-05

flPw-09

IIN-01

[N-02

SW-10

llow-19

[Mmw-01

{IMw-02

iMwW-03

IMw-04

[Mw-05

limw-06

Imw-07

limw-08

iMw-09

fimw-10 Dry - Not Sampled

XXXXXXXX><><><><><><><><><><><XXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX><><><XXXXXXXXXXXXXXXXXXXXXXX

fMW-11
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Monitoring Well Groundwater Elevations

Table 4-6

Former Farmland Nitrogen Plant
Lawrence, Kansas

“ SITE DATE MP ELEVATION DEPTH TO WATER WATER ELEVATION “
(feet) (feet) (feet)

{Mw-01 4/7/2005 867.14 24.14 843.00]
{IMw-02 4/7/2005 864.86 19.65 845.21|f
[imw-03 4/7/2005 866.05 24.33 841.72
mw-o4 41712005 867.14 8.03 859.11f
[iMw-05 4/7/2005 872.27 10.57 861.70|
{IMw-06 4/7/12005 862.42 9.85 852.5

[IMw-07 4/7/2005 859.48 11.69 847.79

fiMw-08 4/7/12005 859.59 13.15 846.44]
{Mw-09 4712005 862.17 13.90 848.27]|
{(Mw-10 4/712005 865.96 D NAJl
fIvw-11 4/7/2005 864.13 9.40 854.73
iIN-01 4/7/2005 889.83 15.61 874.22)

fiN-02 4/7/2005 889.83 13.24 876.59

llow-19 4/7/2005 824.50 10.42 814.08]
lPsw-o1A 4/7/2005 822.16 7.45 814.71|
{Psw-018 4/7/2005 822.57 28.51 794.06/]
llPsw-02a 4/7/2005 820.56 9.73 810.83|
[Psw-028 4712005 820.22 26.46 793.7¢/)
flPsw-03a 4/7/2005 823.32 12.42 810.90}}-
[lPsw-04 4/7/2005 822.01 28.68 793.33)]
{lPsw-05A 4/7/2005 823.18 5.65 817.53|
[lPsw-0s8 4/7/2005 823.06 28.20 794.8¢
[lPsw-06A 4/7/2005 823.30 8.31 814.991
iIPSW-06B 4/712005 824.34 43.15] 781.19)
lPsw-07A 4/712005 821.31 7.73] 813.58]
[Psw-078 4/7/2005 822.89 29.51 793.38]}
|lPsw-o0s 4/7/12005 848.45 10.65 837.80]
[lPsw-09A 4/7/12005 821.92 13.97 807.95]f
{Psw-09B 41712005 823.03 31.09 791.94)
{PSw-10 4/7/2005 842.97 9.10 833.87]]
{lPSw-13A 4/7/2005 844.06 6.65 837.41|f
[Psw-138 4/7/2005 844.31 9.56 834.75
{lPsw-14 4/712005 901.39 11.93 893.46}
{lPsw-15 4/7/12005 822.34 30.59) 791.75
[Psw-17 4/7/2005 841.85 9.55 832.30)
fPsw-18 41712005 823.14 6.35 816.79
[lPw-01 4/712005 842.85 28.40 814.45]
{lPwW-04A 4/712005 822.14 17.05 805.09]
liPw-05 4712005 815.85 23.11 792.74
fiPw-09 41712005 819.09 26.40 792.69)
lisw-10 4/7/2005 826.73 34.15 792.5d|

D=Dry
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423 Groundwater Sampling

Groundwater sampling activities were performed in April 2005 following groundwater level
measurement collection. Low flow groundwater sampling techniques were used to purge each
monitoring well in order to minimize draw down of the water column during purging activities and
reduce turbidity in the groundwater sample. Alternative sampling procedures were used for purging

and sampling in four (4) monitoring wells (MW-11, PSW-03B, PSW-06B and PSW-07B) due to well
" conditions at the time of sampling. ' '

Well purging was performed utilizing an adjustable rate Sample Pro® portable micro-purge bladder
pump, Air Wizard air compressor and air pump controller. The bladder pump was slowly lowered
into the well at a rate to minimize disturbance to the water column and positioned in the center of the

saturated well screen length. The depth and position of the well screen was based on historical well
logs.

Groundwater was then pumped from the monitoring wells at a rate of 0.100 to 0.350 liters per
minute. The flow rate was calculated using a graduated cylinder (container volume divided by time
to fill) and recorded in the Field Log Book. Indicator field parameters (temperature, specific
conductivity, Eh, turbidity, dissolved.oxygen and pH) were monitored during purging using an YSI
6920 water quality meter with a flow-through cell connected to the bladder pump with clean plastic

tubing. The water quality meter was calibrated daily when in use and the calibration results were
recorded in the Field Log Book.

Each monitoring well was purged until the indicator field parameters reached stabilization. The
indicator field parameters were considered to be stable when specific conductivity readings were
within +/- 3 percent, temperature readings were within +/- 10 percent and pH readings were within

+/- 0.2 units for three (3) consecutive readings. Field parameters recorded for each well prior to
sampling are presented in Table 4-7.

Upon stabilization of the indicator field parameters, the monitoring well was then sampled via the
bladder pump. The effluent tubing from the pump was disconnected from the flow-through cell and
the sample was collected at the same pumping rate as used during purging. The samples were
collected in certified clean, pre-preserved laboratory containers.

Following sample collection, all non-disposable equipment was decontaminated using a tap-water
alconox solution and a de-ionized triple water rinse. New tubing and bladders were used at each

monitoring well. The tubing from each well was placed inside the well casing following sampling for
potential future sampling events.

Collected decontamination and purge water was land-applied adjacent to the associated monitoring
well.
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Table 4-7

Monitoring Well Sampling Physical Parameters

Site Characterization Investigation

Farmiand Industry Trust
Lawrence, Kansas
Monitoring Date Time Pump Rate | Temperature pH Specific Conductivity| Dissolved | Turbidity
Well {L/min) {°C) (uS/cm) Oxygen (NTU)
{IMw-01 4/19/2005 11:10 125 17.64 6.81 2,838 -3.9% 171
{Mw-02 4/19/2005 15:21 300 15.78 4,03 2,063 83.3% 0.8
itMW-03 4/20/2005 10:52 100 25.84 4.30 2,220 80.7% 200.4
{IMW-04 4/14/2005 16:47 100 17.28 7.1 687 134.8% 0.6
{IMW-05 4/19/2005 16:27 100 17.83 7.05 742 38.6% 8.3
[IMW-06 4/20/2005 9:20 100 15.3 6.24 1,049 47.2% 19.5)
[IMw-07 4/19/2005 13:27 100 20.04 6.55 1,802 9.7% 45.2
{(MW-08 4/19/2005 14:21 100 18.4 6.84 866 18.2% 87.2
iIMW-09 4/14/2005 9:05 100 13.19 6.89 333 101.3% 284.9(
fimw-10* — — — — — — — —
IMw-11° 4/12/2005 — - — — — — —
iN-01 4/8/2005 11:28 100 13.95 5.60 2,272| 5.21 mg/l 35
iIN-02 4/8/2005 9:45 100 11.13 7.06 7,480  0.89 mg/l 5.3
flow-19 4/12/2005 11:17 100 10.81 7.15 507] 7.84 mg/l 8.4
{lPSW-01A 4/13/2005 16:07 100 15.02 6.81 1,462 259.0% 41.2
iiPSW-01B 4/13/2005 15:27 300 15.10 6.81 517 88.5% 20.5
IPSW-02A 4/13/2005 14:13 100 15.77 6.72 490 183.7% 10.27
[lPsw-02B 4/13/2005 13:34 300 14.61 6.75 482] 14.24 mg/l 22.0|
{PSW-03A 4/8/2005 14:10 100 15.44 6.76 3,927] 3.14mg/l 9.8l
{Psw-038° 4/8/2005 — — — — — — . |
[lPSW-04 4/18/2005 14:24 200 17.43 7.24 522 10.0% 20.5|
IlPSW-05A 4/18/2005 10:27 100 15.48 7.05 681 60.0% 15.4]|
flPSW-05B° — — — — — — — —|f
liPSW-06A 4/13/2005 10:08 100 12.03 7.33 1,486] 10.26 mghl 9.0|
[lPsw-o6B° 4/13/2005 9:35 NA 14.98 7.05 538] 15.34 mg/l 1.6
iPSW-07A 4/13/2005 11:33 100 11.97 6.37 2,317} 15.79 mg/l 23.71
Ilrsw-o7B° 4/13/2005 | 10:50 NA 14.68 7.34 468| 20.63 mg/) 3.0]|
llPsw-08 4/8/2005 15:40 100 14.94 6.70 126  7.86 mg/l 180.9(l
flPSW-09A 4/15/2005 10:15 100 13.82 6.83 247 92.8% 25.4]
PSW-09B 4/15/2005 9:22 250 14.31 6.81} 367 104.4% 7.8|t
iiPSW-10 4/19/2005 9:41 100 16.02 6.50 172 34.7% 82.8|
lIPSW-13A 4/12/2005 14:10 100 13.22 6.52 5,636 3.3 mg/ 8.8]|
PSW-13B 4/12/2005 13:23 100 13.79 6.61 3,882] 3.64 mg/l 20.6]|
PSw-142 — — — — — — — —
fiPSW-15 4/18/2005 13:28 250 17.53 7.19 500 10.7% 59.5
[lPSw-17 4/12/2005 15:05 100 12.06 6.75 1,970] _ 8.33 mg/l 1.3]|
(PSw-18 4/14/2005 15:35 100 15.54 5.11 122 68.1% 17.04
iPW-01 4/12/2005 16:35 125 14.61 6.50 10,518  2.05 mg/l 4.3}
[IPW-04A 4/14/2005 14:15 100 16.83 6.66 4,253 87.9% 7.8l
[[PW-05 4/18/2005 11:25 100 15.48 7.19 733 46.3% 8.4|l
IPW-09 4/1812005 15:35 200 16.86 6.72 1,116 5.8% 29.6}
iISW-10 4/12/2005 10:25 150 13.43 6.40 711 2.42mgil 7.2)\

Parameters collected from a YSI 6920 fiow-through cell
Dissolved oxygen readings were collected as mg/l in certain wells and percent in the remaining wells
2 Monitoring wells were dry and no sample was collected
®MW-11 was hand bailed with a disposable PVC bailer, no parameters were taken
“Well contained a dedicated pump system, no parameters were taken
4 MW-05B was damaged and no sample was collected

*Wells contained a dedicated pump system, one set of parameters were taken using the YSI 6920 after purge was complete
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Low flow groundwater sampling techniques were not used for monitoring wells MW-11, PSW-03B,
PSW-06B and PSW-07B. Monitoring well MW-11 yielded low volumes of water and was hand bailed
dry using a new polyethylene disposable bailer. The sample was collected using the same bailer
used in purging after the well was left to recharge for approximately 6 hours. Monitoring wells
PSW-03B, PSW-06B and PSW-07B were unable to be sampled using low flow techniques due to
dedicated submersible pumps. Groundwater from these wells was purged from the pump for
approximately two (2) minutes prior to sampling.

Three (3) monitoring wells (PSW-14, MW-10 and PSW-05B) which were initially selected for
groundwater characterization activities were not sampled. Monitoring wells PSW-14 and MW-10 had
insufficient water volumes to sample. An attempt was made to sample well PSW-05B, however due
to a bend in the casing approximately 4 feet below top of casing; the bladder pump became lodged
in the well due to a bend in the PVC casing. The concrete well pad and top 4-5 feet of casing were
destroyed while retrieving the bladder pump. This well was therefore not sampled. The well
subsequently was repaired at the point of the break, duplicating original construction specifications.
The bend in the casing could not be repaired to allow for sampling using low flow sampling
equipment. This well would still be available for future sampling, but would require modified
equipment from the Sample Pro® low flow sampling equipment used in support of this investigation.

Groundwater samples were collected for nitrate plus nitrite as nitrogen and ammonia analyses using
Standard Method 4500 (SM-4500) in all thirty-nine (39) groundwater wells sampled. Nitrate plus
nitrite as nitrogen and ammonia samples were collected in clean, plastic bottles pre-preserved with
sulfuric acid. All samples were given unique identifiers, labeled, immediately placed on ice and

submitted under chain of custody to Fl Kansas Remediation Trust Lawrence Laboratory (on-site
laboratory) for analysis.

Fourteen (14) groundwater samples were collected for RCRA metals (metals) analysis using USEPA
Method 6010/7470. Metals samples were collected in clean, plastic bottles pre-preserved with nitric
acid. All samples were given unique identifiers, labeled, immediately placed on ice and submitted
under chain of custody to Pace Analytical Services, Inc. (Pace) for analysis.

Quality Control (QC) samples collected during groundwater sampling included field duplicates, field
blanks, and rinsate blanks in accordance with the Work Plan. Field duplicate samples were collected
at a rate of one in every ten (10) environmental samples for analysis by the same laboratory. Field
duplicate confirmation samples were collected at a rate of one in every fifteen (15) environmentai
samples for analysis by different laboratories to evaluate the reproducibility of the on-site laboratory’s
data. Rinse blank samples were collected at a rate of one per day and one set of field blanks were
collected to evaluate the source of de-ionized and tap water used during decontamination
procedures. A complete summary of QA/QC samples is presented in Section 5.0 of this report.

Five (5) field duplicate samples were collected for analysis by the on-site laboratory for nitrate plus
nitrite as nitrogen and ammonia. One (1) field duplicate was also collected and submitted to Pace
for metals analysis. Three (3) field duplicate confirmation samples were collected for nitrate plus
nitrite as nitrogen and ammonia analysis and submitted to Pace for analysis using USEPA Methods
353.2 and 350.1. These samples serve to confirm the on-site laboratory control.
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4.2.4 Groundwater Sample Results

Thirty-nine (39) groundwater samples were collected from the groundwater monitoring well network
during the groundwater characterization activities. Groundwater sample results indicated
concentrations for nitrate plus nitrite as nitrogen in thirty-one (31) samples ranging from below
laboratory detection limits (non-detect) to 1,780 mg/l reported in the sample collected from PW-01.
Ammonia in groundwater was detected in twenty-two (22) samples ranging from non-detect to 1,140
mg/l reported in the sample collected from N-01.

Fourteen (14) groundwater samples collected during the site characterization activities were
analyzed for metals. These monitoring wells were located in property areas where metals were
believed to potentially impact local groundwater quality. Reported concentrations in the groundwater
samples for arsenic in twelve (12) samples ranged from non-detect to 0.138 mg/l from PSW-03A.
Barium in groundwater was detected in all fourteen (14) groundwater samples analyzed for metals
and ranged in concentration from 0.0166 mg/l in well MW-03 to 1.99 mg/l in well PSW-03A.
Chromium in groundwater was detected in three (3) wells ranging in concentration from non-detect to
0.0597 mg/l in well MW-03. Groundwater samples reported concentrations for selenium in four (4)
wells ranging from non-detect to 0.0193 mg/l reported in the sample collected from well PSW-01B.

Metal concentrations were not reported above laboratory detection limits for cadmium, lead, mercury
and silver in the 14 samples collected from the monitoring well network for metals analysis.

Groundwater results for the monitoring well network are presented in Tables 4-8 and 4-9 and copies

of the analytical laboratory reports from Pace and the on-site laboratory are included in Appendix A
and Appendix B, respectively.
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Table 4-8
Groundwater Analytical Results
P Nitrate Plus Nitrite as Nitrogen and Ammonia
Former Farmland Nitrogen Plant
Lawrence, Kansas

I‘ Site Date Sample ID ':'i't::;e(:;u;) Nitrogen, Ammonia
(mgfl) (mg/l
{Mw-01 04/19/2005 MW-1 29.4 <0.06]
[IMw-02 04/19/2005 MW-2 55.3 3.23)|
fiMw-03 04/20/2005 MW-3 - 16.1 - <0.06]
{iMw-04 04/14/2005 MW-4 26.9 <0.16J}|
iiMw-05 04/19/2005 MW-5 42.4 <0.08}}
[(mw-06 04/20/2005 MW-6 <0.06 5.97DJf
{Imw-07 04/19/2005 MW-7 98.9 <0.06]|
{{Mwv-08 04/19/2005 MW-8 <0.06 <0.06l
{Imw-09 04/14/2005 MW-9 18.2 <0.24J]]
fimw-11 04/12/2005 MW-11 0.86L <0.10ff
fin-01 04/08/2005 N-1 4141 5.99
IIN-02 04/08/2005 N-2 1,620L 1,140||
[low-19 04/12/2005 OW-19 1.96L <0.11J]
flpsw-01A 04/13/2005 PSW-1A 111 <0.06}f
ftPsw-018 04/13/2005 PSW-1B <0.06 <0.464|
[Psw-02a 04/13/2005 PSW-2A 3.03 <0.09Jj]
lPsw-028 04/13/2005 PSW-28B <0.06 <0.20J]f
flPsw-03A 04/08/2005 PSW-3A 703L <0.06]|
{lPsw-038 04/08/2005 PSW-3B <0.07JL 3.94f
[lPsw-04 04/18/2005 PSW-4 <0.06 1.37)f
flPsw-05A 04/18/2005 PSW-5A 5.34 0.36Z)|
iPSW-06A 04/13/2005 PSW-6A 118 220}
{lPsw-06B 04/13/2005 PSW-6B 2.80 4.94)
[[Psw-07A 04/13/2005 PSW-7A 448 20.9Y
flPsw-078 04/13/2005 PSW-7B <0.38J 1.590
{lPsw-08 04/08/2005 PSW-8 7.66L 0.13}f
{Psw-09A 04/15/2005 PSW-9A 1.49 <0.80Jj
[lPsw-098 04/15/2005 PSW-98 6.58 <0.254)
fiPsw-10 04/19/2005 PSW-10 6.18 <0.06]|
{Psw-13A 04/12/2005 PSW-13A 1,040L 426]|
[Psw-138 04/12/2005 PSW-13B 861L 7.12f
fPsw-15 04/18/2005 PSW-15 <0.154 261}
lPsw-17 04/12/2005 PSW-17 280L 60}l
{PSw-18 04/14/2005 PSW-18 5.98 1.21f]
{Pw-01 04/12/2005 PW-1 1,780L 900]|
[lPw-04A 04/14/2005 PW-4A 647 9.15D]|
lPw-05 04/18/2005 PW-5 14.8 8.65]f
{lPw-09 04/18/2005 PW-9 24.2 31.9f
lsw-10 04/12/2005 SW-10 34.9L 4.99||

D - Duplicate run with high duplicate result

F - Elevated MS/MSD RPD result

G - MS/MSD percent recovery outside reporting limit

L J - Estimated concentration above the adjusted method detection limit and below

the adjusted reporting limit

L - LCS percent recovery outside limits

U - Elevated reporting limit

Z - Lab duplicate recovery low
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4.2.5 Extent of Impacted Groundwater

Groundwater in all three aquifers at the site has been impacted by nitrates, ammonia, and/or RCRA
metals. Wells and Geoprobe® sample points are listed by aquifer designation in Table 4-10.

Groundwater samples from 39 groundwater monitoring wells and 29 groundwater samples collected
using a Geoprobe® rig were analyzed for nitrogen compounds (nitrate, nitrite, and ammonia).
Nitrate-nitrogen (Nitrate-N) was detected above U.S.E.P.A. Maximum Contaminant Level (MCL) of
10 mg/L in 21 of 39 groundwater monitoring wells and 23 of 29 Geoprobe® groundwéter samples.
High concentrations of ammonia-nitrogen (ammonia-N) were also detected in groundwater; however,
there is no MCL for ammonia. It should be noted that groundwater samples collected from the
Geoprobe® borings may not be indicative of actual groundwater quality.

Groundwater samples from 14 groundwater monitoring wells were analyzed for RCRA metals
(Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Selenium, and Silver). Arsenic was

detected above the MCL of 10 ug/L in 12 of 14 wells. None of the other RCRA metals were detected
at concentrations above the MCL.

4.25.1 Silty Clay Aquifer

Wells interpreted to be screened solely in the Silty Clay Aquifer include MW-10, MW-11, OW-19,
PSW-01A, PSW-02A, PSW-03A, PSW-05A, PSW-06A, PSW-07A, PSW-09A, PSW-13A, PSW-14,
PSW-17, and PSW-18. Geoprobe® groundwater samples collected from what was believed to be
the Siity Clay Aquifer include AOTNE-GW-02, AOINE-GW-03, AOINE-GW-07, AO1NE-GW-08,
AOINE-GW-09, AOINE-GW-14, AOINE-GW-16, AOTNE-GW-21, AOINE-GW-26, AOINE-GW-27,
AOTNE-GW-28, AOINE-GW-33, A0O1SE-GW-07, AO1SE-GW-09, A0T1W-GW-02, A01-W-GW-03,
AOTW-GW-06, ADIW-GW-10, ADIW-GW-13, A09-GW-04, A09-GW-06, A09-GW-07, A09-GW-08,
A09-GW-09, A09-GW-10, A14-GW-03, A14-GW-07, and A14-GW-13.

Nitrate - Nitrogen

Nitrate-N concentrations range from 0.15 to 33,310 mg/L in the Silty Clay Aquifer. Nitrate-N
concentrations were highest near the former West Pond and Krehbiel Pond. Another area of high
(>100 mg/L) nitrate-N concentrations is in the vicinity of the former No. 2 Urea Bulk Warehouse. The
highest concentration of nitrate-N in any groundwater samples collected from the Silty Clay Aquifer
was 33,310 mg/L in Geoprobe® sample AOINE-GW-16. Concentrations of less than 10 mg/L are
found south of the former No. 2 Urea Bulk Warehouse and north of the railroad tracks forming the

northern boundary of the site. Nitrate-N concentrations in the Silty Clay Aquifer are shown on
Figure-4-2. '
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Table 4-10
Groundwater Monitoring Wells and Geoprobe® Sample Points By Aquifer

Aquifer ‘Groundwater Monitoring Wells and Geoprobe® Sample IDs
Silty Clay MW-10, MW-11, OW-19, PSW-01A, PSW-02A, PSW-03A, PSW-05A, PSW-06A,
PSW-07A, PSW-09A, PSW-10, PSW-13A, PSW-17, PSW-18
AO1INE-GW-02, AOINE-GW-03, AGINE-GW-07, AO1NE-GW-08, AOINE-GW-09,
AO1TNE-GW-14, AOTNE-GW-16, AOINE-GW-21, AOTNE-GW-26, AO1NE-GW-27,
AO1NE-GW-28, AOINE-GW-33, AO1SE-GW-07, A01SE-GW-09, AOTW-GW-02,
A01-W-GW-03, A0TW-GW-06, AOTW-GW-10, ACTW-GW-13, A09-GW-04,
A09-GW-06, A09-GW-07, A09-GW-08, A09-GW-09, A09-GW-10, A14-GW-03,
A14-GW-07, A14-GW-08, A14-GW-13

Deep Alluvial PSW-01B, PSW-02B, PSW-03B, PSW-04, PSW-06B, PSW-09B, PSW-15,
AQTW-GW-01

Bedn;ock and Silty MW-06, MW-07, N-01, N-02, SW-10

Clay

Bedrock and Deep PW-04A, PW-05, PSW-07B, PSW-08

Alluvial'

Bedrock MW-01, MW-02, MW-03, MW-04, MW-05, MW-08, MW-09, PW-01, PSW-13B

* Wells are screened across aquifer boundaries

Ammonia-Nitrogen

Ammonia-N concentrations range from less than 0.06 to 51,640 mg/L in the Siity Clay Aquifer.
Ammonia-N concentrations were highest near the West Pond and Krehbiel Pond. The area around
the #2 Urea Buik Warehouse was observed to have Ammonia-N concentrations in excess of

1,000 mg/l. Concentrations of less than 10 mg/L are found south of the former No. 2 Urea Bulk
Warehouse and north of the railroad tracks forming the northern boundary of the site. Ammonia-N
concentrations in the Silty Clay Aquifer are shown on Figure 4-3.

Arsenic

Six wells screened in the Silty Clay Aquifer were analyzed for Arsenic. Arsenic concentrations range
from less than 10 pg/L to 138 pg/L in the six groundwater samples collected from the Siity Clay
Aquifer and analyzed for metals. Arsenic concentrations were highest in monitoring well PSW-03A

located north of the West Lime Pond. Arsenic concentrations in the Silty Clay Aquifer are shown on
Figure 4-4.

4.2.5.2 Deep Alluvial Aquifer

Wells interpreted to be screened solely in the Deep Alluvial Aquifer include PSW-01B, PSW-02B,
PSW-03B, PSW-04, PSW-06B, and PSW-09B. Groundwater monitoring well PSW-02B is screened
in both the Silty Clay Aquifer and the Deep Alluvial Aquifer.
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Nitrate - Nitrogen

Nitrate-N concentrations range from less than 0.06 to 24.2 mg/L in the Deep Alluvial Aquifer. Nitrate-
N concentrations exceeded the MCL of 10 mg/L only in the northwest portion of the property in
groundwater monitoring well PW-09 (24.2 mg/L). Nitrate-N concentrations in the Deep Alluvial
Aquifer are shown on Figure 4-5. Geoprobe® groundwater sample results are provided but are not
considered to be representative of true groundwater quality.

Ammonia-Nitrogen

Ammonia-N concentrations range from 0.2 to 31.9 mg/L in the Deep Alluvial Aquifer. Ammonia-N
concentrations exceeded 10 mg/L only in the northwest portion of the property in groundwater
monitoring well PW-09 (31.9 mg/L). Ammonia-N concentrations in the Deep Alluvial Aquifer are
shown on Figure 4-6. Geoprobe® groundwater sample results are provided but are not considered
to be representative of true groundwater quality.

Arsenic

Six wells screened in the Deep Alluvial Aquifer were analyzed for arsenic. Arsenic concentrations
range from less than 10 to 41.1 pg/L in the Deep Alluvial Aquifer. The arsenic concentration was
highest in monitoring well PSW-03B, located north of the West Lime Pond. Arsenic was also
detected in monitoring wells PSW-01B (16.4 pg/L), PSW-02B (15.2 pg/L), PSW-06B (22.2 pg/L), and
PSW-07B (11.8 pg/L). Arsenic was not detected in monitoring well PSW-04.

4.2.5.3 Bedrock Water-Bearing Unit

Groundwater wells interpreted to be screened in the bedrock generally have low yields and bail dry.
It appears that this water occurs in perched zones. Currently available data suggests that the

Bedrock Water-Bearing Unit in the Chrome Destruct Unit is not hydraulically connected to the
bedrock unit on top of the sandstone hill.

Wells screened solely in the Bedrock Water-Bearing Unit include MW-01, MW-02, MW-03, MW-04,
MW-05, MW-08, MW-09, PW-01, and PSW-13B. Wells screened in the Silty Clay Aquifer and the
Bedrock Water-Bearing Unit include MW-06, MW-07, N-01, N-02, PSW-10, and SW-10. Wells

screened in the Deep Alluvial Aquifer and the Bedrock Water-Bearing Unit include PW-04A, PW-05,
and PSW-08.

Nitrate - Nitrogen

Nitrate-N concentrations range from less than 0.06 to 1,780 mg/L in the Bedrock Water-Bearing Unit.
Nitrate-N concentrations were highest in groundwater monitoring well PW-01 (1,780 mg/L) east of
the UAN bulk warehouse in Area A, and in monitoring well N-02 (1,620 mg/L) on top of the
sandstone hill at the former UAN lagoons and present location of the 6,000,000-gallon AST. Nitrate-
N concentrations in wells in the Chrome Destruct Area ranged from less than 0.06 mg/L to 98.9
mg/L. Nitrate-N concentrations in the Bedrock Water-Bearing Unit are shown on Figure 4-7.
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Ammonia-Nitrogen

Ammonia-N concentrations range from less than 0.06 to 1,140 mg/L in the Bedrock Water-Bearing
Unit. Ammonia-N concentrations were greater than 10 mg/L only in groundwater monitoring wells

PW-01 (900 mg/L), N-02 (1,150 mg/L), and MW-02 (55.3 mg/L). Ammonia-N concentrations in the

Bedrock Aquifer are shown on Figure 4-8.

Arsenic

Two wells screened in the Bedrock Water-Bearing Unit were analyzed for arsenic. Arsenic

concentrations range from less than 10 pg/t (in MW-03) to 21.6 pg/l (in MW-06) As of January 23,
2006, the new EPA drinking water MCL for arsenic is 10 pg/L.

Arsenic mobility in soil and groundwater are strongly influenced by pH and Eh. As pH changes from
acidic to basic conditions, arsenic mobility increases. Arsenic mobility also increases under reducing
environmental conditions. Field measurements indicate that pH levels in the weils where arsenic
was detected were near neutral, with pH ranging from 6.24 to 7.34. Dissolved oxygen levels indicate
a non-reducing environment. pH/Eh conditions in the vicinity of these wells indicate that arsenic
mobility would not be increased due to the observed subsurface environmental conditions.

Additional groundwater sampling and analysis is planned to further evaluate the occurrence of
arsenic in groundwater in the site area.

Monitoring Arsenic

Location Well Aquifer : Concentration pH
Upgradient Lime PSW-01A Siity Clay 34.9 pg/L 6.81
Sludge L.F. PSW-01B Alluvial - 16.4 pglL 6.81
Downgradient Lime | PSW-02A Silty Clay _ 30.0 pg/L 6.72
Sludge L.F. PSW-02B Siity Clay/Aliuvial 15.2 pg/l 6.75
Downgradient West | PSW-03A Silty Clay 138 pug/L 6.76
Lime Pond PSW-03B Alluvial 41.1 pg/L -
Downgradient PSW-06A Silty Clay 28.8 ugll 7.33
Rundown Pond PSW-06B Alluvial 22.2 pglL 7.05
Downgradient East | PSW-07A Siity Clay . 246 gL 6.37
Lime Pond PSW-078 Alluvial and Bedrock 11.8 g/l 7.34
Downgradient West | PSW-05A Silty Clay 14.7 pa/l 7.05
Extension Pond
CRS Unit MW-6 Siity Clay and 21.6 uglL 6.24

Bedrock
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4.3 SOIL AND SEDIMENT SAMPLING PROCEDURES AND ANALYTICAL RESULTS

Subsurface field activities were performed according to the procedures detailed in the

KDHE-approved Work Plan. Subsurface field activities were conducted from March 2005 through
May 2005 and included:

+ marking boring locations based on the pre-determined sample locations specified in the
Work Plan;

« sampling soils with a Geoprobe® unit or other hand coring tool for laboratory analysis;

» sampling sediments with a Geoprobe® unit or other hand coring tool for laboratory analysis;
+ collecting and analyzing groundwater samples from the boreholes, if encountered;

+ describing the lithology of each borehole; and

s collecting GPS coordinates for each borehole.

The soil boring locations were divided into areas based on historical utilization and processes and
presented in the approved Work Plan. The areas were then assigned specific sampling depths,
contaminants of concern and a sampling priority schedule. The priority schedule was used as a
guidance but accessibility and field conditions determined the actual area sampling order.

The initiation of field activities began with locating and marking the soil boring locations. Generally,
the boring locations were approximately spaced, by area, using a 200-foot or 400-foot grid as
specified in the Work Plan. In some areas, specifically the operations area, grid spacing was not
always practical for boring spacing. In these areas, the locations were chosen based on access and
process history. Each location was marked using a 3-foot-tall wooden stake bearing the unique
location identifier or environmentally safe water-based marking paint in areas where the ground

cover prevented staking (i.e. concrete or gravel). All soil sample locations are depicted on
Figure 4-9.

Once ali the boring locations were marked, soil boring and sampling activities began. The
direct-push soil borings were advanced by D-Tech utilizing a Geoprobe® unit under the supervision
of Shaw personnel. In the event the Geoprobe® unit was unable to access a location due to field

conditions, a hand auger or other hand coring tools were used to install the boring and obtain the
required samples.

The lithology from each boring location was visually described for type and color using the Unified
Soil Classification System under the supervision of a Shaw geologist and recorded in the Field Log
Book. The lithology of the soit was described prior to sampling activities in order to minimize the
disturbance of the color and texture of the soil. Boring coordinates were collected from each location
using a hand-held Garmin brand GPS unit and recorded in the Field Log Book. Coordinates were

recorded in latitude and longitude in North American Datum (NAD) 83 for the easting and northing
and in feet for the elevation.
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Generally, soil sampling intervals were determined based on ground cover and analytes in

accordance with the approved Work Plan. Soil samples that were analyzed for Nitrates plus Nitrites
and Ammonia were sampled as follows:

e Vegetative Cover: Composite soil samples were collected from a surface depth of 0-2 feet
below ground surface (bgs) and a subsurface soil depth of 2—3 feet bgs intervals.

* Non-Vegetative Cover (i.e. bare ground, gravel, etc.): Composite soil samples were collected
from a surface depth of 0—8 inches bgs and a subsurface depth of 8-36 inches bgs intervals.

e Subsurface samples collected from below 3 feet bgs were sampled.in 3-foot composite
intervals. ' '

If a surface cover (i.e. gravel or concrete) was present at the sampling location, an attempt was
made to remove the surface cover prior to boring and the interval was considered to start at the soil
surface beneath any remaining cover material.

Soil samples that were analyzed for VOCs, SVOCs, and/or petroleum hydrocarbons were sampled
as follows:

s Surface: Grab soil samples were collected from a depth of 0 — 6 inches bgs.
e Subsurface: Grab soil samples were collected from a depth of 6 — 36 inches bgs.

Generally, soil samples that were analyzed for metals were composited in the same intervals as the
VOCs. However, when sampled in conjunction with Nitrate plus Nitrite and Ammonia, the samples
analyzed for metals were collected from the same composite interval due to the necessary sample
volume needed to fill both containers.

Sediment samples were collected in 2-foot composite intervals until bedrock was encountered or
equipment refusal, whichever came first. Sediment samples collected in Area B and along the

drainage ditch in Area F had different sampling methodology and will be discussed in their respective
sections.

Groundwater samples were collected from soil boring locations, if encountered in accordance with
the Work Plan. The samples were collected from the same borehole as the soil samples.
Groundwater was pumped from the boring utilizing a peristaltic pump (with new tubing) directly into a
clean, unpreserved 4 oz. glass jar. All groundwater samples were given unique identifiers according
to the Work Plan, labeled and immediately placed on ice for preservation.

Non-disposable equipment was decontaminated using a tap water-alconox solution mix. The
equipment was then rinsed using tap water before receiving a triple de-ionized water rinse. Water

used during the decontamination process was land applied in the area around the borehole.

Soil and sediment waste generated during sampling activities was land-applied in the vicinity of the
borehole from which it was colliected.

Quality Control (QC) samples were collected during soil, sediment and groundwater sampling
including field duplicates, field blanks, and rinsate blanks in accordance with the SC Work Plan. Field
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duplicate samples were collected at a rate of one in every ten (10) environmental samples for
analysis by the same laboratory. Field duplicate confirmation samples were collected at a rate of
one in every fifteen (15) environmental samples for analysis by different laboratories to evaluate the
on-site laboratory control. Rinse blank samples were collected at a rate of one per day and one set
of field blanks were collected to evaluate the de-ionized and tap water used in the decontamination
procedures. Trip blanks were included in each cooler containing samples for volatile organic
compound (VOC) analysis (including TPH as GRO).

431 Area A - UAN Storage Area Subsurface Sampling

Subsurface sampling activities in support of the site characterization were initiated in Area A, (Area 1
of the Work Plan). Soil boring locations for this area were spaced on a 200-foot grid. Some
locations were adjusted slightly in the field due to access.

Borings in Area A were sampled to bedrock or equipment refusal in most locations. In locations
where the depth to bedrock was greater than 30 feet below ground surface (bgs), it was noted that
sampling at depths below fifteen (15) to twenty (20) feet bgs was time consuming with little soil
recovery. In order to capitalize on obtaining the most useful information at each location, borings

were only installed to approximately 30 feet below ground surface (bgs) in the northern and eastern
portions of the site where bedrock is deeper.

Following discussions between Shaw and the KDHE on April 21, 2005, sampling protocols were
revised for the deeper soils. The sampling depth in deeper soils was altered to between 15-20 feet
bgs. Once the samples were collected, the Geoprobe® unit would continue to push until bedrock
was encountered or equipment refusal. This new protocol-allowed bedrock or refusal to be
determined without overextending Geoprobe® sampling capabilities.

4.3.1.1 Area A - Field Sampling Methodology
Ninety-eight (98) soil and seven (7) sediment locations were sampled in Area A. If groundwater was

encountered, an attempt to sample the groundwater was made. Nineteen (19) groundwater samples
were collected from soil borings in Area A.

Each soil and sediment sample interval was composited in a decontaminated stainless steel bowi
utilizing decontaminated stainless steel tools prior to collection in a clean, unpreserved 4 oz. glass
sampling jar. All samples were given unique identifiers according to the Work Plan, labeled and
immediately placed on ice for preservation.

Soil Sampling

All soil boring locations in Area A were installed using Geoprobe® direct-push technology. -Soil
sampling intervals followed the procedure outlined in the approved Work Plan and as detailed above.

All soil samples collected in Area A were sampled for Nitrate plus Nitrite and Ammonia and
submitted to the on-site laboratory under chain of custody for analysis using method SM-4500.
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Selected surface soil samples were submitted to Pace laboratory for RCRA metals analysis using
EPA Method 6010/7471. Due to the amount of soil needed for both analyses, the surface soil
samples were composited in the same intervais and manner as the nitrogen samples.

Two sample locations in Area A were located on an outcrop of bedrock. Surface samples were
collected in these locations in order to ascertain the extent of contamination on the surface of the
bedrock outcrop. The sample locations were AOTW-55S-28 and AO1W-SS-49,

Thirty-one (31) field duplicates were collected for analysis by the on-site laboratory and Pace for
comparison and labeled using the same identifier as the original sample with a “D” at the end
signifying the duplicate sent to the off-site laboratory. Forty-six (46) field duplicate samples were
collected and submitted blind to the same laboratory (Pace). Rinsate blanks were collected at a rate
of one per day and one set of field blanks were collected.

Sediment Sampling

Sediment locations in Area A were sampled using either Geoprobe® direct-push technology when
access was possible or hand boring techniques. Sediment samples were collected at 2-foot

composite intervals until bedrock was encountered or equipment refusal in accordance with the Work
Plan. :

All sediment locations in Area A were sampled and analyzed for Nitrate plus Nitrite and Ammonia
and submitted, under chain of custody, either to the on-site laboratory for analysis using method SM-
4500 or Pace for analysis using EPA Method 353.2 and 350.1, respectively. RCRA metals analysis
was also performed on all sediment samples in Area A by Pace. One (1) sediment sample in Area A

(AO1NE-SED-15) was submitted to Pace laboratory for Total Kjeldahl Nitrogen analysis using EPA
Method 351.2.

Borehole Groundwater Sampling

Groundwater samples were collected from nineteen (19) boring locations in Area A. The samples
were collected from the same borehole as the soil samples as specified above.

All groundwater samples were given unigue identifiers according to the Work Plan, labeled and
immediately placed on ice for preservation. Groundwater samples were submitted to the on-site

laboratory and analyzed for Nitrate plus Nitrite and Ammonia using method SM-4500.

4.3.1.2 Area A - Soil Sample Results

A total of four hundred seventy-three (473) soil samples, excluding QC samples, were collected in
Area A during the subsurface characterization activities.
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Surface Soils

Ninety-eight (98) surface soil samples were collected in Area A for Nitrate plus Nitrite analysis and
submitted under chain of custody to the on-site laboratory. Nitrate plus Nitrite was detected in
seventy-five (75) surface soil samples ranging from non-detect to 2,520 mg/kg as detected in sample
AO1SE-SS-04-0-0.67'. Forty (40) samples displayed concentrations of ammonia above laboratory
detection limits ranging from non-detect to 1,520 mg/kg in sample A01SE-S5S-04-0-0.67".

A surface soil isoconcentration map for the 0-2 foot bgs interval depicting Total Nitrogen
concentrations across the site is included as Figure 4-10. This figure was created using contour
intervals of powers of 10 (0, 10 mg/kg, 100 mg/kg, 1,000 mg/kg, etc.). In the following discussions of
the soil data, the 100 mg/kg contour interval has been selected as indicative of an elevated total
nitrogen concentration. Figures ANE-1, ASE-1 and AW-1 included in Appendix C show surface
Nitrogen concentrations for Area A. Table 4-11 summarizes analytical results for nitrogen
concentrations for surface soil samples.

Four (4) surface soil samples in Area A (AO1NE-SS-29, AO1NE-SS-34, AO1NE-SS-35 and A01SE-
S$S-01) were analyzed for RCRA metals by Pace Labs. Metal concentrations were detected for
arsenic, barium, chromium, lead, and selenium. The highest concentrations detected were reported
for sample AQ1NE-SS-29 for arsenic (7.30 mg/kg), barium (137 mg/kg), lead (11.5 mg/kg) and
selenium (2.81 mg/kg). Sample A01SE-SS-01 had the highest concentration of chromium

(106 mg/kg). There were no reported concentrations above laboratory detection limits for cadmium,
mercury and silver in the surface soils for Area A analyzed for metals.

Figures ANE-1, ASE-1 and AW-1 in Appendix C show all metal concentrations, and Table 4-12
includes all surface metal results in Area A.
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Table 4-11
Nitrogen Concentrations 0-2' BGS
Area A
Former Farmland Nitrogen Plant
Lawrence, Kansas

Site Date Starting Ending Nitrate_ plus| Nitrogen, Totarl)lt::rate
Depth Depth [Nitrite (as N)) Ammonia a
Ammonia
(feet) (feet) (ma/kq) {ma’kq) mg/k
[AOINE-SS-01 04/07/2005 0.00 2.00 12.3 <13 13.
AOINE-SS-02 | 04/08/2005 0.00 0.67 26.9 54 80.
AOINE-SS-03 |  04/08/2005 0.00 2.00 1,780 460 2,24
{[A0INE-SS-05 | 04/27/2005 0.00 2.00 6 <2
flA0INE-SS-06 |  04/07/2005 0.00 0.67 5.3 <4.6J 5.3
[[A0INE-SS-07 | 04/11/2005 0.00 0.67 31.7L 97.3 12
llaoiNE-sS-08 | 04/15/2005 0.00 0.67 1,690 1,220 2,91
[lA01NE-sS-09 | 04/14/2005 0.00 0.67 83.5 <4.9) 83.5
flA0INE-SS-11 04/27/2005 0.00 1.00 <2.6) <2
HAOINE-SS-12 04/27/2005 0.00 0.25 <1.9> <2.7) 1.
{ao1NE-SS-13 | 04/07/2005 0.00 0.67 471 252 299.1||
[[A01INE-SS-14 | 04/11/2005 0.00 0.67 34.8 495 529.8
HAOINE-SS-16 | 04/14/2005 0.00 0.67 1,650 995 2,645
flA0INE-SS-18 | 0412772005 0.00 0.67 12 17.1 29.1
[tA0INE-SS-19 04/27/2005 0.00 1.00 <1.5> <2 1.5
flA0INE-SS-20 | 04/11/2005 0.00 0.67 30.7 <2 30.
[ADINE-SS-21 04/21/2005 0.00 0.67 12.7 <1.9> 14.
AOTNE-SS-22 04/15/2005 0.00 0.67 134 5.3 139.3)
AOINE-SS-24 |  04/22/2005 0.00 0.67 186 826 1,012
AOINE-SS-25 | 04/22/2005 0.00 0.67 26.7 310 336.7“
AOINE-SS-26 |  04/27/2005 0.00 0.67 10.1 <1.4> 11.5)}
AOINE-SS-27 |  04/21/2005 0.00 0.67 6 <3.8J
[lAOINE-SS-28 | 04/14/2005 0.00 0.67 106] 9.8 20.
lro1NE-SS-29 04/22/2005 0.00 0.67 132 1,110 1,242
[AO1NE-SS-30 04/22/2005 0.00 0.67 26.4 132 158.4
lla01NE-SS-31 04/27/2005 0.00 0.67 37 347 350.7]|
[lAOINE-SS-32 | 04/21/2005 0.00 0.67 12.7 38.2 50.9i
[lAO1NE-SS-33 04/21/2005 0.00 0.67 83.8 4.7 88.5
{lAoINE-SS-34 | 0412212005 0.00 0.67 264 597 62;“
[laoiNE-sS-35 | 0412212005 0.00 0.67 16.9 <10.8G 16.
[lAOINE-SS-36 | 04/27/2005 0.00 0.67 418 600 1,01
IAOINE-SS-37 | 04/27/2005 0.00 0.67 199 229 221.
AOINE-SS-38 | 04/22/2005 0.00 2.00 <1> <1.8> 2.8
A01SE-SS-01 04/27/2005 0.00 2.00 18.3] <1.6> 19.94
AO1SE-SS-02 |  04/28/2005 0.00 2.00 <2 <2 of|
AO1SE-SS-03 | 04/29/2005 0.00 0.67 120 290 410l
A01SE-SS-04 |  04/29/2005 0.00 0.67 2,520 1,550 4,070]|
AO1SE-SS-05 |  04/29/2005 0.00 2.00 74 <4,4J 7.1l
[A01SE-SS-06 04/28/2005 0.00 2.00 463 141 187.3]|




Table 4-11, Continued

Area A

Nitrogen Concentrations 0-2' BGS

Former Farmland Nitrogen Plant

Lawrence, Kansas

. Starting Ending | Nitrate plus| Nitrogen, Total Nitrate
Site Date ‘Depth Depth Nitrite (as N)] Ammonia plu;
Ammonia
(feet) | (feet) (ma/ka) (malkg) (malk

lAo1SE-SS-07 | 05/02/2005 0.00 0.67 3.6 57 9.3l
|E)1se-ss-oa 05/02/2005 0.00 0.67 487 31.6 80.3
01SE-SS-09 05/02/2005 0.00 0.67 64.4 <2 64.4Jf
ftA01SE-5S-10 04/28/2005 0.00 0.67 <2 6.6 6.6]f
[tA01SE-SS-11 04/28/2005 0.00 0.67 4.6 54.3 58.9
[tAo1SE-5S-12 05/02/2005 0.00 2.00 728 317 1,045
01SE-SS-13 04/28/2005 0.00 0.67 45.6 <3.3J 45.6
AO1SE-SS-14 04/28/2005 0.00 2.00 5.7 <1.8>Z 7.5
AQ1W-SS-01 03/30/2005 0.00 2.00 <2.4J <2.5J 0|
AOTW-SS-02 04/06/2005 0.00 0.67 <2.2) <1.8> 1.8l
AQ1W-SS-03 04/07/2005 0.00 2.00 <2.3) <2 of
AD1W-SS-04 03/30/2005 0.00 2.00 <1.5> <1.9> 3.4
AQ1W-SS-05 04/05/2005 0.00 0.67 <2.8J <1.7> 1.7
AO1W-55-06 04/06/2005 0.00 0.67 <1.5> <3J 1.5]}
[lro1w-ss-07 03/30/2005 0.00 0.50 <2.3) <2.6J of
[la01w-ss-08 03/30/2005 0.00 2.00 4 <4.7 4t
flac1w-ss-09 04/05/2005 0.00 2.00  <2.2J <1.3> 1.3
J1A01W-S5-10 04/06/2005 0.00 0.67 6 <1.4> 7.4
[lAo1w-ss-11 03/30/2005 0.00 1.33 3 <2.9) BE|
[la01w-ss-12 03/30/2005 0.00 2.00 <1.6> <2.9J 1.6
{laotw-ss-13 04/04/2005 0.00 2,00 13.4 <1.8> 14.90
flaotw-ss-14 04/05/2005 0.00 2.00 <1.3> <1.1> 2.4
flao1w-ss-15 04/06/2005 0.00 2.00 <1.1> <0.5> 1.6l
la01w-s5-16 03/31/2005 0.00 2.00 <0.9> <2 0.9
{lro1w-ss-17 03/31/2005 0.00 2.00 <1.2> <2 1.2}
AQTW-SS-18 04/04/2005 0.00 2.00 4.5 <1.1> 5.6
AO1W-SS-19 04/04/2005 0.00 2,00 43 <2.8) 43}
AD1W-SS-20 04/04/2005 0.00 1.75 4.4 <1.1> 5.5
ADTW-SS-21 04/04/2005 0.00 1.50 <2.3J <1.1> 1.1
flAo1w-ss-22 03/31/2005 0.00 0.67 <1.6> <1.6> 3.2
{lao1w-ss-23 03/31/2005 0.00 1.50 11.2D <2 11.2
[laoiw-ss-24 04/04/2005 0.00 2.00 174 170D 344}
{lA01W-5S-25 04/04/2005 0.00 1.75 3 <0.8> 3.8
iA01W-SS-26 04/04/2005 0.00 2.00 46 <2J 4.6
AQIW-SS-27 04/04/2005 0.00 0.67 16.4 63.5 79.9]
A01W-SS-28 04/04/2005 0.00 0.67 <2.1J <2 of
AD1W-SS-29 03/31/2005 0.00 2.00 3.2 <2 3.2)f
AD1W-SS-30 03/31/2005 0.00 1.25 3.4 <1.1>]. 4.5
AQTW-SS-31 04/01/2005 0.00 2.00 247 208 545




Table 4-11, Continued
Nitrogen Concentrations 0-2' BGS

Area A

Former Farmland Nitrogen Plant
Lawrence, Kansas

. Starting Ending | Nitrate plus| Nitrogen, Total Nitrate
Site Date - Depth Depth |Nitrite (as N)}} Ammonia plqs
Ammonia
(feet) | (feet) (ma/kg) (mg/kq) {(ma/kq)

[[ro1w-ss-32 04/01/2005 ' 0.00 2.00 1,090 899 1,989]f
flao1w-ss-33 04/04/2005 0.00 -1.00 9.8 <1.9> 11.7
{lA01w-s5-34 04/04/2005 0.00 2.00 285 <1.5> 3ojl
[lA01W-sS-35 04/05/2005 0.00 2.00 280 243 523

[lro1w-ss-36 03/31/2005 0.00 2.00 105 <2.6J 10

flao1w-ss-37 04/01/2005 0.00 2.00 967 462 1,42
{lA01W-s5-38 04/01/2005 0.00 2.00 1,300 581D 1,881
ltao1w-ss-39 04/05/2005 0.00 0.67 3.6 <2 3.6
{tA01W-s5-40 04/04/2005 0.00 2.00 329 82 211
flrAo1w-ss-41 04/05/2005 0.00 2.00 <1.7> <2 1.7
01W-SS-42 03/31/2005 0.00 2.00 6.9 <1.1> 8|
I 01W-55-43 04/01/2005 0.00 2.00 759 409 1,168
[tao1w-ss-44 04/01/2005 0.00 2.00 154 219D 373l
flAo1w-s5-45 04/01/2005 0.00 2.00 755 <3.6 75.5
{tao1w-ss-46 04/05/2005 0.00 2.00 45.9 <3.1J 4591
01W-SS-47 04/05/2005 0.00 2.00 12.2 <1.7> 13.9|
IEMW-SSAB 04/01/2005 0.00 2.00 15.1 <1.6> 16.7}|
A01W-SS-49 04/01/2005 0.00 2.00 20.1 23.1 43.2)|
ftao1w-ss-52 04/05/2005 0.00 2.00 3.6 <2 3.6
{1A01W-S5-53 04/05/2005 0.00 0.67 162 820 982)|
[tA0INE-SED-04 | 412712005 0.00 1.92 375 2.2 377.2||
‘?me-sen—m 4/27/2005 0.00 0.83 327 718 1,045
01NE-SED-15 |  3/29/2005 0.00 2 7,500 10,900 18,400]|
HAOINE-SED-17 | 4/22/2005 0.00 0.5 1,330 2,020 3,350]|

<x>=Less than Reporting Limit
D - Duplicate run with high duplicate result

F - Elevated MS/MSD RPD resuit

G - MS/MSD percent recovery outside reporting limit
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit
L - LCS percent recovery outside limits
U - Elevated reporting limit
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Site Characterization Report
Former Farmland Nitrogen Plant
Lawrence, Kansas

February 1, 2006

Subsurface Soils

Seventy-eight (78) subsurface soil samples were collected in Area A for Nitrate plus Nitrite analysis
and submitted under chain of custody to the on-site laboratory. Nitrate plus Nitrite concentrations
were detected in sixty-seven (67) subsurface soil samples ranging from non-detect to 4,190 mg/kg
reported in sample AOTNE-SS-08-0.67-3'. Forty-nine (49) samples reported concentrations of

Ammonia above laboratory detection limits ranging from non-detect to 7,830 mg/kg also reported in
sample AO1NE-5S-08-0.67-3'

' Figures ANE-1, ASE-1 and AW-1 in Appendix C and Table 4—13 show subsurface nitrogen |
concentrations for Area A for the 2-3 foot bgs interval. Figure 4-11 illustrates the Total Nitrogen
concentrations for the 2-3 feet bgs depth across the site.

Subsurface Soils (Greater than 3 feet)

Two hundred ninety-seven (297) subsurface soil samples were collected in Area A for Nitrate plus
Nitrite analysis and submitted under chain of custody to the on-site laboratory. Nitrate plus Nitrite
concentrations were detected in two-hundred fifty-five (255) subsurface soil samples ranging from
non-detect to 9,050 mg/kg reported in sample AO1NE-SS-16-16-18". Two-hundred thirty-six (236)
samples reported concentrations of Ammonia above laboratory detection limits ranging from non-
detect to 16,680 mg/kg reported in sample AOINE-SS-08-3-6'.

Figures ANE-1, ASE-1 and AW-1 in Appendix C and Table 4-14 shows subsurface nitrogen
concentrations for Area A for samples collected at a depth of 3 feet or greater.

431.3 AreaA— Sediment Sample Results

Seven (7) sediment samples, excluding QC samples, were collected in Area A for Nitrate plus Nitrite
analysis and submitted under chain of custody to the on-site laboratory or Pace. Nitrate plus Nitrite
concentrations were detected in all seven (7) surface soil samples ranging from 327 mg/kg in sample
AO01INE-SED-10 to 10,600 mg/kg in sample AOTNE-SED-23". All seven (7) samples reported
concentrations of Ammonia above laboratory detection limits ranging from 2.2 mg/kg in sample
AO1NE-SED-04 to 18,000 mg/kg in sample AOTNE-SED-23.

Sediment sample results for nitrogen are included in Table 4-11 and Appendix C as Figures
ANE-1, ASE-1 and AW-1.

All sediment samples in Area A were analyzed for RCRA metals by Pace. The sediment samples
were composited in the same intervals and manner as the nitrogen samples. Metal concentrations
were detected for arsenic, barium, cadmium, chromium, lead, mercury and selenium. The highest
detectable concentrations were reported in sample AO1NE-SED-10 for arsenic (10.8 mg/kg), in
sample AOTW-SED-50 for barium (206 mg/kg), and in sample AOINE-SED-17 for cadmium (0.764
mg/kg). Sample AOTINE-SED-23 had detectable concentration for mercury (0.466 mg/kg) in Area A.
Sample AOTNE-SED-15 had the highest detectable concentration for chromium (126 mg/kg), lead
(41.0 mg/kg) and selenium (3.86 mg/kg).
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Former Farmland Nitrogen Plant
Lawrence, Kansas

February 1, 2006

Sediment sample results for metals are included in Table 4-12 and in Appendix C as Figures
ANE-1, ASE-1 and AW-1. :

4.3.1.4 Area A - Borehole Groundwater Sample Resulits

As stated earlier, additional groundwater samples were collected independently from the monitoring
well sampling activity. All nineteen (19) groundwater samples collected from Area A had detectable

concentrations for Nitrate plus Nitrite and seventeen (17) groundwater samples had detectable
concentrations for Ammonia.

Nineteen (19) groundwater samples were collected from the soil borings installed in Area A during
the Site Characterization activities. All groundwater samples were collected at or below four (4) feet
bgs. Groundwater samples reported concentrations for Nitrate plus Nitrite ranging from 5.9 mg/L
(AOINE-GW-21-10’) to 33,310 mg/L reported in sample AG1NE-GW-16-15". Ammonia in
groundwater ranged from non-detect to 51,640 mg/L reported in sample AOTNE-GW-08-5". It should
be noted that analytical results for groundwater samples collected from Geoprobe® borings may not
be truly representative of actual groundwater quality. The data is provided for consideration.

Groundwater sample results are included in Table 4-15.
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Table 4-13
Subsurface Nitrogen Concentrations 2-3' BGS
Area A
Former Farmland Nitrogen Plant
Lawrence, Kansas

. Starting Ending Nitrate plus Nitrogen, Total Nitrate
Site Date Depth Depth Nitrite (as N) Ammonia plus
Ammonia
(feet) {feet (malkq) {ma/kag) malk
01NE-SS-01  [04/07/2005 2.00 3.00 171 225 39
AOINE-SS-02  [04/08/2005 0.67 3.00 9.6 254 263.
[lrn01NE-SS-03  04/08/2005 2.00 3.00 636 246 882
{A0INE-SS-06  |04/07/2005 0.67 3.00 3.2 <1.9> 5.1
IA01INE-SS-07 |04/11/2005 0.67 3.00 4.4 319D 323.
[lA01NE-SS-08- [04/15/2005 0.67 3.00 4190 7,830 12,020
[lA0INE-SS-09  [04/14/2005 0.67 3.00 144 <2
{lA01INE-SS-13  |04/07/2005 0.67 3.00 230 664
[lAOINE-SS-14  [04/11/2005 0.67 3.00 10.7 686
{lA01NE-SS-16 _ [04/14/2005 0.67 3.00 2,490 3,760
[lA0INE-SS-18  [04/27/2005 0.67 1.17 14.2 46.8
[lA0INE-SS-20  |04/11/2005 0.67 3.00 151 154
IAOINE-SS-21  [04/21/2005 0.67 3.00 5.9 1.3
[lAOINE-SS-22  |04/15/2005 0.67 3.00 108 <3.7J
[lA0INE-SS-24 0472272005 0.67 3.00 592 1,370
{lA01NE-SS-25  |04/22/2005 0.67 3.00 125 982
[ta01INE-SS-26  |04/27/2005 0.67 3.00 104 715
{laotNE-SS-27 0412112005 0.67 3.00 45.4 18.1
{ro1NE-ss-28 0411412005 0.67 3.00 3.9 <3.6J
[lA01NE-SS-29  J04/22/2005 0.67 3.00 1,010 1,530
{A01INE-SS-30  [04/22/2005 0.67 3.00 136 1,070
[lro1NE-SS-31  [04/27/2005 0.67 3.00 109 1,600
llA01NE-SS-32 [04/21/2005 0.67 3.00 243 1,430
AOINE-SS-33 _|04/21/2005 0.67 3.00 180 13.2
AOTNE-SS-34 _ |04/22/2005 0.67 3.00 188 1,170
AOINE-SS-35  104/22/2005 0.67 2.50 732 504
AOINE-SS-36 _ |04/27/2005 0.67 3.00 422 768
lA01INE-SS-37  104/27/2005 0.67 3.00 560 83.8
AOINE-SS-38  |04/22/2005 2.00 3.00 <1.2> <1.6>
AO1SE-SS-01 _|04/27/2005 2.00 3.00 89.1 30.6
IlA01SE-SS-03  04/29/2005 0.67 3.00 189 1,630
AQ1SE-SS-04  |04/29/2005 0.67 3.00 1,340 1,520
{ro1SE-SS-05  |04/29/2005 2.00 3.00 35.7 9.1
ADISE-SS-06 _ |04/28/2005 2.00 3.00 148 420
AO1SE-SS-07  |05/02/2005 0.67 3.00 48.6 478
A01SE-SS-08  05/02/2005 0.67 3.00 705 25
AO1SE-SS-09 _[05/02/2005 0.67 3.00 545 307
AO1SE-SS-10  [04/28/2005 0.67 3.00 <2 16.7
AO1SE-SS-11  [04/28/2005 067 3.00 7.8 545
AO1SE-SS-12 _|05/02/2005 2.00 3.00 592 131
[lA01SE-SS-13  [04/28/2005 0.67 3.00 76.7 <1>
HAO1SE-SS-14  104/28/2005 2.00 3.00 6.2 <2 .
[lro1w-ss-01_ |03/30/2005 2.00] 3.00 <2.6 <1.6> 1.6lf
flao1w-ss-02 _ lo4/06/2005 0.67 3.00 <0.7> 267D 267.7)|




Table 4-13, Continued
Subsurface Nitrogen Concentrations 2-3' BGS

Area A

Former Farmland Nitrogen Plant
Lawrence, Kansas

. Starting Ending Nitrate plus Nitrogen, Total Nitrate
Site Date Depth Depth | Nitrite (as N) | Ammonia plus
Ammonia
(feet) (feet) (ma/kg) (ma/kg) {(malkq)
[lro1w-ss-03 [o4/07/2005 2.00 3.00 16.8 <4.3) 16.8))
[n01W-5S-04  [03/30/2005 2.00 3.00 <1.2> <1.3> 2.5
[AO1W-SS-05  [04/05/2005 0.67 3.00 3.1 <1.5> 4.6
JADTW-SS-06  |04/06/2005 0.67 3.00 3.4 <1.2> 4.6(
A01W-SS-08  [03/30/2005 2.00 3.00 3.9 <3.5J 3.9
A01W-5S-09  |04/05/2005 2.00 2.50 3.1 <1> 4.4
A01W-SS-10 _ [04/06/2005 0.67 3.00 2.8 <1.2> 4
01W-5S-12  [03/30/2005 2.00 3.00 <1.7> <1.9> 3.9
flA01W-sS-13  |04/04/2005 2.00 3.00 12.4 <1.2> 13.6/|
{lAo1w-ss-14  {04/05/2005 2.00 3.00 <2.1J <1.2> 1.2)|
lao1w-ss-15  fo4/06/2005 2.00 3.00 <1.4> <2 1.4
flao1w-ss-16  |03/31/2005 2.00 3.00 <1.1> <0.6> 1.
ltaotw-ss-17  {03/31/2005 2.00 3.00 <2J <0.9> 0.9
flao1w-ss-19  [04/04/2005 2.00 3.00 93.2 21.3 114.5)f
[lAo1w-sS-24  |04/04/2005 2.00 3.00 486 735 1221ff
ftaoiw-ss-26  l04/04/2005 2.00 2.25 7.7 <2.8) 7.7)|
[lro1w-ss-29  |03/31/2005 2.00 3.00 <2.1J <0.8> 0.8
[lro1w-ss-32  |o4/01/2005 2.00 3.00 2,000 2,330 4,33
[tao1w-ss-34  [04/04/2005 2.00 3.00 18.5 <1.7> 20.2
[lA01W-SS-35  [04/05/2005 2.00 3.00 319 237 5561
[lro1w-ss-36  |03/31/2005 2.00 3.00 271 25.9 296.
flao1w-ss-37  |o4/01/2005 2.00 3.00 1,890 2,680 4,57
llao1w-ss-38  [04/01/2005 2.00 3.00 2,190 2,630 4,82
flao1w-ss-39  [04/05/2005 0.67 1.17 43 <2 4.3
[A01W-SS-40  |04/04/2005 2.00 3.00 563 695 1,25
A01W-SS42  [03/31/2005 2.00 3.00 27.1 <3.2) 27.4
A01W-SS-43  |04/01/2005 2.00 3.00 606 1,300 1,906}
A01W-SS-44 _ |04/01/2005 2.00 3.00 752 2,340 3,092
ADIW-SS-45  |04/01/2005 2.00 3.00 172 <2.8) 172)
AD1W-SS-46  [04/05/2005 2.00 3.00 141 109 250
flao1w-ss-47  [04/05/2005 2.00 2.67 13.5 <2.2) 13.
{laotw-ss-48  [04/01/2005 2.00 3.00 25.4 32.3 57.
flaciw-ss-52  lo4/05/2005 2.00 3.00 4.5 <2 4.5\
[lA01w-s5-53  |04/05/2005 0.67 3.00 187 1,290D 14771}

<x>=Less than Reporting Limit

D - Duplicate run with high duplicate resuit

F - Elevated MS/MSD RPD result

G - MS/MSD percent recovery outside reporting limit
J - Estimated concentration above the adjusted method detection timit and below the adjusted reporting limit
L - LCS percent recovery outside limits
U - Elevated reporting limit



Table 4-14
Subsurface Nitrogen Concentrations >3' BGS

Area A

Former Farmland Nitrogen Plant
Lawrence, Kansas

site Date Starting Ending Nitrate plus Nitrogen, Totall)lr:;trate
Depth Depth Nitrite (as N) | Ammonia .

Ammonia
(feet) {feet) _(malkg) {mg/kg) (malkq) ||
ADINE-SS-01_[04/07/2005 3.00 6.00 163 T 1,310 1,473
AOINE-SS-01 [04/07/2005 6.00 9.00 132 3,020 3,152
AOTNE-SS-01 [04/07/2005 9.00 12.00 114 2,260 2,374}
AOINE-SS-02 [04/08/2005 3.00 6.00 <0.8> 139 139.8}f
AOINE-SS-02 [04/08/2005 6.00 9.00 <0.8> 89.6 90.44
lAOINE-SS-02  |04/08/2005 9.00 10.00 <0.9> 116 116.9
AOINE-SS-02  |04/08/2005 16.00 18.00 49.6 <1.5> 51.1|
AOINE-SS-02  [04/08/2005 18.00 21.00 72.4 5.4 77.5)|
ADINE-SS-02 _ [04/08/2005 25.00 27.00 384 34.2 418.2]]
AOINE-SS-02  [04/08/2005 21,00 23.00 123 <2 123||
AOINE-SS-02 [04/08/2005 27.00 30.00 698 117 815]|
AOINE-SS-02  |04/08/2005 30.00 31.00 1,080 113 1,193
ADINE-SS-03 _|04/08/2005 3.00 5.00 354 181 535||
AO1NE-SS-03  |04/08/2005 7.00 9.00 508 224 732)|
AOTINE-SS-03  |04/08/2005 9.00 12.00 213 105 318]}
AOINE-SS-03 _ 104/08/2005 12.00 15.00 120 21.2 141.2)|
AOINE-SS-03  [04/08/2005 15,00 18.00 74.9 <1.5> 76.4)
AO1NE-SS-03 _ |04/08/2005 18.00 21.00 49.7 55 55.2)f
AOINE-SS-03  [04/08/2005 21.00 23.00 36.2 <3.2J 36.2)}
AOINE-SS-03  |04/08/2005 24.00 27.00 <1.3> 71.6 729
AO1NE-SS-03  {04/08/2005 27.00 30.00 <1> 131 132}
AO1NE-SS-03  |04/08/2005 30,00 31.00 <1.3> 145 146.3]
[laoiINE-sS-06  [04/07/2005 3.00 6.00 <2.4J <1.8> 1.8}
AOINE-SS-06 _[04/07/2005 6.00 8.00 3.1 5.6 8.7
ADINE-SS-07 _[04/11/2005 3.00 6.00 <1.4> 299 300.4]
AOINE-SS-07  104/11/2005 6.00 9.00 233L 358 5911
AOINE-SS-07 _|04/11/2005 9.00 12.00 601L 1,970 2,571
ADINE-SS-07  04/11/2005 12.00 13.50 841L 3,730 4,571}
AOINE-SS-07  |04/11/2005 16.00 18.00 1,010L 4,950 5,960)|
AQINE-SS-07 [04/11/2005 18.00 21.00 970L 5,500 6470jf
AGINE-SS-07 _ [04/41/2005 21.00 23.00 965L 6,440 7,405
IAQINE-SS-07 {04/11/2005 24.00 27.00 1,930L 4,870 6,800
AOINE-SS-07 _[04/11/2005 28.00 30.00 2,270L 2,010 4,280}
AOINE-SS-07  |04/11/2005 30.00 31.00 1,660L 838 2,408
ADTNE-SS-08 [04/15/2005 3.00 6.00 6,450 16,680 23,130}
AO1NE-SS-08 |04/15/2005 6.00 9.00 6,720 15,160 21,880]|
ADINE-SS-08  |04/15/2005 9.00 12.00 5,490 10,280 15,770
AOINE-SS-08  [04/15/2005 12.00 14.00 3,760D 3,570 7,330]|
AOTNE-SS-08 _ [04/15/2005 16.00 18.00 958 33.6 901.6{
01NE-SS-08 _{04/15/2005 18.00 21.00 527 14.1 541.1)f




Table 4-14, Continued
Subsurface Nitrogen Concentrations >3' BGS

Area A

Former Farmland Nitrogen Plant
Lawrence, Kansas

. Starting Ending Nitrate plus Nitrogen, Total Nitrate
Site Date Depth Depth Nitrite (as N) | Ammonia plus
- | Ammonia
(feet) (feet) | (ma/kq) {mglka) {mag/kg)
01NE-SS-08  [04/15/2005 21.00 23.00 332 17.4 349.4)f
“ﬁomE-ss-oa 04/15/2005 24.00 27.00 303 97.5 400.5}}
[[A01NE-SS-08 |04/15/2005 28.00 30.00 12.72 177 189.7f
01NE-SS-08 |04/15/2005 30.00 31.00 16.7 196 212,74
O1NE-SS-09  |04/14/2005 3.00 6.00 66.1 <2 66.1]|
01NE-5S-09 _|04/14/2005 6.00 7.00 7.9 <2 7.9
01NE-SS-09 |04/14/2005 11.00 12.00 8.6 <2 8.6]f
O1NE-SS-08  |04/14/2005 12.00 15.00 3.2 <2 3.2
01NE-SS-09 _ |04/14/2005 16.00 18.00 29.4 <1.5> 30.9i}
O1NE-SS-09 _ |04/14/2005 20.00 21.00 496 <0.8> 496.8
01NE-SS-09 |04/14/2005 21.00 23.00 402 <2.9J 402}
01NE-SS-09  |04/14/2005 24.00 27.00 159 <2 159
01NE-SS-09 _ |04/14/2005 28.00 30.00 124 <2 124
{AO1INE-SS-09 _ |04/14/2005 30.00 31.00 59.6 <2 59.6]f
01NE-SS-13 _ [04/07/2005 3.00 6.00 572 1,380 1,952)f
01NE-SS-13  |04/07/2005 6.00 9.00 632 2,630 3,262)f
01NE-SS-13 _|04/07/2005 9.00 12.00 351 2,830 3,181|f
01NE-SS-13  |04/07/2005 12.00 13.00 317 2,500 2,817)]
01NE-SS-14 |04/11/2005 3.00 6.00 58.1 1,800 1,858.10f]
01NE-SS-14 _ |04/11/2005 6.00 9.00 353 4,010 4,363}
llAOINE-SS-14  [04/11/2005 9.00 11.00 1,280 6,750
{AOINE-SS-14  [04/11/2005 12.00 15.00 1,090 2,830D
01NE-SS-14 _ |04/11/2005 16.00 18.00 1,090 3,930
01NE-SS-14__|04/11/2005 18.00 20.00 827 2,190
01NE-SS-14 _[04/11/2005 28.00 30.00 1,270 420
HAOINE-SS-14 [04/11/2005 30.00 31.00 1,120 180
01NE-SS-16  |04/14/2005 3.00 6.00 4,530 8,020 12,550]|
|%NE-SS-16 04/14/2005 6.00 9.00 5,060 10,970 16,030]|
HAOINE-SS-16 _ |04/14/2005 9.00 11.00 8,080 14,490 22,570
O1NE-5S-16 _|04/14/2005 12.00 15.00 7,870 15,950 23,820
|§ NE-SS-16 [04/14/2005 16.00 18.00 9,050 16,520 25,570
flAOINE-SS-16 _|04/14/2005 18.00 21.00 8,360 13,990 22,350
O1NE-SS-16  |04/14/2005 21.00 24,00 7,380 12,800 20,180}
“:01NE-SS-16 04/14/2005 24.00 27.00 5,300 4,580 9,880]|
{AOINE-SS-16  [04/14/2005 28.00 30.00 3,850 5,280 9,130}
O1NE-SS-16__|04/14/2005 30.00 31.00 6,940 9,370 16,312“
01NE-SS-20 _ |04/11/2005 3.00 6.00 90.8 356 448.
01NE-SS-20 _|04/11/2005 6.00 8.00 106 51.1 1571
{lA0INE-SS-21 _|04/21/2005 3.00 6.00 <2.4) 427 427))




Table 4-14, Continued
Subsurface Nitrogen Concentrations >3' BGS

Area A

Former Farmland Nitrogen Plant
Lawrence, Kansas

. Starting Ending Nitrate plus Nitrogen, Total Nitrate
Site Date Depth Depth Nitrite (as N) | Ammonia plus
, _ Ammonia
{feet) (feet) {(malkqg) {mglkq) {(mag/kg) ||
[A0INE-SS-21 Jo04/21/2005 6.00 9.00 <1.4> 955 956.4))
AOINE-SS-21  [04/21/2005 9.00 12.00 35 853 gasl|
AOINE-SS-21  [04/21/2005 12.00 15.00 65.4 788 853.4)|
ADINE-SS-21  |04/21/2005 15.00 17.00 188 2160 2348}
AOINE-SS-22  |04/15/2005 3.00 6.00 11.2 130 141,
01NE-SS-22 |04/15/2005 6.00 9.00 72 342 34sT§|I
{fA01NE-SS-22  |04/15/2005 9.00 12.00 35.8 718 753;“
flA0INE-sS-22  |04/15/2005 12.00 15.00 173 1,190 1,3
HA0INE-SS-22  |04/15/2005 15.00 18.00 551 1,620 2,171)f
[lA0INE-sS-22 |04/15/2005 18.00 21.00 1,510 134 1,644
AOINE-SS-22  [04/15/2005 21.00 23.00 1,480 16.4 1,496.40}
ADINE-SS-22  |04/15/2005 24.00 27.00 1,700 <2 1,700}t
AOINE-SS-22 |04/15/2005 30.00 31.00 1,330 18.7 1,348.72“
AOINE-SS-22 |04/15/2005 28.00 30.00 1,570 6 1,57
llA0INE-sS-24 0412212005 3.00 6.00 1,250 2,720 3,970}}
[A0INE-SS-24  [04/22/2005 6.00 9.00 783 3,460 4,243])
AOINE-SS-24  [04/22/2005 9.00 12.00 967D 3,060 4,027]|
AOINE-SS-25  [04/22/2005 3.00 5.00 173 1,100 1,273f|
AOINE-SS-26  [04/27/2005 3.00 6.00 28.6 1,080 1,108.60}f
AOINE-SS-26  |04/27/2005 6.00 9.00 86.5 2,580 2,666.50]|
AOINE-SS-26  [04/27/2005 9.00 11.00 155 2,940 3,09
AOINE-SS-26  [04/27/2005 12.00 14.50 165 2,470 2,635
HAO1INE-SS27  |04/21/2005 3.00 6.00 104 480 5
[lAoiNE-sS-27  }04/21/2005 6.00 9.00 356 1,860 2,21
[laoINE-SS-27  [04/21/2005 9.00 12.00 609 781 1,3
HAOINE-SS-27 |04/21/2005 12.00 14.00 512 1,860 2,372
[lA0INE-SS-27  |04/21/2005 16.00 18.00 356 2,520 2,876
IAOINE-SS-28  }04/14/2005 3.00 6.00 50.4 55.8 106.2||
AQINE-SS-28  |04/14/2005 6.00 9.00 85.3 45.7 131)f
AOINE-SS-28  |04/14/2005 9.00 12.00 62.9 <4.1J 62.91
ADINE-SS-28  |04/14/2005 12.00 15.00 15.8 329 48.7
AOINE-5S-28 |04/14/2005 20.00 21.00 113 <2.1J 11
AOINE-SS-28  [04/14/2005 21.00 23.00 292 <2 292
01NE-SS-28  |04/14/2005 24.00 27.00 253 <20 25
fAOINE-SS-28  |04/14/2005 28.00 30.00 64.5 <2 64.5)f
ADINE-SS-28  |04/14/2005 30.00 31.00 34 14.4 48.4
AOINE-SS-29  |04/22/2005 3.00 5.50 371 1,410 1,781)}
ADINE-SS-30  |04/22/2005 3.00 6.00 260 2,150 2,410}
AOINE-SS-30  |04/22/2005 6.00 9.00 734 4,230 4,9644f
01NE-5S-30  |04/22/2005 9.00 12.00 1,120 4,290 5,410}




Table 4-14, Continued
Subsurface Nitrogen Concentrations >3' BGS
Area A
Former Farmland Nitrogen Plant
Lawrence, Kansas

. Starting Ending Nitrate plus Nitrogen, Total Nitrate
Site Date Depth Depth Nitrite (as N) | Ammonia plus
' _ Ammonia
{feet) (feet) | {malkq) (malkq)
[AOINE-SS-30  [04/22/2005 12.00 15.00 ' 901 2,960
[[AOINE-SS-30  [04/22/2005 15.00 18.00 346 627
[lAo1NE-SS-31 0472772005 3.00 6.00 264 1,630
[lroINE-SS-31  [04/27/2005 6.00 9.00 646 2,710
flAO1INE-SS-31  04/27/2005 9.00 12.00 781 1,850
[ADINE-SS-31  |04/27/2005 12.00 15.00 945 1,760
AOINE-SS-31 _|04/27/2005 15.00 17.00 1,050 1,450
AOINE-SS-32  |04/21/2005 3.00 6.00 731 3,330
AOINE-SS-32  [04/21/2005 6.00 9.00 1,080 4,130
AOINE-SS-32 _|04/21/2005 9.00 12.00 1,130 1,560
AOT1NE-SS-32_ |04/21/2005 12.00 15.00 1,180 2,760
AOINE-SS-32  |04/21/2005 15.00 17.00 1,170 2,100
AOINE-SS-33  |04/21/2005 3.00 6.00 <2.3J 24 2
AOINE-SS-33 _ |04/21/2005 6.00 9.00 <25 46.2 462“
AOTINE-SS-33 [04/21/2005 9.00 12.00 10.2 233 33.
AOINE-SS-33 _ |04/21/2005 12.00 15.00 10.7 26 43§“
AOINE-SS-33  104/21/2005 15.00 18.00 473 1,130 1,60
AOINE-SS-33 |04/21/2005 18.00 21.00 789 2,820 3,60
AOTINE-SS-33 _[04/21/2005 21.00 23.00 913 3,060 3,97
AOTNE-SS-33  {04/21/2005 24.00 27.00 1,040 2,170 3,210}
AOINE-SS-33 _ |04/21/2005 28.00f 29.50 895 1,010 1,908]f
AOTNE-SS-34  [04/22/2005 3.00 575 195} - 433 628l|
01NE-SS-36 |04/27/2005 3.00 6.00 708 754 1,462)|
la0INE-SS-36 _[04/27/2005 6.00 9.00 1,950 3,650 5,600}
[lA01INE-SS-36  04/27/2005 9.00 12.00 3,370 7,070 10,440}
HAo1NE-SS-36 0412712005 12.00 13.00 3,590 5,640 9,230}
[lAoINE-SS-37 _[04/27/2005 ~3.00 6.00 509 222 731)|
{AOINE-SS-37  |04/27/2005 6.00 9.00 180 455 635]|
AOTNE-SS-37 _ |04/27/2005 9.00 12.00 371 480 851
AOINE-SS-37 _ |04/27/2005 12.00 15.00 319 572 e&“
AOINE-SS-37 _[04/27/2005 15.00 17.00 280 273D 553}
AOINE-SS-38  [04/22/2005 3.00 6.00 <0.8> <3.24 0.8}
AOTINE-SS-38 _ {04/22/2005 6.00 9.00 28 8.9 36.9)
AOINE-SS-38 _ 04/22/2005 9.00 12.00 17.4 35.5 s2.9
ADINE-SS-38  |04/22/2005 12.00 15.00 306 18.3 324.3
AO1NE-SS-38 _ |04/22/2005 15.00 18.00 491 58.8 549.81
AO1SE-SS-01_ [04/27/2005 3.00 6.00 112 458D s70f
AO1SE-SS-01 _ |04/27/2005 6.00 8.00 102 399 501}
AO1SE-SS-03 _ [04/29/2005 3.00 6.00 217 907 1,124
01SE-SS-04  [04/29/2005 3.00 6.00 1,200 2,200 3,400}}
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Table 4-14, Continued
Subsurface Nitrogen Concentrations >3' BGS

Area A

Former Farmland Nitrogen Plant
Lawrence, Kansas

. Starting Ending Nitrate plus Nitrogen, Total Nitrate
Site Date Depth Depth Nitrite (as N) | Ammonia plus
, , Ammonia
(feet) (feet) (malkg) (malkq) (mgalka)

|lr01SE-SS-04  |04/29/2005 6.00 9.00 1,500 1,280 2.780i
[lA01SE-55-04  l04/29/2005 9.00 12.00 578 209 787}
[lro1SE-SS-04  |04/29/2005 12.00 15.00 1,020 236 1,256}
[lro1sE-sS-05  |04/29/2005 3.00 6.00 97.4 91.2 188.6}f
[lA01SE-55-05 ]04/29/2005 6.00 9.00 262 35.8 297.8)|
[lA01SE-SS-05  |04/29/2005 9.00 12.00 253 22.4 275.4)
[lAo1SE-8S-05  |04/29/2005 12.00 15.00 209 443 253.3)f
[lA01SE-sS-05  |04/29/2005 15.00 17.00 313 19.8 332.8]
[lA01SE-5S-06  |04/28/2005 3.00 5.00 120 134D 254l
flA01SE-5S-07 _ |05/02/2005 3.00 5.00 19.9 921 940.9ff
[lao1SE-SS-07  |05/02/2005 7.00 9.00 10.9 786 796.9
HA01SE-SS-07  |05/02/2005 9.00 12.00 35.2 763 798.2)
[la01SE-5S-07  |05/02/2005 12.00 13.00 178 449 627
[tac1SE-s5-07  |05/02/2005 16.00 18.00 68.7 <3.3J 68.7
{lA01SE-SS-07 _ |05/02/2005 18.00 19.00 17.7 <3.9) 17.7
llao1SE-sS-08  |05/02/2005 3.00 6.00 734 9.3 743.3
{lao1SE-SS-08  {05/02/2005 6.00 9.00 93.2 29.1 122.3)
flxo1SE-SS-08  |05/02/2005 9.00 12.00 <2.2J _47.8 47.8)
|In01SE-55-08  [05/02/2005 12.00 15.00 35 '43.4 46.9
01SE-SS-08  }05/02/2005 15.00 16.00 <1.3> 86.8 8s.1|
flro1SE-SS-09  |05/02/2005 3.00 6.00 595 1,70D 1,665]]
[lro1sE-sS-09  |05/02/2005 6.00 9.00 43.4 1,170 1,213.40]
01SE-5S-09  |05/02/2005 9.00 12.00 34.8 1,010 1,044.80]]
Ihmssss—og 05/02/2005 12.00 14.00 74.3 850 924.3|
fA01SE-SS-09  |05/02/2005 19,00 21.00 297 8.2 305.2)}
[tao1sE-SS-09  |05/02/2005 21.00 23.00 65.5 436 109.1f|
llno1SE-SS-10  [04/28/2005 3.00 6.00 12.1 5 171
1A01SE-SS-10  [04/28/2005 6.00 8.50 17.8 <2 17.8
[lro1sE-sS-11  |04/28/2005 3.00 6.00 24.6 777 801.6
01SE-SS-11  |04/28/2005 6.00 9.00 29.4 524 553.4]
“:0135-33-11 04/28/2005 9.00 12.00 6.3 498 504.3)
{tAD1SE-SS-11  |04/28/2005 12.00 15.00 403 187 227.3)
flA01SE-SS-11  |04/28/2005 15.00 16.00 63 <2.5) 63|
llr01SE-SS-11  [04/28/2005 18.00 21.00 6.8 5.7 12.5(
[lA01SE-SS-11  [04/28/2005 24.00 27.00 <2 98.1 98.1f
lino1SE-sS-11  |04/28/2005 28.00 30.00 <2 106 106)
[lA01SE-SS-11  |04/28/2005 30.00 31.00 <2 108 108}f
lA01SE-sS-12  |05/02/2005 3.00 6.00 578 424 1,002)f
lA01SE-SS-12  |05/02/2005 6.00 9.00 477 282 759
ftrno1SE-SS-12  |05/02/2005 9,00 12.00 158 296 4541
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Table 4-14, Continued
Subsurface Nitrogen Concentrations >3' BGS

Area A
Former Farmiand Nitrogen Plant

Lawrence, Kansas

Site Date Starting Ending Nitrate plus Nitrogen, Totall)lr::rate

Depth Depth Nitrite (as N) | Ammonia .

. _ Ammonia

(feet) “(feet) {mg/kq) {mg/kq) {malkqg)
[A01SE-SS-12 [05/02/2005 12.00 15.00 ‘ 25.1 28.6 53.7]
[lro1SE-55-13  |04/28/2005 3.00 6.00 <2.5) 5.6 5.6||
flA01SE-SS-13  [04/28/2005 6.00 9.00 35 <2 3.5(
Ilimse-ss-w 04/28/2005 9.00 12.00 7.1 <1.2> 8.3l
01SE-SS-13  {04/28/2005 12,00 15.00 13.9 <2 13.94
{lA01SE-5S-13  |04/28/2005 15.00 17.00 8.9 <2 8.9
[ln01SE-ss-14  [04/28/2005 3.00 6.00 <2.8J 35 3s]|
[lA01SE-SS-14  [04/28/2005 6.00 9.00 <2 58.5 58.5)|
{lA01SE-5S-14 0412812005 9.00 12.00 <2 27.3 27.3f
IA01SE-SS-14  |04/28/2005 12.00 15.00 <2 15.7 15.7]
{lA01SE-SS-14  [04/28/2005 15.00 17.00 <2 47.9 47.9
{rorw-ss-01  103/30/2005 3.00 6.00 66.6 <1.9> 68.5
[lAo1w-ss-01  fo3/30/2005 6.00 9.00 23.3 315 338.3]
flaotw-ss-01  [03/30/2005 9.00 12.00 225 567 589.5]|
flao1w-ss-01  [03/30/2005 12.00 15.00 30.9 524 554.9]|
flaotw-ss-01  [03/30/2005 15.00 18.00 75.6 89 164.6]}
[lao1w-ss-01  03/30/2005 18.00 21.00 78.8 55.9 134.7)|
flao1w-ss-01  Jo3/30/2005 21.00 24.00 46 69.6 115.6{|
lino1w-ss-02  |04/06/2005 3.00 6.00 <0.6> 211 211.6{|
[lro1w-ss-02  J0a/06/2005 8.00 9.00 <1.9> 517 518.9]
flaorw-ss-02  Jo4/06/2005 9.00 12.00 <1.6> 510 511.6j)
fao1w-ss-02  [04/06/2005 16.00 18.00 <1.1> 167 168.1)]
[lro1w-ss-02  |04/06/2005 18.00 21.00 <1.1> 250 251.1)|
lA01w-ss-02  |04/06/2005 21.00 24.00 <1.3> 181 182.3}}
01W-5S-02  04/06/2005 24,00 27.00 <1> 54 55|l
{lao1w-ss-03  loa/07/2005 3.00 6.00 79.6] 272 351.6)|
[tro1w-ss-03  Jo4/07/2005 6.00 9.00 71.4 620 691.4)
fla01w-ss-03  |04/07/2005 9.00 12.00 83.7 782 865.7]
fla01w-ss-03  [04/07/2005 12.00 15.00 132 1,310 1,442
faotw-ss-03  Jo4/07/2005 15.00 18.00 139 768 907
fflao1w-ss-03  |o4/07/2005 18.00 21.00 136 369 505
flaotw-ss-03  [o04/07/2005 21.00 23.00 206 31.7 237.7
flA01W-s5-03  ]04/07/2005 26.00 27.00 45.7 85.4 131.1
[laotw-ss-03  [04/07/2005 27.00 28.00 8 102 110}}
flaotw-ss-05  [04/05/2005 3.00 6.00 <2.6J <1.2> 1.2
AO1W-SS-05  [04/05/2005 6.00 9.00 3.4 <1.4> 4.8
AO1W-SS-05  104/05/2005 9.00 12.00 3.1 <1> 41|
A01W-SS-05  [04/05/2005 12.00 15.00 35 <1> 4.5
AOTW-SS-06  [04/06/2005 3.00 6.00 3.6 114 117.
AO1W-SS-06 _[04/06/2005 6.00 9.00 5.7 438 443,
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Table 4-14, Continued
Subsurface Nitrogen Concentrations >3' BGS

Area A

Former Farmland Nitrogen Plant
Lawrence, Kansas

. Starting Ending Nitrate plus Nitrogen, Total Nitrate
Site Date Depth Depth | Nitrite (asN) | Ammonia | , PlS
_ Ammonia
(feet) (feet) (malkg) _(malkq) (malkq)
[r0iW-sS-06  [04/06/2005 9.00 12.00 6.5 532 538.5)
AO1W-SS-06  |04/06/2005 12.00 15.00 11.4 515 526.4]
JiA01w-s5-06  104/06/2005 15.00 18.00 37.7 142 179.7}f
A01w-ss-06  [04/06/2005 18.00 19.00 50.7 19.5 70.2]
llA01W-s5-08  ]03/30/2005 3.00 6.00 <1.9> <2.2) 1.9
{tao1w-ss-08  }03/30/2005 6.00 7.00 <1.3> <1.6> 290
flaotw-ss-10  |04/06/2005 3.00 6.00 <2.1J <2 off
[lao1w-ss-10  {o4/06/2005 6.00 9.00 2.9 <2 2.9
flAo1w-ss-10  |04/06/2005 9.00 10.00 3.8 <0.9> 4.7)
ftaotwess-10  [04/06/2005 13.00 15.00 11.5 12.3 23.8)
flao1w-ss-10  |o4/06/2005 15.00 18.00 17.5 7.2 24.7
1A01W-S5-10  |04/06/2005 18.00 20.00 34.2 5.2 39.4)
[A01wW-58-12  03/30/2005 3.00 6.00 <1.7> <2.3) 1.7}
1A01W-55-13  04/04/2005 3.00 6.00 8.9 <0.9> 9.8
1A01W-SS-13  [04/04/2005 6.00 9.00 24 <3.2J 24)
AOTW-SS-13  |04/04/2005 9.00 12.00 36 <2.1J 36|
A0TW-SS-14  |04/05/2005 6.00 9.00 43 <1.2> 5.5
A01W-8S-14  [04/05/2005 3.00 6.00 <1.9> <1> 2.
A01W-SS-14  [04/05/2005 9.00 9.50 8.7 <1.1> 9.
IA01W-S5-15  {04/06/2005 3.00 6.00 <1.6> <2 1.
tA01w-ss-15  |04/06/2005 6.00 £9.00 86 <2 8
A01W-SS-15  04/06/2005 9.00 12.00 95.9 <2 95
AO1W-SS-15  |04/06/2005 12.00 13.00 21.1 <2 211}
A01W-8S-17  [03/31/2005 3.00 6.00 <0.9> <1.8> 2.
A01W-SS-17  [03/31/2005 6.00 9.00 <1.1> <0.7> 1.
flaotw-ss-17  [03/31/2005 9.00 12.00 <1.6> <0.6> 2.2
[lAo1w-ss-17  Jo3/31/2005 12.00 15.00 <2.5J <2
flaotw-ss-17  loas31/2005 15.00 17.00 30.1 <1.1> 31.2
flro1w-ss-19  [o4/04/2005 3.00 6.00 127 26.1 153.1
flao1w-ss-19  |04/04/2005 6.00 9.00 145 97.7D 242,
tA01W-5S-19  |04/04/2005 9.00 9.50 140 135 27:“
A01W-SS-23  {03/31/2005 3.50 6.00 224 212 43
A01W-SS-23  [03/31/2005 7.00 10.00 191 1,790 1,981
A01W-SS-23  {03/31/2005 10.00 11.50 280} 976 1,265
A01W-SS-24  [04/04/2005 3.00 6.00 622 1,050 1,672
AOIW-SS-24  |04/04/2005 6.00 7.00 862 1,250 2,112
A01W-SS-29  [03/31/2005 3.00 4.00 3.2 <2 3.2
AOTW-SS-31  [04/01/2005 3.50 6.00 2,590 4,160 6,750
AD1W-SS-32  |04/01/2005 3.00 6.00 1,280 3,000 4,280
01W-5S-32 _ |04/01/2005 6.00 6.50 810 2,260 3,07
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Table 4-14, Continued
Subsurface Nitrogen Concentrations >3' BGS

Area

A

Former Farmland Nitrogen Plant
Lawrence, Kansas

. Starting Ending Nitrate plus Nitrogen, Total Nitrate
Site Date Depth Depth Nitrite (as N) | Ammonia plus
_ Ammonia
(feet) | (feet) (mag/kq) __{malkg) mag/k

AOTW-SS-34  [04/04/2005 3.00] 4.00 212 1.3 32.5
HAo1w-ss-35  |04/05/2005 3.00 6.00 287 77.9 364.9)|

Jao1w-ss-35  o4/05/2005 6.00 8.50 83.6 535 618.
llA01w-ss-36  |03/31/2005 3.00 3.50 276 47.3 323.3

A01W-SS-37__ |04/01/2005 3.00 6.00 1,280 2,270 3,55
{lAo1w-ss-38  |04/01/2005 3.00 6.00 1,140 3,410 4,550
[[Ao1w-ss-38  04/01/2005 6.00 7.00 883 2,950 3,833
[rn01W-5S-40  |04/04/2005 3.00 6.00 898 1,800 2,698}
AOTW-SS-40  |04/04/2005 6.00 7.00 862 1,280 2,142)|
AO1W-SS-42  |03/31/2005 3.00 6.00 8.9 <1.2> 10.1)|

A01W-SS-43 _ [04/01/2005 3.00 6.00 238 2,090D 2,32
A01W-SS-43  |04/01/2005 6.00 6.50 152 1,660 1,812

flho1w-ss-44  |04/01/2005 3.00 4.00 944 2,570 3,51
[lro1w-ss-45  oa/01/2005 3.00 4.00 178 <1.6> 179.6]|
flao1w-ss-48  |04/01/2005 3.00 4.00 4.6 108 149.6{|
flA01w-ss-52  |04/05/2005 3.00 6.00 4.4 <2 4.4
{lAo1w-ss-52  |04/05/2005 6.00 7.00 45 <2 4.5“
[A01w-ss5-53  |04/05/2005 3.00 3.50 140 1,280 1,420

<x>=} ess than Reporting Limit

D - Duplicate run with high duplicate result

F - Elevated MS/MSD RPD result
G - MS/MSD percent recovery outside reporting limit
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit

L - LCS percent recovery outside limits
U - Elevated reporting limit



Table 4-15

Area A Groundwater Nitrogen Results
Former Farmland Nitrogen Plant

Lawrence, Kansas

. ' Nitrate plus Nitrogen,
Site Date Depth Nitrite (as N) Ammonia
(mall) (mall)

AOINE-GW-02 04/08/2005 27.00 2550l 265
AO1NE-GW-03 04/08/2005 27.00 892L 31.8)|
AO1NE-GW-07 04/11/2005 23.00 3,050 5,420
AOTNE-GW-08 04/15/2005 5.00 25,420 51,640
AD1NE-GW-09 04/14/2005 27.00 356 <0l
IA0INE-GW-14 04/11/2005 5.00 5551 1040
AOTNE-GW-16 04/14/2005 15.00 33,310 47,25
lA0INE-GW-21 04/21/2005 10.00 5.9 96.
[AO1NE-GW-26 04/27/2005 4.00 157 70|l
[AD1NE-GW-27 04/21/2005 8.00 428 571ff
[A01NE-GW-28 04/14/2005 14.00 427 31.1)f
IA01NE-GW-33 04/21/2005 25.00 3,920 2,740|f
[A01SE-GW-07 05/02/2005 15.00 80.2 92.9]|
[A01SE-GW-09 05/02/2005 15.00 200 149}
AOTW-GW-01 04/07/2005 12.00 790 1,055}|
AO1W-GW-02 04/06/2005 23.00 1L 16.7)|
AD1W-GW-03 04/07/2005 18.00 478L 205({
A01W-GW-06 04/06/2005 9.00 17.2L 32.1||
AO1W-GW-10 04/06/2005 9.00 7.13L <0.92Ji|

<x>=Less than Reporting Limit

D - Duplicate run with high duplicate resuit

F - Elevated MS/MSD RPD result

G - MS/MSD percent recovery outside reporting limit

J - Estimated concentration above the adjusted method detection limit and below
the adjusted reporting limit

L - LCS percent recovery outside limits

U - Elevated reporting limit
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Site Characterization Report
Former Farmiand Nitrogen Plant
Lawrence, Kansas

February 1, 2006

4.4 IDENTIFIED AREAS OF INTEREST FOR AREA A

Review and evaluation of the data collected in Area A indicates that there are five (5) areas of
interest (AOls) for Total Nitrogen in Area A. These areas are believed to be major contributors to the
elevated levels of Ammonia and Nitrates observed in local groundwater.

441 AreaA-UAN Storage Area

Area A contains the majority of sample locations with high concentrations of Total Nitrogen. Five (5)
AOIs for Total Nitrogen have been identified in Area A for possible corrective measures. The
following are the AOls for Area A:

AOI 1 — Northeast production area and railcar loading area;

AOI 2 — Southeast production area;

AOI 3 - Central area around the existing 6,000,000-gallon tank (former lagoon area);
AOI 4 — Central ponds; and

AOQ! 5 — Area north and east of the warehouse along the property line.

4411 AOIl 1 - Northeast Production and Railcar Loading Area

The majority of the surface soil contamination in this area has concentrations of Total Nitrogen
ranging from 100 mg/kg to 1,000 mg/kg with a few locations with Total Nitrogen concentrations
higher than 1,000 mg/kg. There is, however, an increase in concentrations to over 1,000 mg/kg in
the subsurface soils as depths increase. For example, at sample location AOINE-SS-33
concentrations for Total Nitrogen increased from 193.2 mg/kg at the 0-3 foot bgs interval to

3,973 mg/kg at the 21-23 foot bgs inverval (Figure 4-12). This area covers approximately 8.6 acres
of the 120 acres comprising Area A.

4.41.2 AOIl 2 - Southeast Production Area

This area covers approximately 4 acres of the 120 acres of Area A with Total Nitrogen contamination
extending to 31 feet bgs and likely to bedrock. The surface and shallow subsurface soil
contamination in the area has concentrations ranging from 100 mg/kg to 1,000 mg/kg. Two locations
had concentrations above 1,000 mg/kg. Again it is observed that there is a rise in the number of
locations with concentrations greater than 1,000 mg/kg in the deeper subsurface soils. Figure 4-12
illustrates the location of the southeast production area. Total Nitrogen contamination increases with

depth, with a high concentration of 23,130 mg/kg at sample location AO1NE-SS-08 at a depth of 6
feet bgs.
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44.1.3 AOIl 3 Former UAN Lagoon Area

The majority of the surface soil contamination in the area has concentrations ranging from 100 mg/kg
to 1,000 mg/kg with a few locations with Total Nitrogen concentrations greater than 1,000 mg/kg.
Total Nitrogen concentrations are noted to increase with depth. The Former UAN Lagoon Area is
located in the vicinity of a 6,000,000-gallon AST that had been used to store UAN. This tank is now
used to store water from the Rundown Pond. This area covers approximately 11.7 acres of the 120
acres comprising Area A. (Figure 4-12)

4.41.4 AOI 4 Central Ponds

Total Nitrogen concentrations in the sediment samples from the two small ponds in the central part of
Area A were greater than 10,000 mg/kg. However, the concentrations in the surface soils of the two
locations adjoining the ponds were less than 100 mg/kg. The data indicates that the contamination
in this area may be limited to the ponds. This area was sampled to bedrock using the Geoprobe® so
further delineation under the sediment layer should not be necessary. This area covers
approximately 0.6 acres of the 120 acres comprising Area A. (Figure 4-12)

4415 AOIl5 - Adjacent to Bag Warehouse

Surface soil concentrations in the areas to the north and east of the Bag Warehouse in this source
area were below 10 mg/kg, but concentrations increased with depth. Subsurface soil samples in
one location in this area ranged from 100 mg/kg to 1,000 mg/kg in the shallow subsurface, to greater

than 1,000 mg/kg in two locations in deeper soils. This area covers approximately 2 acres of the 120
acres comprising Area A. (Figure 4-12)

4.4.2 AreaB - Northern Ponds

Nutriject Systems LLC of Hudson, lowa was subcontracted by Shaw to perform pond sediment
sampling of the six primary ponds. Nutriject mobilized to the site on March 28, 2005 and initiated
tasked activities to determine the depth of water in each of the six ponds, determine the top of the
pond sediment that had accumulated in each pond, determine the total thickness of the pond
sediment by penetrating the sediment interval to the native clay material at the base of each pond,
and calculate based on these measurement the volume of pond sediment in each pond. In addition
Nutriject was tasked to provide a continuous core of the retrieved sediment material so that a grab

sample could be taken at 2-foot intervals and submitted for laboratory analysis per the KDHE-
approved work plan.

Nutriject utilized one field person, a small boat and a sludge judge to complete the tasked field

activities. Pond characterization activities were completed from March 28, 2005 through April 6,
2005.

Upon completion of this sampling activity and review of the preliminary results provided by Nutriject
to Shaw it was determined that the sludge judge and sampling technique employed by Nutriject was
not capable of penetrating the pond sediments contained in the West Lime Pond , the Rundown
Pond, and the East Lime Pond. These three ponds were re-sampled at identical sampling locations
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by Shaw personnel utilizing a mini pontoon boat, 4-inch diameter PVC casing for use as a caisson at
each sample location, and a manual hand auger to retrieve samples. Following standard sampling
protocols as outlined in the Field Sampling Plan the required samples were collected with the
exception of the Rundown Pond. Due to the nature of the compacted sediment in this pond, and the
deeper design depth of this pond, the entire sediment interval to the base of the pond (native clay
liner) could not be penetrated. Sampling activities for these three ponds were completed for June 13,
2005, through June 22, 2005. All QA/QC protocols, decontamination procedures, and required
QAJQC samples were collected as outlined in the site characterization work plan.

Cross sections of the six ponds were constructed using the historical, physical and chemical data
gathered during the pond characterization sampling and are presented in Figures 4-13, through
4-18. These cross sections depict the general dimensions of the ponds, the designed depths of the
ponds, the estimated actual depths of the ponds, the sampling locations, the depth of pond sediment
penetrated and sampled, a description of the pond sediment material, the depth of water at the time
of the sampling event, and the analytical results for each retrieved sample. It was noted that the
ponds’ actual depths varied across each pond as compared to the ponds’ original designs.
Discussions with former plant operations personnel indicated that the ponds had been dredged or

partially dredged during their operational life, resuiting in the observed variation from the original
design.

4.42.1 West Effluent Pond
Analytical Results

A total of 18 samples were collected from the West Effluent Pond and are believed to accurately
represent the composition, the amount, and the concentrations of the targeted analytes.
Accumulated sediments in this pond were generally described as brown to gray clay, with native clay
identified as dark gray to black. Pond sediments were submitted for RCRA metals analysis by EPA
Method 3050/6010B , Mercury analysis using EPA Method 7471, Ammonia analysis by EPA

Method 350.1, TKN analysis by EPA Method 351.2, Nitrate, and Nitrite analysis by EPA

Method 353.2. Selected samples were also submitted for TCLP analysis and volatile organic
analysis by EPA Method 8260. Pace Labs was subcontracted for performing the chemical analysis
on all pond samples collected as part of this investigation. '

Laboratory analysis indicated that Arsenic was present in the pond sediments at a mean
concentration of 7.76 mg/kg with a low concentration of 4.06 mg/kg and a high concentration of 11.4
mg/kg. Barium was present at a mean concentration of 361.4 mg/kg with an observed low
concentration of 219 mg/kg and a high concentration of 487 mg/kg. Cadmium was present at a mean
concentration of 0.64 mg/kg with a low concentration of undetected to a high concentration of 1.17
mg/kg. Total Chromium was present at a mean concentration of 433.02 mg/kg with a high
concentration of 1,230 mg/kg and a low concentration of 45.5 mg kg. Hexavalent chromium analysis
was not performed on samples collected from the West Effluent Pond. Lead was present at a mean
concentration of 18.79 mg/kg with a high concentration of 37.9 mg/kg and a low concentration of
8.73 mg kg. Selenium was not found in any of the sediment samples collected and Silver was noted
in one sample at a concentration of 1.22 mg/kg. Mercury was present at a mean concentration of
0.24 mg/kg with a high concentration of 0.699 mg/kg and a low concentration of undetected.
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- Metal concentrations appear to be randomly distributed throughout the pond sediments of the West
Effluent Pond without any apparent trends related to depth or a region of the pond.

With respect to hitrogen compounds ammonia was detected in the collected pond sediments at a
mean concentration of 199.1 mg/kg with concentrations ranging from undetected to 857 mgkg. The -
highest ammonia concentrations were noted to be in the northwest and western area of the pond.
TKN analysis indicated a mean TKN of 1,878.6 mg/kg with a distribution range of 896 mg/kg to 4,050
mg/kg. Again the highest concentrations for TKN were located in the northwestern region of the
pond. Nitrites were not detected in any of the samples collected and nitrates were only reported in
one sample at a concentration of 9.1 mg/kg.

Volatile organic analysis was performed on four samples collected from the West Effluent Pond with
only acetone and methyl ethyl ketone (MEK) being detected in one sample at respective
concentrations of 500 ug/kg and 44 ug/kg. The origin of VOCs in these samples is uncertain, but
may be partially attributed to laboratory-introduced artifacts. Acetone is a common laboratory
contaminant. The presence of VOCs in these samples may be the result of the use of a weed
control product around the perimeters of the primary ponds.

TCLP analysis was performed on a representative composite sample from the West Effluent Pond.
All RCRA metal results were reported as non detected with the exception of Barium with a reported
concentration of 1.99 mg/l which is well below the regulatory limit of 100 mg/l.

Pond Specifications

From the physical data collected during characterization of the West Effluent Pond it was determined
that the pond had an original design depth of 822 feet above mean sea level (MSL) with a dike
elevation of 830 feet above MSL. In the early 1990s an additional 2 feet in height was added to the
dike. Based on the pond dimensions listed in Table 4-2 and the actual pond sediment profiling data

obtained during this site characterization it was estimated that 32,000 cubic yards of sediment reside
in the West Effluent Pond. :
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4.4.2.2 EastEffluent Pond
Analytical Results

A total of 22 samples were collected from the East Effluent Pond and are believed to accurately
represent the composition, the amount, and the concentrations of the targeted analytes.
Accumulated sediments in this pond were generally described as an olive brown silty clay and
greenish gray clay with identified native clay as black in color. Pond sediments were submitted for .
RCRA metals analysis by EPA Method 3050/6010B , Mercury analysis using EPA Method 7471,
Ammonia analysis by EPA Method 350.1, TKN analysis by EPA Method 351.2, Nitrate, and Nitrite
analysis by EPA Method 353.2. Selected samples were submitted for TCLP analysis and volatile
organic analysis by EPA Method 8260. Pace Labs was subcontracted for performing the chemical
analysis on all pond samples collected as part of this investigation.

Laboratory analysis indicated that Arsenic was present in the East Effluent Pond sediments ata
mean concentration of 6.55 mg/kg with concentrations ranging from non detected to a high
concentration of 11.4 mg/kg. Barium was present at a mean concentration of 525.7 mg/kg with an
observed low concentration of 280 mg/kg and a high concentration of 899 mg/kg. Cadmium was
present at a mean concentration of 0.68 mg/kg with a low concentration of undetected to a high
concentration of 0.79 mg/kg. it should be noted that Cadmium was observed in only two samples.
Total Chromium was present at a mean concentration of 1,362.6 mg/kg with a high concentration of
3,400 mg/kg and a low concentration of 63 mg/kg. Hexavalent chromium analysis was not performed
on samples collected from the East Effluent Pond. Lead was present at a mean concentration of
18.95 mg/kg with a high concentration of 35.2 mg/kg and a low concentration of 12.1. mg/ kg.
Selenium was not found in any of the sediment samples collected and Silver was noted in six
samples at a mean concentration of 0.39 mg/kg. Mercury was present at a mean concentration of
0.83 mg/kg with a high concentration of 4.53mg/kg and a low concentration of undetected.

Metal concentrations also appear to be randomly distributed throughout the pond sediments of the
East Effluent Pond without any apparent trends related to depth or a region of the pond.

With respect to nitrogen compounds ammonia was detected in the collected pond sediments at a
mean concentration of 187.7 mg/kg with concentrations ranging from 59.9 mg/kg to 315 mg/kg. The
highest ammonia concentrations were noted to be in the central area of the pond. TKN analysis
indicated a mean TKN of 1,149.4 mg/kg with a distribution range of 554 mg/kg to 2,290 mg/kg. The
highest concentrations for TKN were located in the north region of the pond. Nitrites were detected in

one only one of the samples collected at a concentration of 13.4 mg/kg. No nitrates were reported in
any of the 22 samples collected.

Volatile organic analysis was performed on three samples collected from the East Effluent Pond with
only acetone and MEK being detected in the three samples at respective high concentrations of 430
ug/kg and 69 ug/kg. The origin of VOCs in these samples is uncertain, but may be partially
attributed to laboratory-introduced artifacts. Acetone is a common laboratory contaminant. The

presence of VOCs in these samples may be the result of the use of a weed control product around
the perimeters of the primary ponds.
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TCLP analysis was performed on a representative composite sample from the East Effluent Pond.
All RCRA metal results were reported as non detected with the exception of Barium with a reported
concentration of 2.45.mg/l which is well below the regulatory limit of 100 mg/l.

Pond Specifications

From the physical data collected during characterization of the East Effluent Pond it was determined
that the pond had an original design depth of 820 feet above MSL with a dike elevation of 830 feet
above MSL. In the early 1990s an additional 2 feet in height was added to the dike. Based on the
pond dimensions listed in Table 4-2 and the pond sediment profiling activities completed during this

_site characterization it was estimated that 27,000 cubic yards of sediment reside in the East Effluent
Pond.
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4,423 Westlime Pond

Analytical Results

A total of 56 samples were collected from the West Lime Pond and are believed to accurately
represent the composition of the sediment and the concentrations of the targeted analytes.
Accumulated sediments in this pond were generally described as reddish yellow clay material (lime
sludge) to dark yellowish brown clay, with black native clay identified at the base of the pond. All
pond sediment samples were submitted to Pace Labs for RCRA metals analysis by EPA

‘Method 3050/6010B , Mercury analysis using EPA Method 7471, Ammonia analysis by EPA

Method 350.1, TKN analysis by EPA Method 351.2, and Nitrate, and Nitrite analysis by EPA

Method 353.2. Selected samples were submitted for TCLP analysis, hexavalent chromium analysis,
and volatile organic analysis by EPA Method 8260. Pace Labs was subcontracted for performing the
chemical analysis on all pond samples collected as part of this investigation.

Laboratory analysis indicated that Arsenic was present in the West Lime-Pond sediments at a mean
concentration of 6.54 mg/kg with concentrations ranging from non detected to a high.concentration of
23.5 mg/kg. Barium was present at a mean concentration of 410.15mg/kg with an observed low
concentration of 12 mg/kg and a high concentration of 685 mg/kg. Cadmium was present at a mean
concentration of 0.168 mg/kg with a low concentration of undetected to a high concentration of
0.123 mg/kg. It should be noted that Cadmium was observed in only nine of the 56 samples. Total
Chromium was present at a mean concentration of 207.6 mg/kg with a high concentration of

1,020 mg/kg and a low concentration of 1.16 ma/kg. Hexavalent chromium analysis was performed
on 31 of the samples collected from the West Lime Pond and all were reported as non detects. Lead
was present at a mean concentration of 19.71 mg/kg with a high concentration of 72.6 mgkgand a
low concentration of non detect. Selenium was observed in only three of the 56 samples at a mean
concentration of 0.13 mg/kg. Silver was noted in 23 samples at a mean concentration of 0.56 mg/kg.

Mercury was present at a mean concentration of 0.13 mglkg with a high concentration of 0.925 g/kg
and a low concentratlon of undetected.

Metal concentrations appear to be randomly distributed throughout the West Lime Pond sediments
without any apparent trends related to depth or a region of the pond.

With respect to nitrogen compounds ammonia was detected in the collected pond sediments at a
mean concentration of 772 mg/kg with concentrations ranging from non-detect to 5,590 mg/kg. The
highest ammonia concentrations were noted to be in the northern area of the pond. Total Kjeldahl
(TKN) analysis indicated a mean TKN of 1,973.5 mg/kg with a distribution range of non-detect to
9,230 mg/kg. The highest concentrations for TKN were also located in the northern region of the
pond. Nitrites were detected in one only five of the 56 samples collected at a mean concentration of
6.43 mg/kg. Nitrates were observed at a mean concentration of 695.04 mg/kg with a reported range

of non-detect to 2,740 mg/kg. Highest nitrate concentrations were also located in the northern area
‘of the pond.

Volatile organic analysis was performed on one sample collected from the West Lime Pond. Several
VOCs were identified. These VOCS and their respective concentrations in ug/kg are:
sec-butylbenzene (17), n-butylbenzene (65), naphthalene (100), n-propylbenzene (23),

1,2,4 trimethylbenzene (190), 1,3,5, trimethylbenzene (58), and Xylenes (150). The origin of VOCs
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in these samples is uncertain, but may be partially attributed to laboratory-introduced artifacts. The

presence of VOCs in these samples may be the result of the use of a weed control product around
the perimeters of the primary ponds. '

TCLP analysis was performed on a representative composite sample from the West Lime Pond. All
RCRA metal results were reported as non detected with the exception of Barium with a reported
concentration of 1.29 mg/l which is well below the regulatory limit of 100 mg/l.

Pond Specifications

From the physical data collected during characterization of the West Lime Pond it was determined
that the pond had an original design depth of 820 feet above MSL with a dike elevation of 830 feet
above MSL. In the early 1990s an additional 2 feet in height was added to the dike. Based on the
pond dimensions listed in Table 4-2 and the pond sediment profiling activities completed during this

site characterization it was estimated that 61,000 cubic yards of sediment reside in the West Lime
Pond.
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Site Characterization Report
Former Farmland Nitrogen Plant
Lawrence, Kansas

February 1, 2006

4424 Rundown Pond
Analytical Results

A total of 27 samples were collected from the Rundown Pond and are believed to accurately assess
the composition of the sediment and the concentrations of the targeted analytes. Accumulated
sediments in this pond were generally described as brown to dark brown silty clay. Refusal was
encountered typically at a depth from 3 to 6 feet below the top of the sediment. Pond sediment is
believed, based on as-built drawings, to extend to a depth of 10 feet. All pond sediment samples
were submitted for RCRA metals analysis by EPA Method 3050/6010B , Mercury analysis using EPA
Method 7471, Ammonia analysis by EPA Method 350.1, TKN analysis by EPA Method 351.2, and
Nitrate and Nitrite analysis by EPA Method 353.2. Selected samples were submitted for TCLP
analysis, hexavalent chromium analysis, and volatile organic analysis by EPA Method 8260. Pace

Labs was subcontracted for performing the chemical analysis on all pond samples collected as part
of this investigation.

Laboratory analysis indicated that Arsenic was present in the Rundown Pond sediments at a mean
concentration of 8.87 mg/kg with concentrations ranging from non detected to a high concentration of
33.9 mg/kg. Barium was present at a mean concentration of 198.75 mg/kg with an observed low
concentration of 69.2 mg/kg and a high concentration of 391 mg/kg. Cadmium was present at a
mean concentration of 0.93 mg/kg with a low concentration of undetected to a high concentration of
10.3 mg/kg. It should be noted that Cadmium was observed in only 15 of the 27 samples. Total
Chromium was present at a mean concentration of 96.47 mg/kg with a high concentration of 264
mg/kg and a low concentration of 14 mg/kg. Hexavalent chromium analysis was performed on 13 of
the samples collected from the Rundown Pond. The Rundown Pond was the only pond that was

-noted to contain hexavalent chromium at a mean concentration for the 13 samples of 0.49 mg/kg.

The highest concentration of hexavalent chromium was reported at 2.99 mg/kg. Lead was present at
a mean concentration of 29.8 mg/kg with a high concentration of 67.3 mg/kg and a low concentration
of 9.17 mg/kg. Selenium was observed in only one of the 27 samples at a concentration of 5.69

mg/kg. Silver was also only observed in one sample at a concentration of 7.15 mg/kg. Mercury was
not detected in any of the 27 samples collected.

Metal concentrations appear to be randomly distributed throughout the pond sediments of the
Rundown Pond without any apparent trends related to depth or a region of the pond.

Nitrogen compounds were reported in the Rundown Pond with ammonia detected in the collected
pond sediments at a mean concentration of 8,063.85 mg/kg with concentrations ranging from

604 mg/kg to 23,700 mg/kg. The highest ammonia concentrations were noted to be in the
northeastern area of the pond at depths greater than 3 feet. TKN analysis indicated a mean TKN of
12,816.67 mg/kg with a distribution range of 3,940 mg/kg to 33,200 mg/kg. The highest
concentrations for TKN were also located in the northeastern region of the pond at depths greater
then 3 feet. Nitrites were not detected in any of the collected samples. Nitrates were observed at a
mean concentration of 5,590.93 mg/kg with a reported range of 154 mg/kg to 16,900 mg/kg. The
highest nitrate concentrations were located in the east central region of the pond.

81



Site Characterization Report
Former Farmiand Nitrogen Plant
Lawrence, Kansas

February 1, 2006

Volatile organic analysis was performed on three samples collected from the Rundown Pond. Two
VOCs were identified. These VOCS and their respective concentrations in pg/kg are:

1,2,4 trimethylbenzene (20} and Xylenes (32) in samples AQ2-SED-46 0-2'. The origin of VOCs in
these samples is uncertain, but may be partially attributed to laboratory-introduced artifacts. The

presence of VOCs in these samples may be traced to the use of herbicides used for weed controi
around the perimeters of the primary ponds.

TCLP analysis was performed on a representative composite sample from the Rundown Pond. All
RCRA metal results were reported as non detected with the exception of Barium with a reported
concentration of 0.668 mg/i which is well below the regulatory limit of 100 mg/l.

Pond Specifications

From the physical data collected during characterization of the Rundown Pond it was determined
that the pond had an original design depth of 812 feet above MSL. with a dike elevation of 829 feet
above MSL.. In the early 1990s an additional 2 feet in height was added to the dike. Based on the
pond dimensions listed in Table 4-2 and the pond sediment profiling activities completed during this

site characterization it was estimated that 50,000 cubic yards of sediment reside in the Rundown
Pond.
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4.4.2.5 Overflow Pond

Analytical Results

A total of 8 samples were collected from the Overflow Pond and are believed to accurately represent
the composition of the sediment and the concentrations of the targeted analytes. Accumulated
sediments in this pond were generally described as being less than a foot in thickness and consisting
of a dark gray and greenish gray clay. Native clay that indicates the base of the pond was observed
to be a black clay. All pond sediment samples were submitted for RCRA metals analysis by EPA
Method 3050/6010B , Mercury was analyzed using EPA Method 7471, Ammonia was analyzed by
EPA Method 350.1, TKN was analyzed by EPA Method 351.2, Nitrate, and Nitrite analysis by EPA
Method 353.2 were performed on all samples. Selected samples were submitted for TCLP analysis
and volatile organic analysis by EPA Method 8260. Pace Labs was subcontracted for performing the
chemical analysis on all pond samples collected as part of this investigation.

Laboratory analysis indicated that Arsenic was present in the Overflow Pond sediments at a mean
concentration of 6.24 mg/kg with concentrations ranging from 2.78 mg/kg to a high concentration of
9.72 mg/kg. Barium was present at a mean concentration of 193.12 mg/kg with an observed low
concentration of 147 mg/kg and a high concentration of 294 mg/kg. Cadmium was present at a mean

“concentration of 1.03 mg/kg with a low concentration of undetected to a high concentration of

1.79 mg/kg. Total chromium was present at a mean concentration of 62.07 mg/kg with a high
concentration of 175 mg/kg and a low concentration of 31.7 mg/kg. Hexavalent chromium analysis
was not performed on the samples collected from the Overflow Pond. Lead was present at a mean
concentration of 26.37 mg/kg with a high concentration of 72.7 mg/kg and a low concentration of
15.7 mg/kg. Selenium and silver were not observed in any of the samples collected. Mercury was
detected in one sample at a concentration of 0.285 mg/kg.

Metal concentrations appear to be randomly distributed throughout the pond sediments of the
Overflow Pond without any apparent frends related to depth or a region of the pond.

Nitrogen compounds were reported in the Overflow Pond with ammonia detected in the collected
pond sediments at a mean concentration of 1,252.37 mg/kg with concentrations ranging from 403
mg/kg to 2,090 mg/kg. TKN analysis indicated a mean TKN of 7,428.75 mg/kg with a distribution
range of 3,570 mg/kg to 22,700 mg/kg. Nitrites were not detected in any of the collected samples.

" Nitrates were observed at a mean concentration of 1,071 mg/kg with a reported range of 349 mg/kg

to 2,120 mg/kg.

Volatile organic analysis was performed on two samples collected from the Overflow Pond. One
VOC was identified, 1,2,4 trimethylbenzene at a concentration of 38 ug/kg. The origin of VOCs in
these samples is uncertain, but may be partially attributed to laboratory-introduced artifacts. The

presence of VOCs in these samples may be the result of the use of weed controf products around
the perimeters of the primary ponds.

TCLP analysis was performed on a representative composite sample from the Overflow Pond. All
RCRA metal results were reported as non detected with the exception of Barium with a reported
concentration of 1.1 mg/l which is well below the regulatory limit of 100 mg/l.
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Pond Specifications

From the physical data collected during characterization of the Overflow Pond it was determined that
the pond had an original design depth of 814.5 feet above MSL with a dike elevation of 829 feet
above MSL. In the early 1990s an additional 2 feet in height was added to the dike. Based on the
pond dimensions listed in Table 4-2 and the pond sediment profiling activities completed during this

site characterization it was estimated that 5,000 cubic yards of sediment reside in the Overflow
Pond.
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4.42.6 EastLime Pond

Analytical Results

A total of 20 samples were collected from the East Lime Pond and are believed to accurately
characterize the composition of the sediment and the concentrations of the targeted analytes.
Accumulated sediments in this pond were generally described as pale brown clay to yellowish clay
(lime sludge). Native clay was encountered at a greater depth than the designed bottom of the pond.
All pond sediment samples were submitted for RCRA metals analysis by EPA Method 3050/6010B ,
Mercury analysis using EPA Method 7471, Ammonia analysis by EPA Method 350.1, TKN analysis
by EPA Method 351.2, and Nitrate and Nitrite analysis by EPA Method 353.2. Selected samples
were submitted for TCLP analysis, hexavalent chromium analysis, and volatile organic analysis by
EPA Method 8260. Pace Labs was subcontracted for performing the chemical analysis on all pond
samples collected as part of this investigation.

Laboratory analysis indicated that Arsenic was present in the East Lime Pond sediments at a mean
concentration of 14.47 mg/kg with concentrations ranging from non detected to a high concentration
of 40.8 mg/kg. Barium was present at a mean concentration of 411.83 mg/kg with an observed low
concentration of 187 mg/kg and a high concentration of 491 mg/kg. Cadmium was present at a mean
concentration of 0.13 mg/kg with a low concentration of undetected to a high concentration of

~ 1.16 mg/kg. It should be noted that Cadmium was only reported in 3 of the 20 samples collected.

Total chromium was present at a mean concentration of 6.02 mg/kg with a high concentration of
22.3 mg/kg and a low concentration of not detected. Hexavalent chromium analysis was performed
on nine of the samples collected from the East Lime Pond with no reported concentrations of this
analyte. Lead was present at a mean concentration of 4.24 mg/kg with a range of not detected to a
concentration of 16.1 mg/kg. Selenium was reported with a mean of 6.44 mg/kg with a range of not
detected to 22.1 mg/kg. Silver was observed at a mean concentration of 0.67 mg/kg with a reported
range of not detected to 1.87 mg/kg. Mercury was not detected in any of the samples collected.

Again metal concentrations appear to be randomly distributed throughout the pond sediments of the
East Lime Pond without any apparent trends related to depth or a region of the pond.

Nitrogen compounds were almost absent in the East Lime Pond with no ammonia reported in the
East Lime Pond. TKN levels were observed at a mean concentration of 434,72 mg/kg with a range
of 105 mg/kg to 1,210 mg/kg. Nitrites were not detected in any of the collected samples. Nitrates
were observed in four samples ranging in concentration from 8.48 mg/kg to 35.7 mg/kg.

Volatile organic analysis was performed on five samples collected from the East Lime Pond. Acetone
was observed in three of these samples with a range of 87-91 ug/kg. The origin of VOCs in these
samples is uncertain, but may be partially attributed to laboratory-introduced artifacts. Acetoneis a
common laboratory contaminant. The presence of VOCs in these samples may be the result of the
use of a weed control product around the perimeters of the primary ponds.

TCLP analysis was performed on a representative composite sample from the East Lime Pond. All

RCRA metal results were reported as non detected with the exception of Barium with a reported
concentration of 3.24 mg/l which is well below the regulatory limit of 100 mgfl.
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Former Farmiand Nitrogen Plant
Lawrence, Kansas .

Pond Specifications

From the physical data collected during characterization of the East Lime Pond it was determined
that the pond had an original design depth of 820 feet above MSL with a dike elevation of 830 feet
above MSL. In the early 1990s an additional 2 feet in height was added to the dike. Based on the
pond dimensions listed in Table 4-2 and the pond sediment profiling activities completed during this

site characterization it was estimated that 31,000 cubic yards of sediment reside in the East Lime
Pond.
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4.4.2.7 West Extension Pond, West Pond and Krehbiel Pond

Elevated total nitrogen levels (greater than 100 mg/kg) in soil and sediment were also found in the
area of the West Extension Pond, West Pond, and Krehbiel Pond. Higher concentrations of Total
Nitrogen (greater than 1,000 mg/kg) are confined to the sediment in the ponds and locations directly
north (AO1NE-SS-08) and east (AO1NE-SS-16) of the West Extension Pond.

Pond sediment samples had elevated concentrations of nitrogen as follows:

Samples A01-NE-SED-04 and A01-NE-SED-10 collected from the Krehbiel Pond, respectively had

reported concentrations of ammonia of 21.2 mg/kg and 377.2 mg/kg and total nitrogen of 718 mg/kg
and 1,045 mg;kg.

Sample A01-NE-SED-15 collected from the West Extension Pond had reported concentrations of
ammonia of 10,900 mg/kg and total nitrogen of 18,400 mg/kg.

Samples A01-NE-SED-17 and A01-NE-SED-23 collected from the West Pond had measured

concentrations of ammonia of 2,020 mg/kg and 18,00 mg/kg respectively, and total nitrogen of
3,350 mg/kg and 28,600 mg/kg.
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44.2.8 Summary Pond Sediment Data — Six Primary Ponds

For comparison, the mean concentrations and the maximum concentrations of the target analytes
are presented in Table 4-22 for the six primary ponds. It is noted that mean arsenic concentrations
ranged from 6.24 mg/kg to 14.47 mg/kg in the six ponds, with arsenic at the highest mean
concentration in the East Lime Pond. Mean barium levels ranged from 193 mg/kg to 526 mg/kg, with
the highest mean for barium observed in the East Effluent Pond. Cadmium means were distributed
from 0.069 mg/kg to 1.031 mg/kg. Mean total chromium levels were widely distributed, ranging from

_alow of 6 mg/kg in the East Lime Pond to 1,362 mg/kg in the East Effluent Pond. Hexavalent .
‘chromium analysis was only completed for three of the ponds: The West Lime Pond, the Rundown

Pond, and the East Lime Pond. ‘Hexavalent chromium was only detected in the Rundown Pond, at a
mean concentration of 0.49 mg/kg.. Lead was noted to have means rangmg from 4.5 mglkg to
29.8 mg/kg, with the highest mean noted in the Rundown Pond. -

Selenium was only detected in the Rundown Pond, the East Lime Pond and the West Lime Pond
with respective mean concentrations of 0.21, 6.44, and 0.14 mg/kg. Silver was detected in five of the
ponds at mean concentrations ranging from 0.07 to 0.67 mg/kg. Silver was not detected in the
Overflow Pond. Mercury was detected in four of the ponds at mean concentrations of 0.036 to

0.828 mg/kg. Mercury was not found in the Rundown Pond or the East Lime Pond.

TKN had the highest mean concentration of 12,817 mg/kg in the Rundown Pond, which was almost

double the 7,492 mg/kg mean level noted in the Overflow Pond. The East Lime Pond had the lowest
TKN mean concentration at 435 mg/kg.

Similarly, ammonia also was noted to have the highest mean concentration in the Rundown Pond at
8,064 mg/kg, with the Overflow Pond at the second highest at 1,252 mg/kg. Ammonia was
undetected in the East Lime Pond.

Results for NO, & NO; and Nitrate also strongly followed these resuits, with the Rundown and
Overflow Ponds having the highest mean concentrations. The East Lime Pond again was the least -
impacted by nitrogen compounds of the six primary ponds.

Collectively the six primary ponds and the three secondary ponds contain an estimated
226,000 cubic yards (cy) of sediment. This is distributed among the six ponds as follows:

West Effluent Pond 32,000 cy
East Effluent Pond 27,000 cy
West Lime Pond 61,000 cy
Rundown Pond 50,000 cy
Overflow Pond 5,000 cy
East Lime Pond 31,000 cy
Krehbiel Pond 5,000 cy
West Extension Pond 10,000 by
West Pond 5,000 cy
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443 Area C'- North Central Site Area

Generally, soil boring locations for Area C, formerly Area 4 in the Work Plan, were spaced on a 400-
foot grid. Three (3) boring locations (A04-SS-15, A04-SS-19, and A04-SS-18) were placed outside
of the grid to define contamination within the Central Stormwater Pond. Some locations were
adjusted slightly in the field due to access.

Seven (7) borings in Area C-were sampled to bedrock or equipment refusal at locations A04-SS-01,
A04-SS-03, A04-SS-06, A04-SS-08, A04-SS-10, A04-SS-15 and A04-SS-17. The remaining twelve
(12) borings were sampled to three (3) feet bgs or bedrock if encountered prior to 3 feet.

Groundwater was not encountered in any of the soil borings in Area C.
4.43.1 Area C - Field Sampling Methodology

A total of nineteen (19) soil boring locations were installed in Area C using Geoprobe® direct-push

technology. Soil sampling intervals followed the procedure outlined in the approved Work Plan and
as described earlier in this report.

All soil samples collected in Area A were sampled for Nitrate plus Nitrite and Ammonia and
submitted, under chain of custody, to the on-site laboratory for analysis using method SM-4500 or
Pace for analysis using EPA Methods 353.2 and 350.1, respectively. Three (3) surface soil samples
located within the Central Stormwater Pond were submitted to Pace laboratory for RCRA metals
analysis using EPA Method 6010/7471. Due to the amount of soil needed for both analyses, the
surface soil samples were composited in the same intervals and manner as the nitrogen samples.

Two (2) field duplicates were collected for analysis by the on-site laboratory and Pace for
comparison and labeled using the same identifier as the original sample with a “D” at the end
signifying the duplicate sent to the Pace. Four (4) field duplicate samples were collected and
submitted blind to the same laboratory. Rinsate blanks were collected at a rate of one per day.

4.4.3.2 AreaC - Soil Sample Results

Thirty-four (34) soil samples, excluding QC samples, were collected in Area C during subsurface soil
sampling. All locations, except A04-SS-11, were located in vegetative cover and sampled on a 0-2

foot and 2-3 foot interval. The one (1) sample location located in non-vegetative cover (A04-SS-11)
was sampled on a 0-8 inch and 8-36 inch interval.

Surface Soils

Thirty-four (34) surface soil samples were collected in Area C for Nitrate plus Nitrite analysis and
submitted under chain of custody to the on-site laboratory. Nitrate plus Nitrite concentrations were
detected in five (5) surface soil samples ranging from non-detect to 12.7 mg/kg reported in sample
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A04-S5-10-0-0.33". One (1) sample reported concentrations of Ammonia above laboratory detection
limits ranging from non-detect to 57.8 mg/kg also reported in sampie A04-SS-10-0-0.33'".

A surface soil isoconcentration map for the 0-2 foot bgs interval depicting total nitrogen
concenfrations across the site are included as Figure 4-12. Figure C-1 included in Appendix C and
Table 4-23 show all nitrogen concentrations for Area C for the 0-2' bgs sample interval.

Three (3) surface soil samples in Area C were analyzed for RCRA metals by Pace. Metal
concentrations were detected for arsenic, barium, chromium, and lead. The highest detectable
concentrations were reported for sample A04-SS-19 for arsenic (9.77 mg/kg), barium (196 mg/kg)
and chromium (24.8 mg/kg). Sample A04-SS-15 had the highest detectable concentration of lead
(22.2 mg/kg). There were no reported concentrations above laboratory detection limits for cadmium,
mercury, selenium and silver in surface soils for Area C.

Figure C-2, included in Appendix C, and Table 4-24 show all metal concentrations for Area C.

Subsurface Soils

Fifteen (15) subsurface soil samples were collected in Area C for Nitrate plus Nitrite analysis and
submitted under chain of custody to the on-site laboratory. Nitrate plus Nitrite concentrations were
detected in four (4) subsurface soil samples ranging from non-detect to 5.9 mg/kg reported in sample

A04-SS-13-2-3'. All soil sample concentrations were reported below laboratory detection limits for
Ammonia.

Figures C-1 in Appendix C and Table 4-25 show all subsurface nitrogen concentrations for Area C.

4.4.3.3 Area C - Extent of Contamination

All locations in Area C reported Total Nitrogen concentrations below 10 mg/kg in surface and
subsurface soils, except one (1) surface location (A04-SS-17). The surface concentration for A04-
S$S-17 reported concentrations less than 100 mg/kg. Based on the analytical results for the samples
collected in the 85-acre area, this area is not considered to have been impacted by plant operations.
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Table 4-23
Area C Soil Nitrogen Results 0-2' BGS

Lawrence, Kansas

. Starting Ending | Nitrate plus| Nitrogen, Total Nitrate
Site Date Depth Depth Nitrite (as N)] Ammonia _ plus

S Ammonia
_(feet) {feet) {ma/kq) {(ma’kq) {mg/kg) i
A04-SS-01 05/02/2005 2.00 2.50 57 <2 5.7
A04-SS-02 05/02/2005 2.00 2.67 <1.1> <2 1.1
A04-SS-04 05/03/2005 2.00 2.67 <1.2> <2 1.2
AD4-SS-05 05/02/2005 2.00 3.00 <1.2> <2 1.2
04-SS-06 05/03/2005 2.00 3.00 <1.2> <2 1.2
flaos-ss-07 05/03/2005 2.00 3.00 <0.9> <2 0.9
tA04-55-08  |05/03/2005 2.00 3.00 <1.2> <2 1.2)f
A04-55-09 05/03/2005 2.00 3.00 <1.2> <2 1.2
A04-SS-11 05/03/2005 - 0.67 3.00 <0.8> <2 0.8}
A04-SS-12 05/03/2005 2.00 3.00 <0.9> <2 0.9
A04-55-13 05/03/2005 2.00 3.00 5.9 <2 5.9
AD4-SS-16 05/03/2005 2.00 3.00 <2 <2 o
AD4-SS-17 05/03/2005 2.00 3.00 <2.14 <2 -~ of
A04-S5-18 05/03/2005 2.00 2.33 3.2 <2 3.2)|
A04-SS-19 05/03/2005 2.00 2.50 5.7 <2 5.71

<x>=Less than Reporting Limit
D - Duplicate run with high duplicate result
F - Elevated MS/MSD RPD resuit

G - MS/MSD percent recovery outside reporting limit

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit
L - LCS percent recovery outside limits
U - Elevated reporting limit
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Table 4-25
Area C Soil Nitrogen Results 2-3' BGS
Former Farmland Nitrogen Plant

Lawrence, Kansas

Site Date Starting Ending | Nitrate plus Nitrogen, Tota;'t::rate

Depth Depth  INitrite (as N)] Ammonia o
- : Ammonia
(feet) _(feet) (malkq) (malkg) malk

[A04-55-01 05/02/2005 2.00 2.50 5.7 <2

A04-SS-02 05/02/2005 2.00 2.67 <1.1> <2

A04-SS-04 05/03/2005 2.00 2.67 <1.2> <2

A04-SS-05 05/02/2005 2.00 3.00 <1.2> <2

A04-SS-06 *|05/03/2005 2.00 3.00 <1.2> <2

A04-SS-07 05/03/2005 2.00 3.00 <0.9> <2

{la04-ss-08 05/03/2005 2.00 3.00 <1.2> <2

[tr04-ss-09 05/03/2005 2.00 3.00 <1.2> <2

flA04-S5-11 05/03/2005 0.67 3.00 <0.8> <2

{ta04-ss-12 05/03/2005 2.00 3.00 <0.9> <2

In04-55-13 05/03/2005 2.00 3.00 5.9 <2 ]

A04-SS-16  |05/03/2005 2.00 3.00 <2 <2 of

A04-SS-17 05/03/2005 2.00 3.00 <2.1J <2 of|

A04-5S-18  |05/03/2005 2.00 233] 3.2 <2 3.2)|

A04-S5-19 05/03/2005 2.00 2.50 5.7 <2 5.7,

<x>=Less than Reporting Limit

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit
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4.4.4 Area D - Operations Area

Subsurface sampling activities in Area D, formerly Areas 5, 7, 8,9, 11, 12, 13, 14, 15, and 16 in the
Work Plan, were spaced according to access and historical processes. Some locations were
adjusted slightly in the field from those depicted in the Work Plan due to access.

Soil borings in Area D were sampled to bedrock or equipment refusal in all locations in the #2 Urea
Area, the Paint Shop Area, the Ammonia Production - Primary Reformer Area, and the Boiler
Furnace and Fuel Qil Storage Area. In the Oil Pond area and the Spill Pond Area borings were
installed to 3 feet bgs and in Cooling Tower Area borings were installed to 6 inches bgs. The
Catalyst Landfill, Boiler Furnace and Oil Storage and Old Ammonia Plant Area had most of the
boring locations installed to 3 feet bgs with a few installed to bedrock or equipment refusal.

4.441 AreaD - Field Sampling Methodology

Eighty-four (84) soil and three (3) sediment locations were sampled in Area D. If groundwater was

encountered, an attempt to sample the groundwater was made. Eleven (11) groundwater samples
were collected in Area D.

Fourteen (14) field duplicates were collected for analysis by the on-site laboratory and Pace for
comparison and labeled using the same identifier as the original sample with a "D” at the end
signifying the duplicate sent to the off-site laboratory. Thirty (30) field duplicate samples were
collected and submitted blind to the same laboratory. Rinsate blanks were collected at a rate of one
per day. Trip Blanks were included in all coolers containing samples for TPH analysis.

Generally, all soil boring locations in Area D were installed using Geoprobe® direct-push technology
except for six (6) boring locations in the Cooling Tower Area (A13-SS-01, A13-SS-02, A13-8S-03,
A13-§5-04, A13-SS-05 and A13-SS-06) and three (3) boring locations in the Spill Pond (A08-SS-01,
A08-SS-02 and A08-SS-03). Soil sampling intervals followed the procedure outlined in the approved
Work Plan and as detailed above, unless otherwise noted below.

4.44.2 Area D - Catalyst Landfill Sampling Methodology and Sampling
Results ‘

The exact location of the Catalyst Landfill was unknown by former plant personnel available on site,
and therefore it was necessary to advance exploratory borings to identify the former landfill location.
Borings began in the area believed to be the approximate landfill area and moved approximately

10 feet in every direction until the landfill material or bedrock was encountered.

Once landfill material was encountered, borings were installed in each direction (approximately 5-10
feet from the previous borehole) until no catalyst material was encountered. Using this approach the
boundary of the landfill was defined. This continued on all sides until the north, south, east and west
boundaries were established. The location of the Catalyst Landfili is shown on Figures 2-2 and 4-9.

Six (6) soil boring locations were advanced in the Catalyst Landfill using Geoprobe® direct-push
technology to delineate the landfilt area. Two (2) soil borings to the north (A05-SS-01) and south
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(A05-SS-03) of the landfill were installed to bedrock or equipment refusal and two (2) soil borings to
the east (A05-SS-02) and west (A05-SS-04) of the landfill were installed to 3 feet bgs. Borings A05-
S$S-05 and A05-SS-06 were installed within the boundary of the landfill and extended through the
landfill material until native soil was encountered. In these locations, landfill material was
encountered at approximately 4 feet bgs and extended to approximately 6.5 feet bgs in location A05-
S$S-06 and approximately 8.5 feet bgs in location A06-SS-05 where native soils were encountered.

All soil samples collected in the Catalyst Landfill were located in vegetative cover and composite
samples were collected from the 0-2 foot and 2-3 foot intervals for RCRA metals with the exception
of the two (2) boring locations within the landfill. Samples collected from borings A05-SS-05 and
A05-SS-06 were sampled following standard procedures until the fill material was encountered. One
(1) sample within the fill material at each location was composited across the entire interval until
natural soils were encountered. The samples were submitted to Pace under chain of custody for
analysis using EPA Method 6010/7471.

Groundwater was encountered at one (1) location (A05-SS-04) at approximately 12 feet bgs in the
Catalyst Landfill and sampled for total RCRA metals. The groundwater sample was collected in a
clean plastic container pre-preserved with nitric acid and submitted to Pace, under chain of custody,
for analysis using EPA Method 6010/7470.

Three (3) field duplicate samples were collected from the Catalyst Landfill and submitted blind to
Pace Labs. Rinsate blanks were collected at a rate of one per day. Since none of the samples were
analyzed by the on-site laboratory, field confirmation duplicates were not collected in this area.

Catalyst Landfill Soil Sample Results

Twenty-seven (27) soil samples, excluding QC sam ples, were collected from the Catalyst Landfill for
analysis by Pace for RCRA metals.

Surface Soils

Six (6) surface soil samples were collected in the Area D — Catalyst Landfill for RCRA metals
analysis. Arsenic, barium, chromium and lead were detected in all six (6) surface samples.
Concentrations for arsenic were reported ranging from 7.55 mg/kg in sample A05-SS-03-0-2' 10 12.3
mg/kg in sample A05-SS-02-0-2' and barium reported concentrations ranging from 82.3 in sample
A05-§5-01-0-2' to 203 mg/kg in sample A05-SS-04-0-2'. Chromium concentrations were reported
ranging from 16.5 mg/kg in sample A05-SS-03-0-2' to 202 mg/kg in sample A05-SS-05-0-2' and lead
was reported in concentrations ranging from 12.0 mg/kg in sample A05-SS-05-0-2’ to 24.0 mg/kg in
sample A06-SS-0-2'. Mercury, selenium and silver were not detected at concentrations above the
laboratory detection limits in any of the surface soil samples.

Figure D-2 in Appendix C summarizes all RCRA metals concentrations and Table 4-26 includes all
surface soil results for RCRA Metals analysis in Area D.
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Subsurface Soils

Four (4) subsurface soil samples were collected in Area D —~ Catalyst Landfill for RCRA metals
analysis. Arsenic,'barium, chromium and lead were also detected in all subsurface samples.
Concentrations for arsenic were reported ranging from 8.07 mg/kg in sample A05-SS-03-2-3' to
15.7 mg/kg in sample A05-SS-02-2-3' and chromium was reported in concentrations ranging from
18.7 mg/kg in sample A05-SS-03-2-3' to 98.6 mg/kg in sample A05-SS-01-2-3'. Sample
A05-SS-01-2-3' reported the lowest concentrations and sample A05-SS-04-2-3' reported the highest
concentrations for barium and lead. Barium was reported in concentrations ranging from 106 mg/kg
to 243 mg/kg and lead was reported in concentrations ranging from 16.1 mg/kg to 23.1 mg/kg.
Mercury, selenium and silver were not detected at concentrations above the laboratory detection
limits in any of the subsurface soil samples.

Subsequent to the March-May sampling activities, a second sample was retrieved on August 4,
2005, from the greater-than-3-feet depth soils at the Catalyst Landfill for TCLP analysis. Utilizing the
GPS sample location coordinates, a hand auger was used to retrieve a sample at A05-SS-05 from a
depth of 6 feet. A sample of the buried catalyst material was obtained and submitted for TCLP
analysis for RCRA metals. Analytical results were non-detect for Arsenic, Cadmium, Chomium,
Lead, Selenium, Silver and Mercury. Barium was detected at 1.3 mg/l.

Figure D-2 in Appendix C summarizes all RCRA metals concentrations and Table 4-26 includes all
subsurface RCRA metals results in Area D.
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Subsurface Soils (Greater than 3 feet bgs)

Seventeen (17) subsurface soil samples were collected below 3 feet bgs in Area D — Catalyst Landfill
for RCRA metals analysis. Arsenic, barium and chromium were detected in all seventeen (17)
subsurface samples. Cadmium was detected in two (2) samples and lead was detected in sixteen
(16) samples. Concentrations for arsenic were reported ranging from 1.84 mg/kg in sample A05-SS-
02-9-10.5' to 12.3 mg/kg in sample A05-SS-03-3-6' and barium was reported in concentrations
ranging from 23.4 mg/kg in sample A05-SS-06-4-6.5' to 289 mg/kg in sample A05-SS-04-12-13.5".
Cadmium and lead reported concentrations ranging from non-detect to 19.5 mg/kg in sample A05-
S8-4-8.5 for cadmium and 22.2 mg/kg in sample A05-8S-03-3-6' for lead. Chromium was reported
in concentrations ranging from 8.36 mg/kg in sample A05-SS-02-9-10.5 to 10,100 mg/kg in sample
A05-SS-05-4-8.5' which was collected from the landfill material. Mercury, selenium and silver were

not detected at concentrations above the laboratory detection limits in any of the subsurface soil
samples.

Figure D-2 in Appendix C summarizes all RCRA metals concentrations, and Table 4-27 includes all -
subsurface soit RCRA metals results in the Catalyst Landfill Area D for samples below 3 feet bgs.

Catalyst Landfill Groundwater Sample Results

One (1) groundwater sample was collected from a borehole installed at the Catalyst Landfill for
analysis by Pace for RCRA metals. Sample A05-GW-04-12’ reported detectable concentrations for
arsenic (0.144 mg/l), barium (18.8 mg/l), chromium (0.82 mg/l), lead (0.283 mg/l) and mercury
(0.000545 mg/l). It was reported that cadmium, selenium and silver were below laboratory detection
limits. The occurrence of groundwater in only one of the six borehole locations used to characterize
and define the boundary of the Catalyst Landfill indicates that the sample was retrieved from a small

isolated perched water-bearing zone. As this interval is non-continuous, it is not considered an
aquifer.
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4443 AreaD - Cooling Tower Area Sampling Methodology and Sampling
Results ‘ _

A total of six (6) soil boring locations were installed in the Cooling Tower Area using hand augering

sampling techniques. Soil sampling intervals followed the procedure outlined in the approved Work
Plan and as described earlier in this report.

Soil boring locations in the Cooling Tower Area were sampled to 6 inches bgs. All six (6) locations in -

this area were located in non-vegetative cover (gravel) and sampled in composite intervals of 0 — 6
inches bgs.

All six (6) soil locations in the Cooling Tower Area were sampled for RCRA metals and submitted,
under chain of custody, to Pace for analysis using EPA Method 6010/7471.

One (1) field duplicate sample was collected and submitted blind to the same laboratory. Rinsate
blanks were collected at a rate of one per day.

Cooling Tower Area Soil Results

A total of six (6) samples, excluding QC samples, were collected and analyzed by Pace for RCRA
metals. Arsenic, Barium, cadmium, chromium and lead concentrations were reported above
laboratory detection limits in all six (6) samples. Five (5) samples reported detected selenium results
above laboratory detection limits. Sample A13-SS-01-0.5' reported the highest concentrations of
arsenic (13.4 mg/kg) and cadmium (0.913 mg/kg). Sample A13-SS-02-0-0.5' reported the highest
concentrations of barium (215 mg/kg) and samples A13-SS-05-0-0.5’ reported the highest
concentrations for chromium (51.8 mg/kg) and selenium (5.04 mg/kg). Sample A13-SS-06-0-0.5'
reported the highest concentration of lead at 25.8 mg/kg. Mercury and silver were not detected
above laboratory detection limits for the Cooling Tower Area.

Figure D-2 in Appendix C summarizes all RCRA metals concentrations and Table 4-29 includes all
surface RCRA metals results in Area D Cooling Tower Area.
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4444 AreaD- Oi! Pond and Spill Pond Areas Sampling Methodology and
' Sampling Results

A total of three (3) soil boring locations were installed in the Oil Pond and two (2) soil boring locations
were installed in the Spill Pond Area using Geoprobe® direct-push technology. Three (3) sediment
borings located within the Spill Pond were installed using hand coring techniques due to

inaccessibility for the Geoprobe® unit. Soil sampling intervals followed the procedure outlined in the
approved Work Plan. : :

Soil and sediment boring locations in the Oil Pond and Spill Pond were sampled to 3 feet bgs or until
bedrock was encountered or equipment refusal. All three (3) locations in the Oil Pond were located
in vegetative cover, however only one grab sample was collected from each location from the 0-3
foot bgs interval. Both soil locations in the Spill Pond were located in non-vegetative cover and were
sampled in composite intervals from 0—8 inches bgs and 8-36 inches bgs. All three (3) sediment
locations in the Spill Pond were sampled in one composite interval between 0-2 foot bgs.

Two (2) soil locations in the Spill Pond (A08-SS-04 and A08-SS-05) were sampled for Nitrate plus
Nitrite and Ammonia and submitted, under chain of custody, to the on-site laboratory for analysis
using SM-4500 or to Pace for analysis using EPA Method 353.2 and-350.1. Surface samples from
locations A08-SS-04 and A08-SS-05 were also submitted to Pace for RCRA metals analysis using
EPA Method 6010/7471. All soil samples collected in the Oil Pond and three (3) sediment samples
(A08-SS-01, A08-SS-02 and A08-SS-03) collected in the Spill Pond were sampled for total
petroleum hydrocarbons (TPH) using EPA Method 8015 and lowa Method OA-2.

One (1) field duplicates was collected for analysis by the on-site laboratory and Pace for comparison
from the Spill Pond and labeled using the same identifier as the original sample with a “D” at the end
signifying the duplicate sent to the Pace. Rinsate blanks were collected at a rate of one per day.

The Oil Pond and Spill Pond Soil Sample Results

Four (4) soil samples, excluding QC samples, were collected from the Spill Pond for analysis by the
on-site laboratory and Pace for Nitrate plus Nitrite and Ammonia. Two (2) soil samples from the Spill
Pond were collected for analysis by Pace for RCRA metals. Six (6) soil and three (3) sediment

samples were collected from the Oil Pond and the Spill Pond for analysis by Pace for TPH as GRO
and TPH as DRO analysis.

Total Petroleum Hydrocarbons (TPH) were analyzed for gasolihe range hydrocarbons (TPH as
GRO) by Method 8015 and diesel range hydrocarbons (TPH as DRO) by Method OA-2. The
laboratory was able to identify multiple constituents within the diesel range hydrocarbon analysis.
The constituents were reported as: mineral spirits, jet fuel, kerosene, diesel fuel, fuel oil and motor
oil. During the analysis of some of the samples an undistinguishable fuel product constituent was
detected that did not correspond to one of the constituents listed above, but is within the organic
diesel range. This constituent was reported as Total Petroleum Hydrocarbons in the laboratory
reports and reported as TPH as fuel product or TPH as FP in the tables and figures. TPH as FP is
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only reported in the laboratory reports if it is detected, otherwise it is not included in the constituent
list. The only TPH as DRO that was detected in the samples collected was diesel fuel and the only
other diesel range organics detected was TPH as FP.

Surface Soils

Two (2) surface soil samples were collected in Area D — Spill Pond and submitted to Pace for Nitrate
plus Nitrite and Ammonia analysis using EPA Method 353.2 and 350.1, respectively, and RCRA
metals analysis using EPA Method 6010/7471. Nitrate plus Nitrite and Ammonia were reported -
below laboratory detection limits in both surface soll samples.

Arsenic, barium, cadmium, chromium and lead were detected in both surface samples.
Concentrations for arsenic were reported ranging from 8.87 mg/kg in sample A08-SS-04-0-0.67' to
9.92 mg/kg in sample A08-SS-05-0-0.67". Sample A08-SS-05-0-0.67' reported the highest
concentrations of barium (110 mg/kg), cadmium (2.83 mg/kg), chromium (94.6 mg/kg) and lead (26.6
mg/kg). Mercury, selenium and silver were not detected at concentrations above the laboratory
detection limits in any of the surface soil samples.

Three (3) surface soil samples in the Oil Pond were analyzed for TPH by Pace. TPH as fuel product
was the only TPH constituent detected above laboratory detection limits for all surface soil samples
in the Oil Pond. Samples from the Oil Pond reported TPH as fuel product (a constituent of TPH as
DRO) ranging from non-detect to 560 mg/kg in sample A07-5S-02-0-3'.

Figure D-1 in Appendix C shows all nitrogen concentrations, Figure D-2 shows all metals
concentrations and Figure D-3 shows detectable TPH concentrations in the Oil Pond and Spill Pond

Area. Table 4-30 summarizes all analytical results for the Oil Pond (A07 sample series) and Spill
Pond (A08 sample series).

Subsurface Soils

Two (2) subsurface soil samples were collected in the Spill Pond area and submitted, under chain of
custody, to the on-site laboratory for Nitrate plus Nitrite and Ammonia analysis by method SM-4500.
Nitrate plus Nitrite concentrations were detected in both samples ranging from 3.5 mg/kg in sample
A08-S5-04-0.67-3' to 16 mg/kg in sample A08-SS-05-0.67-3'. Ammonia was not reported above
laboratory detection limits for either sample. (Table 4-30)

Figure D-1 in Appendix C shows all nitrogen results for Area D.

The Spill Pond Sediment Sample Results
Three (3) sediment samples in the Spill Pond were analyzed for TPH by Pace. TPH as fuel product
was the only TPH constituent detected above laboratory detection limits for all sediment samples in

the Spill Pond. Samples from the Spill Pond reported TPH as fuel product ranging from 640 mg/kg in
sample A08-SS-03-0-0.83’ to 4500 mg/kg in sample A08-SS-01-0-1.33". (Table 4-29)
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Figure D-3 in Appendix C shows all detected TPH concentrations.
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4.4.45 AreaD —#2 Urea Area, Ammonia Production - Primary Reformer Area,
and Nitric Acid Area —-Sampling Methodology and Sampling Results

A total of thirty-six (36) soil boring locations were installed in the #2 Urea Area, Ammonia Production
- Primary Reformer Area, and Nitric Acid Area using Geoprobe® direct-push technology. Twelve
(12) borings were located in the #2 Urea Area, nine (9) borings were located in the Ammonia
Production - Primary Reformer Area, and fifteen (15) borings were located in the Nitric Acid Area.
Soil sampling intervals followed the procedure outlined in the approved Work Plan.

Soil boring locations in the #2 Urea Area, Ammonia Production - Primary Reformer Area, and Nitric
Acid Area were installed to bedrock or equipment refusal. All thirty-six (36) locations were located in

non-vegetative cover and were sampled in composite intervals from 0-8 inches bgs and 8-36 inches
bgs.

All soil boring locations were sampled for Nitrate plus Nitrite and Ammonia and submitted, under

chain of custody, to the on-site laboratory for analysis using method SM-4500 or to Pace for analysis
using EPA Method 353.2 and 350.1, respectively.

A total of fourteen (14) surface soil locations were also submitted to Pace laboratory for RCRA
metals analysis using EPA Method 6010/7471. Two (2) locations in the Ammonia Production -

Primary Reformer Area (A12-SS-01 and A12-SS-07) were not originally selected for RCRA metals
analysis according to the Work Plan.

* Three (3) locations in the #2 Urea Area - A09-SS-03, A09-SS-07 and A09-SS-11;

e Six (6) locations in the Ammonia Production - Primary Reformer Area — A12-SS-01, A12-SS-
03, A12-8S-05, A12-SS-06, A12-SS-07 and A12-SS-08; and

* Seven (7) locations in the Nitric Acid Area — A14-SS-01, A14-SS-02, A14-SS-03, A14-SS-
. 07, A14-S8-09, A14-SS-11 and A14-SS5-13).

Two (2) soil borings in the Ammonia Production - Primary Reformer Area (A12-SS-03 and
A12-S5-04) located around a used oil tote were also submitted to Pace for analysis for TPH as
gasoline range organics (TPH as GRO) and TPH as diesel range organics (TPH as DRO) using EPA
Method 8015 and lowa Method OA-2, respectively. Grab samples were collected at a 0—6 inch and
6-36 inch intervals for TPH analysis according to the Work Plan.

Groundwater was encountered at ten (10) locations in the #2 Urea Area and the Nitric Acid Area and
sampled for Nitrate plus Nitrite and Ammonia. The groundwater samples were collected in a clean

unpreserved 4 oz. jar and submitted to the on-site laboratory, under chain of custody, for analysis
using method SM-4500.

Sixteen (16) field duplicates were collected for analysis by the on-site laboratory and Pace for
comparison and labeled using the same identifier as the original sample with a “D” at the end
signifying the duplicate sent to the Pace. Twelve (12) field duplicate samples were collected and
submitted blind to the same laboratory. Trip blanks were included in each cooler containing VOC
analysis (TPH as GRO) and rinsate blanks were collected at a rate of one per day.
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The #2 Urea Area Soil Sample Results

Sixty-eight (68) soil samples, excluding QC samples, were collected from the #2 Urea Area for
analysis by the on-site laboratory and Pace for Nitrate plus Nitrite and Ammonia. Three (3) soil
samples from the #2 Urea Area were collected for analysis by Pace for RCRA metals.

Surface Soils

Twelve (12) surface soil samples were collected in Area D — the #2 Urea Area and submitted to
either the on-site laboratory or Pace for Nitrate plus Nitrite and Ammonia analysis. Nitrate plus
Nitrite concentrations were detected in seven (7) surface soil samples ranging from non-detect to
392 mg/kg in sample A09-SS-06-0-0.67". Three (3) samples reported concentrations of Ammonia

above laboratory detection limits ranging from non-detect to 1520 mg/kg in sample A09-SS-09-0-
0.67". (Table 4-31)

Three (3) surface soil samples were collected in the #2 Urea Area and submitted to Pace for RCRA
metals analysis. Two (2) samples reported concentrations of arsenic ranging from non-detect to
7.26 mg/kg and one (1) sample reported concentrations of silver above laboratory detection limits
ranging from non-detect to 1.03 mg/kg. Barium, chromium and lead were detected above laboratory
detection limits in all three (3) samples. Barium concentrations ranged from 25.0 mg/kg in sample
A09-SS-070-0.67" to 142 mg/kg in sample A09-SS-11-0-0.67'. Chromium concentrations ranged
from 17.7 mg/kg in sample A09-SS-11-0-0.67’ to 41.3 mg/kg in sample A09-SS-07-0-0.67’ and lead
concentrations ranged from 10.8 mg/kg in sample A09-SS-03-0-0.67’ to 29.2 mg/kg in sample
A09-SS-11-0-0.67". Cadmium, mercury and selenjum were not detected at concentrations above the
laboratory detection limits in any of the surface soil samples. (Table 4-32)

Subsurface Soils

Twelve (12) subsurface soil samples were collected in Area D — the #2 Urea Area and submitted to
the on-site laboratory for Nitrate plus Nitrite and Ammonia analysis. Nitrate plus Nitrite
concentrations were detected in nine (9) subsurface soil samples ranging from non-detect to 379
mg/kg in sample A09-SS-06-0.67-3’. Eight (8) samples reported concentrations of Ammonia above

laboratory detection limits ranging from non-detect to 1,790 mg/kg in sample A09-SS-09-0.67-3".
~ (Table 4-33)

Subsurface Soils (Greater than 3 Feet)

Forty-five (45) subsurface soil samples were collected in Area D — the #2 Urea Area and submitted
to the on-site laboratory Nitrate plus Nitrite and Ammonia analysis. Nitrate plus Nitrite concentrations
were detected in twenty-three (23) subsurface soil samples ranging from non-detect to 394 mg/kg in
sample A09-SS-10-9-12". Thirty-seven (37) samples reported concentrations of Ammonia above

laboratory detection limits ranging from non-detect to 10,730 mg/kg in sample A09-SS-10-15-18’.
(Table 4-34)

Figure D-1 in Appendix D shows total nitrogen concentrations.
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Table 4-31
Area D Surface Soil Nitrogen Results 0-0.67' BGS
#2 Urea Area
Former Farmiand Nitrogen Plant
Lawrence, Kansas

Site Date Starting Ending | Nitrate plus| Nitrogen, Tota;::lstrate -
Depth Depth |Nitrite (as N)j Ammonia .
Ammonia
(feet) (feet) (ma/kg) (malkg) mag/k
09-SS-01 05/02/2005 0.00 0.67 <1.1> <3.3J 1.9]
A09-SS-02 05/02/2005 0.00 0.67 8.1 11 119.1)}
A09-5S-03 05/02/2005 0.00 0.67 331 <2 331j]
1A09-SS-04 05/02/2005 0.00 0.67 30.1 <2 301}
A09-SS-05 05/02/2005 0.00 0.67 <1.1> <1.1> 2.2
A09-5S-06 04/29/2005 0.00 0.67 392 <2.2) 392||
A09-SS-07 05/02/2005 0.00 0.67 <5.46 <10.9 of
A09-SS-08 05/03/2005 0.00 0.67 <2.2) 123 123]|
A09-SS-09 05/03/2005 0.00 0.67 <2 1,520 1,52
1A09-55-10 05/02/2005 0.00 0.67 38.9 <2.3) 38.
{A09-55-11 05/03/2005 0.00 0.67 11.3 <11.1 11.3
[A09-55-12 05/02/2005 0.00 0.67 7.7 <2.9) 774

<x>=Less than Reporting Limit
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit



yeL 0> LS°1> erL0> c'6¢ LL) 6es'0> K445 649 290 000 €00¢2/£0/S0 1 1-SS-60V
£0'L 699> 091°0> 9l %4 b 0> 0'se LLLV> 190 000 6002/20/S0 L0-SS-60V|
LLL'O> ga'L> 881°0> 8°0L L'€C 0SS°0> 9°LE 9C'L 190 000 S002/20/S0 £0-SS-60V
[ (By/Bw) | (By/buwl) | (bybw) [ (by/bw) | (byBw) [ (Bybw) | (bybw) | (b3/bw) (399}) (199y)
J9AlS wniuejeg | Ainola pesn wnjwolysd | wnjwped wnueg oluasly tydeg thdeq areq oS
Buipugz Bueys

sesuey| ‘eouaime]
jue]d usbosIN puejwie JouLio
ealy vaIN ZZ
$94 .,9°0-0 S}INS3aYy S[e)9IN VHIY [10S 9deHng g ealy
Ze-v o|qel



Table 4-33
Area D Surface Soil Nitrogen Results 0.67-3' BGS
#2 Urea Area
Former Farmland Nitrogen Plant

Lawrence, Kansas

Site Date Starting | Ending | Nitrate plus| Nitrogen, Tota'l)lz:rate l
Depth Depth [Nitrite (as N)] Ammonia .
Ammonia
{feet) (feet) | (malkg) (ma/kqg) (ma/kg)
A09-SS-01 05/02/2005 0.67 2.50 35 16.2 19.7
A09-SS-02 05/02/2005 0.67 2.50 45 118 122.5|
A09-5S-03 05/02/2005 0.67 3.00 154 <2 154
A09-SS-04  |05/02/2005 0.67 3.00 46.4 <1.1> 47.5]
AQ9-SS-05 05/02/2005 0.67 3.00 19.7 235 254.7)
A09-SS-06 04/29/2005 0.67 3.00 379 55 43
lA09-SS-07  [05/02/2005 0.67 3.00 <1.1> <3.3J 1.1
A09-SS-08 05/03/2005 0.67 3.00 <1.2> 843 644.2
A09-SS-09 05/03/2005 0.67 3.00 <1.2> 1,790 1,791.20f]
A09-SS-10 05/02/2005 0.67 3.00 115 1,530 1645|]
A09-SS-11 05/03/2005 0.67 3.00 37.4 131 168.4Yf
1A09-SS-12 05/02/2005 0.67 3.00 50.9 <2 50.9l

<x>=Less than Reporting Limit

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit



Table 4-34
Area D Subsurface Soil Nitrogen Results >3' BGS
#2 Urea Area '
Former Farmland Nitrogen Plant
Lawrence, Kansas

. Starting Ending | Nitrate plus{ Nitrogen, Total Nitrate
Site Date Depth Depth |Nitrite (as N)] Ammonia | . PUS
Ammonia
({feet) (feet) {mg/kg) {maglkq) mglk _
09-S5-04 05/02/2005 3.00 6.00 6 295 301
la09-ss-04 05/02/2005 6.00 9.00 35 188 191.5
la09-5S-04 05/02/2005 _ 9.00 12.00 174 24.9 42.3
[lros-ss-04  o5/0212005 12,00 15.00 ~ 56.8 <0.8> 57.6f|
Jlace-ss-04 05/02/2005 15.00 18.00 94.1 <2 94.1
fta0g-sS-04 05/02/2005 19.00 C22.00 118D <2 11
{la09-sS-05 05/02/2005 3.00 4.50 175 218 235.5
[taog-ss-06 04/29/2005 3.00 6.00 123 1,700 182
[lace-ss-06 04/29/2005 6.00 9.00 42.4 3,500 3,542.4
fta09-ss-06 04/29/2005 9.00 12.00 85.3] 4,760 4,845.3
lla0o-ss-06 04/29/2005 12.00 15.00 38.2 4,880 4,918.20
laoe-ss-06 04/29/2005 15.00 18.00 21.9 5,070 5,091.90)
1A09-SS-06 04/29/2005 18.00 21.00 18.8 4,950 4,968.80
A09-SS-06 04/29/2005 21.00 24.00 125 5,640 5,652.50)
A09-SS-06 04/29/2005 24.00 27.00 <2 1,760 1,7
A09-SS-07 05/02/2005 3.00 6.00 <0.7> <5.1J 0.7
AQ9-SS-07 05/02/2005 6.00 9.00 <0.8> <3.5) 0.8
= A09-SS-07 05/02/2005 9.00 12.00 <0.8> <4.2) o.8)f
{a09-ss-07 05/02/2005 12.00 15.00 <1.8> <1.3> 34|
p A09-SS-07 05/02/2005 15.00 18.00 <0.8> <4.3J 0.8l
A09-SS-07 05/02/2005 18.00 21.00 <2.7J 6.8 6.8
A09-SS-07 05/02/2005 21.00 23.00 9.9 11.1 21
A09-SS-08 05/03/2005 3.00 6.00 <0.6> 431 431,
{A0g-sS-08 05/03/2005 6.00 9.00 <0.7> 192 192,
[lrog-ss-08 05/03/2005 9.00 12.00 <2 198 19
[taoo-ss-08 05/03/2005 12,00 15.00 <0.9> 153 153,
fla0g-ss-08 05/03/2005 15.00 18.00 <2 147 14
llA09-55-08 05/03/2005 18.00 21.00 <1.2> 49 50.2
flaoe-ss-08 05/03/2005 21.00 24.00 <2.2J 7.8 7.
[lacs-ss-08 05/03/2005 24.00 26.00] <2.4) 228 22,
| 09-SS-09 05/03/2005 3.00 6.00 <2 976 976
09-55-09 05/03/2005 6.00 ~9.00 <1.3> 1,000 1,001.3
[lA0g-ss-09 05/03/2005 9.00 12.00 <2 167 16
[ta0e-ss-09 05/03/2005 12.00 15.00 <2 4,050 . 4,050
lA09-S5-09 05/03/2005 15.00 18.00 <1.2> 7.2 8.
{tA09-55-09 05/03/2005 18.00 21.00 <0.6> 17.4 17.
lr09-55-09  [05/03/2005 21.00 22.00 <0.9> 128 128.9
A09-5S-10  [05/02/2005 3.00 6.00 17.6 912 929.6{
A09-SS-10 05/02/2005 6.00 9.00 214 2,940 2,961.40
A09-SS-10 05/02/2005 9.00 12.00 394 6,990 736§“
A09-SS-10 05/02/2005 12.00 15.00 332 9,770 9,803.20
AQ9-SS-10 05/02/2005 15.00 18.00 24.2 10,730 10,754.20]|
09-5s-10  |05/02/2005 18.00 21.00 16 7,870 7,886
[laog-ss-10 05/02/2005 21.00 23.00 28.1 4,600 4,628.10f]
) {la09-ss5-11 05/03/2005 3.00 5.00 6 276 282

<x>=Less than Reporting Limit
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting fimit
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#2 Urea Area Groundwater Sample Results

Groundwater was encountered at six (6) locations (A09-SS-04, A09-SS-06, A09-SS-07, A09-SS-08,
A09-SS-09 and A09-SS-10) in the #2 Urea Area and sampled for Nitrate plus Nitrite and Ammonia.
The groundwater samples were collected in a clean unpreserved 4 oz. jar and submitted to the on-
site laboratory, under chain of custody, for analysis using SM-4500.

Nitrate plus Nitrite concentrations were detected: in five (5) of the six groundwater samples ranging
from non-detect to 299 mg/l in sample A09-GW-06. All six (6) groundwater samples reported
concenfrations of Ammonia above laboratory detection limits ranging from 11.8 mg/l in sample
A09-GW-04-8' to 2990 mg/l in sample A09-GW-10-8. (Table 4-35)

The Ammonia Production - Primary Reformer Area Soil Sample Results

Thirty (30) soil samples, excluding QC samples, were collected from the Ammonia Production -
Primary Reformer Area for analysis by the on-site laboratory and Pace for Nitrate plus Nitrite and
Ammonia. Four (4) soil samples from the Ammonia Production - Primary Reformer Area (A12-SS-
03, A12-SS-05, A12-SS-06 and A12-SS-08) were collected for analysis by Pace for RCRA metals
and two (2) soil samples (A12-SS-03 and A12-SS-04) were collected for analysis by Pace for TPH

as GRO and TPH as DRO. Two (2) additional surface soil samples (A12-SS-01 and A12-SS-07)
were collected for RCRA metals analysis.

Groundwater was not encountered in any soil borings in the Ammonia Production - Primary
Reformer Area of Area D.

Surface Soils

Nine (9) surface soil samples were collected in the Ammonia Production - Primary Reformer Area
and submitted to the on-site laboratory or Pace for Nitrate plus Nitrite and Ammonia analysis. Nitrate
plus Nitrite concentrations were detected above laboratory detection limits in two (2) surface soil
samples ranging from non-detect to 18.5 mg/kg in sample A12-SS-09-0-0.67". Four (4) surface soil
samples reported concentrations above laboratory detection limits for Ammonia ranging from non-
detect to 213 mg/kg also in sample A12-SS-09-0-0.67°. (Table 4-36)

Six (6) surface soil samples were collected in the Ammonia Production - Primary Reformer Area and
submitted to Pace for RCRA metals analysis. Arsenic, barium, chromium and lead reported detected
concentrations in all six (6). Cadmium and silver reported detectable concentrations in two (2)
surface soil samples. Sample A12-SS-08-0-0.67’ reported the highest concentrations for arsenic
(31.0 mg/kg), barium (1010 mg/kg), cadmium (0.850 mg/kg) and silver (2.40 mg/kg). Sample A12-

S§S-03-0-0.67’ reported the highest concentrations for chromium (39.1 mg/kg) and lead (23.3 mg/kg).
(Table 4-37)

Two (2) soil samples were collected in the Ammonia Production - Primary Reformer Area and
submitted to Pace for TPH as GRO and TPH as DRO analysis. TPH as GRO was detected in
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one (1) sample (A12-SS-04-0-0.5’) at concentrations ranging from non-detect to 18 mg/kg. Both
samples collected in the Ammonia Production - Primary Reformer Area for TPH as DRO had

detected concentrations for TPH as fuel product ranging from 1,500 mg/kg to 4,600 mg/kg in sample
A12-SS-04-0-0.5".

118



PN

Table 4-35
Area D Groundwater Nitrogen Results
#2 Urea Area

e

Former Farmland Nitrogen Plant
Lawrence, Kansas

. : Nitrate plus| Nitrogen,
Site Date Depth Nitrite (as N)] Ammonia
(feet) 1 (mag/kg) (mg/kag)
[ta0s-Gw-04  105/02/2005 8.00 54 11.8]
[lrog-Gw-06  [04/29/2005 0.00 299 2,780}f
ffaoe-Gw-07  [05/02/2005 0.00 10.4 2.39{
llaos-Gw-08  ]05/03/2005 0.00 0.6 16.1
{laos-ow-09  [05/03/2005 16.00 <15 108]
llaos-cw-10  {05/02/2005 8.00 120 2,990}
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Table 4-36
Area D Surface Soil Nitrogen Results 0-.67' BGS
Ammonia Production - Primary Reformer Area
Former Farmland Nitrogen Plant
Lawrence, Kansas

. Starting Starting Ending | Nitrate plus{ Nitrogen, Total Nitrate
Site Date Depth Depth Depth |Nitrite (as N)} Ammonia plus
' N Ammonia
{feet) | feet {feet) (ma/kg) {mal/kq)

fla12-ss-01 05/06/2005 0.00 0.00 0.67 <5.71 <114
A12-S5-02 05/06/2005 0.00 0.00 0.67 43 <1,1>
A12-SS-03 05/06/2005 0.00 0.00 0.67 <6.06 <12.1
A12-SS-04 05/06/2005 0.00 0.00 0.67 <2 11.5
A12-S5-05 05/06/2005 0.00 0.00 0.67 <6.19 <12.4
A12-SS-06 05/06/2005 0.00 0.00 0.67 <6.10 <12.2
A12-SS-07 05/06/2005 0.00 0.00 0.67 <5.98 12.1
A12-SS-08 05/06/2005 0.00 0.00 0.67 <6.28 134
A12-5S-09 05/06/2005 0.00 0.00 0.67 18.5 213

<x>=Less than Reporting Limit
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Former Farmland Nitrogen Plant
Lawrence, Kansas

Subsurface Soils

Nine (9) subsurface soil samples were collected in the Ammonia Production - Primary Reformer Area
and submitted to the on-site laboratory for Nitrate plus Nitrite and Ammonia analysis. Nitrate plus
Nitrite concentrations were detected in two (2) samples ranging from non-detect to 66.3 mg/kg in
sample A12-SS-09-0.67-3'. Three (3) subsurface soil samples reported concentrations above

laboratory detection limits for Ammonia ranging from non-detect to 566 mg/kg also found in sample
A12-SS8-09-0.67-3'. (Table 4-38)

Two (2) soil samples were collected in the Ammonia Production - Primary Reformer Area and
submitted to Pace for TPH as GRO and TPH as DRO analysis. TPH as GRO was detected in one
(1) sample (A12-SS-03-0.5-3’) at a concentration of 7.7 mg/kg. This sample also contained a high
concentration of TPH as fuel product of 560 mg/kg.

Subsurface Soils (Greater than 3 feet)

Seven (7) subsurface soil samples were collected in the Ammonia Production - Primary Reformer
Area and submitted to the on-site laboratory for Nitrate plus Nitrite and Ammonia analysis. Nitrate
plus Nitrite reported detected concentrations in three (3) samples ranging from non-detect to 262
mg/kg in sample A12-SS-09-3-6". Four (4) samples reported concentrations of Ammonia above

laboratory detection limits ranging from non-detect to 1560 mg/kg in sample A12-SS-09-6-9'. (Table
4-39)

One (1) subsurface soil sample was collected in the Ammonia Production - Primary Reformer Area
and submitted to Pace for TPH as GRO and TPH as DRO analysis. TPH as DRO was detected in

one (1) sample in the form of TPH as fuel product at a concentration of 610 mg/kg in sample A12-
$5-03-3-4.25'.

The Nitric Acid Afea Soils Results (Area 14)

Sixty-six (66) soil samples were collected in Area D — the Nitric Acid Area and submitted to the on-
site laboratory for Nitrate plus Nitrite and Ammonia analysis by method SM-4500 or Pace to be
analyzed using EPA Methods 353.2 and 350.1, respectively. Seven (7) surface soil samples (A14-
SS-01, A14-SS-02, A14-SS-03, A14-SS-07, A14-SS-09, A14-SS-11 and A14-SS-13) were collected
and submitted to Pace for analysis of RCRA metals by EPA Method 6010/7471.

One (1) subsurface soil sample was collected (A14-SS-03-2.5’) in the Nitric Acid Area and sampled
for TPH as GRO and TPH as DRO by Pace using EPA Method 8015 and lowa Method OA-2. This
sample was added due to a strong petroleum odor noticed by the sampling team.

Groundwater was encountered at four (4) boring locations (A14-SS-03, A14-SS-07, A14-SS-08 and
A14-SS-13) and was sampled for Nitrate plus Nitrite and Ammonia. The groundwater samples were
collected in a clean unpreserved 4 oz. jar and submitted to the on-site laboratory, under chain of
custody, for analysis using method SM-4500.
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Table 4-38
Area D Surface Soil Nitrogen Results 0.67-3' BGS
Ammonia Production - Primary Reformer Area
Former Farmland Nitrogen Plant
Lawrence, Kansas

. Starting Ending | Nitrate plus| Nitrogen, Total Nitrate
Site Date Depth . oe o ' . plus
. Depth Depth Nitrite (as N)] Ammonia .
Ammonia

{feet) | (feet) {feet) (malkq) {malkq) ma/k
A12-SS-01 05/06/2005 0.67] 0.67 3.00 <1.9> <2
A12-5S-02 05/06/2005 0.67 0.67 2.33 <2 <2
IA12-5S-03 05/06/2005 0.67 0.67 3.00 <2.4) <2
A12-5S-04 05/06/2005 0.67 0.67 3.00 <2 <2
A12-5S-05 05/06/2005 0.67 0.67 1.58 <2 <2
A12-5S-06 05/06/2005 0.67 0.67 3.00 <2.5J 24.1
A12-55-07 05/06/2005 0.67 0.67 3.00 6 <1.2>
A12-55-08 05/06/2005 0.67 0.67 3.00} <2 7.8
A12-55-09 05/06/2005 0.67 0.67 3.00 66.3 566

<x>=Less than Reporting Limit
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit



Table 4-39
Area D Subsurface Soil Nitrogen Results >3' BGS
Ammonia Production - Primary Reformer Area
Former Farmland Nitrogen Plant
Lawrence, Kansas

\ Starting | Ending | Nitrate plus | Nitrogen,
Site Date _ Depth Depth | Depth |Nitrite (as N)} Ammonia

(feet) {feet) {feet) (ma/kq) {mal/kg)

lA12-ss-01 5/6/2005 3.00 _3.00 6.00{ <2 <2
A12-SS-03 | 5/6/2005 3.00 3.00 4.25 <2.4J <2
A12-SS-06 | 5/6/2005 3.00 3.00 6.00 <2.4J 96.9
A12-SS-06 | 5/6/2005 6.00 6.00 8.00 <2.4J 56.2
A12-SS-07 | 5/6/2005 3.00 3.00 4.00 4.2 <2
A12-SS-09 | 5/6/2005 3.00 3.00 6.00 262 977

A12-SS-09 | 5/6/2005 6.00 6.00 9.00 133 1,560

<x>=Less than Reporting Limit
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit
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Surface Soils

Fifteen (15) surface soil samples were collected in the Nitric Acid Area and submitted to either the
on-site laboratory or Pace for Nitrate plus Nitrite and Ammonia. Nitrate plus Nitrite was detected in
seven (7) of the surface soils collected and ranged from non-detect to 35.4 mg/kg in sample
A14-SS--09-0-0.67. One (1) sample reported detected concentrations of Ammonia at a
concentration of 63 mg/kg in sample A14-SS-06-0-0.67". (Table 4-40)

Seven (7) surface soil samples were collected in the Nitric Acid Area and submitted to Pace for
RCRA metals analysis. Barium, chromium and lead concentrations were reported above laboratory
detection limits in all seven (7) samples. Two (2) samples reported detected arsenic results, one (1)
sample reported detected concentrations of cadmium and mercury, and five (5) samples reported
detected results for silver. Sample A14-SS-03-0-0.67’ reported the highest concentrations of
cadmium (0.506 mg/kg), chromium (106 mg/kg) and lead (61.7 mg/kg). Sample A14-SS-13-0-0.67’
reported the highest concentrations of arsenic (10.1 mg/kg) and barium (151 mg/kg). Mercury was
reported in sample A14-SS-01-0-0.67’ ranging from non-detect to 0.264 mg/kg and silver was
reported in sample A14-SS-09-0-0.67’ ranging from non-detect to 1.25 mg/kg. (Table 4-41)

Subsurface Soils

Fifteen (15) subsurface soil samples were collected in the Nitric Acid Area and submitted to the on-
site laboratory for Nitrate plus Nitrite and Ammonia analysis. Nitrate plus Nitrite was detected in nine
(9) samples with concentrations ranging from non-detect to 154 mg/kg in sample A14-SS-10-0.67-3".
Nine (9) samples reported detected concentrations of Ammonia ranging from non-detect to 58.1
mg/kg in sample A14-SS-06-0.67-3’. (Table 4-42)

One (1) subsurface soil sample (A14-SS-03-2.5") was collected in the Nitric Acid Area and submitted
to Pace for TPH as GRO and TPH as DRO analysis using EPA Method 8015 and OA-2,

respectively. TPH as GRO was reported at 140 mg/kg and TPH as DRO reported (as TPH as fuel
product) at 80 mg/kg.

Subsurface Soils (Greater than 3 Feet)

Thirty-five (35) subsurface soil samples were collected in the Nitric Acid Area and submitted to the
on-site laboratory for Nitrate plus Nitrite and Ammonia analysis. Nitrate plus Nitrite was detected in
twelve (12) subsurface samples with concentrations ranging from non-detect to 806 mg/kg in sample
A14-S8-14-3-6’. Eighteen (18) samples reported detected concentrations of Ammonia ranging from
non-detect to 90.8 mg/kg in sample A14-SS-06-7.5-9’. (Table 4-43)

The Nitric Acid Area Groundwater Results
Four (4) groundwater samples were collected from soil borings in the Nitric Acid Area and submitted
to the on-site laboratory for Nitrate plus Nitrite and Ammonia analysis. Nitrate plus Nitrite was

detected in three (3) samples with concentrations ranging from non-detect to 21 mg/l in sample
A14-GW-13. Two (2) samples reported detected concentrations of Ammonia ranging from non-
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detect to 0.83 mg/l in sample A14-GW-08-4’. Analytical results for Geoprobe® groundwater samples
are provided for consideration, but may not be truly representative of actual groundwater quality
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Table 4-40
Area D Soil Nitrogen Results 0-.67' BGS
Nitric Acid Area
Former Farmland Nitrogen Plant
Lawrence, Kansas

Site Date Depth Starting |Ending| Nitrate plus{ Nitrogen, - Tota‘I)It::ratel
-1 Depth | Depth |Nitrite (as N)} Ammonia .

Ammonia

(feet) | (feet) {feet) | (malkg) (ma/kq) (malkg)
flA14-8S-01 05/03/2005 0.00 0.00] 067 20.2 <11.5 20.2)
la14-ss-02 05/05/2005 0.00 0.00{ 067 <5.28 <10.6 of
llat4-ss-03 05/05/2005 0.00 0.00 0.67 <5.46 <10.9 off
[A14-ss-04  05/05/2005 0.00 000 067 <2.2J <1.1> 1.1
lla14-ss-05 05/05/2005 0.00 0.00]  0.67 8.5 <1.1> 9.6
fla14-ss06  05/09/2005 0.00 000 o067 <2.3 63 63
fta14-ss-07 05/06/2005 0.00 0.00]  0.67 16.0 <11.3 16|
[A14-ss-08  |os/06/2005 0.00 000} 067 <2 <2 off
iA14-SS-09 05/06/2005 0.00 0.00] 067 35.4 <10.6 35.4)
{lA14-ss-10 05/05/2005 0.00 0.00 0.67 <> <1> 2l
fA14-5s-11 05/06/2005 0.00 0.00] 067 <5.20 <10.4 olf
fia14-ss-12 05/06/2005 0.00 0.00 0.67 <1> <2 1|
fA14-ss-13  l05/05/2005 0.00 000} 067 255 <12.4 25.5)
fla14-ss-14 05/05/2005 0.00 000l o067 6.6 <1.1> 7.7
fla14-ss-15 05/09/2005 0.00 000] 067 42 <2 4.2

<x>=Less than Reporting Limit
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit
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Table 4-42

Area D Subsurface Soil Nitrogen Results 0.67-3' BGS
Nitric Acid Area

Former Farmland Nitrogen Plant
Lawrence, Kansas

. Starting Ending | Nitrate plus| Nitrogen, Total Nitrate
Site Date Depth e . . plus
. Depth Depth Nitrite (as N)] Ammonia .
Ammonia
(feet) (feet) (feet) | (mglka) (malkg)
fta14-ss-01 05/03/2005 0.67 0.67 2.00 4.7 <4J
[a14-ss-02 05/05/2005 0.67 0.67 3.00 12.9 <2
14-55-03 05/05/2005 0.67 0.67 3.00 <2.4 21.7 .
“:14-33-04 05/05/2005 0.67 0.67 3.00 6.9 8.1 E|
[ta14-ss-05 05/05/2005 0.67 0.67 1.50 14.9 <1.1> 1
lA14-55-06 05/09/2005 0.67 0.67 3.00 <1.2> 58.1 59.3“
fla14-ss-07 05/06/2005 0.67 0.67 3.00 <1.2> 453 465
[la14-ss-08 05/06/2005 0.67 0.67 3.00 <2 <2 0
[la14-ss-09 05/06/2005 0.67 0.67 3.00 23.8 <2 23.8
fla14-ss-10 05/05/2005 0.67 0.67 3.00 154 16.7 1707}
fla1a-ss-11 lo5/06/2005 0.67 0.67 3.00 <1.2> 48 4.2}
fla14-ss-12 05/06/2005 0.67 0.67 3.00 35 <2 3.5
[lA14-s5-13 05/05/2005 0.67 0.67 3.00 <2 74 7.1
fA14-ss14  [05/05/2005 0.67 0.67 3.00 153 15.3 168.3
fla14-ss-15 05/09/2005 0.67 0.67 3.00 3.4 19.9 23

<x>=tLess than Reporting Limit

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit
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Table 4-43

Area D Subsurface Soil Nitrogen Results >3' BGS
Nitric Acid Area

Former Farmland Nitrogen Plant
Lawrence, Kansas

Site Date Depth Starting | Ending | Nitrate plus| Nitrogen, Tota‘:lﬁ:rate
B Depth Depth - [Nitrite (as N)}] Ammonia | - .
Ammonia
(feet) (feet) (feet) (malkg) | (mglkg) (mag/kq)
[A14-55-01  [05/03/2005 6.00) 6.00 8.00 <2.6J 68.4 68.4|
14-55-01 __|05/03/2005 9.00 9.00 12.00 <1.2> 11.7 12.9
14-S5-01 _ [05/03/2005 12.00 12.00 15.00 <2 <2.4J of
A14-55-01  |05/03/2005 15.00 15.00 18.00 <1.2> <2.4J 1.2)f
A14-SS-01  |05/03/2005 18.00 18.00 21.00 <2.4) <2 off
A14-55-01  [05/03/2005 21.00 21.00 24.00 13.3 <2 13.3Y|
A14-S5-01  |05/03/2005 24.00 24,00 25.00 56.3 <2 56.3"
A14-5S-02  |05/05/2005 3.00 3.00 6.00 <1.2> 5.8
A14-55-03  |05/05/2005 4.50 4.50 6.00 <2.5J 37.1 37.1|f
A14-55-03  |05/05/2005 6.00 6.00 9.00 <2 <2.4) off
A14-S5-03  |05/05/2005 10.00 10.00 12.00 <2.4 <2 off
A14-55-03 _ |05/05/2005 12.00 12.00 15.00 <2.4) <2 olf
A14-SS-03  |05/05/2005 15.00 15.00 18.00 4.2 <2 4.2
[A14-s5-03  |05/05/2005 18.00 18.00 20.00 <2.4) <2 d
A14-S5-04  |05/05/2005 4.00 4.00 5.00 12.2 19.5 31.7)f
A14-5S-06  |05/09/2005 3.00 3.00 6.00 3 11.8 14.8)|
A14-S5-06  |05/09/2005 7.50 7.50 9.00 <2 90.8 90.8}|
A14-55-06  |05/09/2005 9.00 9.00 10.00 <1.2> 33.8 35/
A14-S5-07 _ |05/06/2005 3.00 3.00 6.00 <1.2> 44.8 46|t
14-55-07 _|05/06/2005 6.00 6.00 9.00 <1.2> 18.6 19.
| 14-S5-07  |05/06/2005 9.00 9.00 12.00 <2 <1.1> 1.1
{la14-ss-08  los/06/2005 3.00 3.00 6.00 <2 <4.6J
fia14-ss-08  |05/06/2005 6.00 6.00 9.00 <2 17.9 17.
llA14-S5-08  |05/06/2005 9.00 9.00 11.50 35 <2 3.5
[la14-ss-09  |o5/06/2005 3.00 3.00 6.00{° 9.3 9.9 19.2}{
14-55-09 _|05/06/2005 6.00 6.00 9.00 24.9 <2 249 -
14-S5-09  ]05/08/2005 9.00 9.00 12.00 24.2 <2 24.2
14-55-10 __ |05/05/2005 3.00 3.00 6.00 216 39 256
[lA14-55-10  |05/05/2005 6.00 6.00 7.00 250 20 27
|E14-ss-11 05/06/2005 3.00 3.00 6.00 <2 50.4 50.
14-S5-11 _ [05/06/2005 6.00 6.00 8.00 <1.1> 6.2 7.3)|
less-u 05/06/2005 3.00 3.00 5.00 <2 <2 ol
14-55-13 __ |05/05/2005 3.00 3.00 6.00 <1.3> 5.2 6.5
fA14-85-14  |05/05/2005 3.00 3.00 6.00 806 10.6 816.6
lA14-85-15  |05/09/2005 3.00 3.00 5.00 <1.2> <2 1.2

<x>=Less than Reporting Limit

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit



Site Characterization Report February 1, 2006
Former Farmland Nitrogen Plant
Lawrence, Kansas

4.4.4.6 AreaD - Paint Shop Area Sampling Methodology and Sampling
Results

A total of ten (10) soil boring locations were installed in the Paint Shop Area using Geoprobe® direct-
push technology. One (1) sample location (A11-SS-10) was added during field activities due to

apparent staining on the gravel. Soil sampling intervals followed the procedure outlined in the
approved Work Plan. :

Soil boring locations in the Paint Shop Area were installed to bedrock or equipment refusal. All
locations were located in non-vegetative cover and were sampled in composite intervals from
0-8 inches bgs and 8-36 inches bgs for Nitrate plus Nitrite, Ammonia and RCRA metals analysis.

Grab samples were collected for volatile organic compound (VOC) analysis at intervals of 0—6 inches
and 6-36 inches as specified in the Work Plan.

All soil boring locations were sampled for Nitrate plus Nitrite and Ammonia and submitted, under

chain of custody, to the on-site laboratory for analysis using method SM-4500 or to Pace for analysis
using EPA Method 353.2 and 350.1, respectively.

All ten (10) surface soil locations were also submitted to Pace laboratory for RCRA metals analysis
using EPA Method 6010/7471

All soil boring locations were sampled for VOCs and submitted, under chain of custody, to Pace for
analysis using EPA Method 8260B.

Groundwater was not encountered in soil boring installed in the Paint Shop Area.

Two (2) field duplicates were collected for analysis by the on-site laboratory and Pace for
comparison and labeled using the same identifier as the original sample with a “D” at the end
signifying the duplicate sent to the Pace. One (1) field duplicate samples was collected and
submitted blind to the same laboratory. Trip blanks were included in each cooler containing VOC
and rinsate blanks were collected at a rate of one per day.

The Paint Shop Area Soil Sampling Results

Twenty-two (22) soil samples were collected in Area D — the Paint Shop Area and submitted to the
on-site laboratory for Nitrate plus Nitrite and Ammonia analysis by method SM-4500 or Pace to be
analyzed using EPA Methods 353.2 and 350.1, respectively. VOC analysis provided by Pace using
EPA Method 8260B was also conducted on all soil samples. Ten (10) surface soil samples were
collected and submitted to Pace for analysis of RCRA metals by EPA Method 6010/7471.
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Site Characterization Report
Former Farmland Nitrogen Plant
Lawrence, Kansas

February 1, 2006

Surface Soils

Ten (10) surface soil samples were collected in the Paint Shop Area and submitted to either the on-~
site laboratory or Pace for Nitrate plué Nitrite and Ammonia. Nitrate plus Nitrite was detected in four
(4) of the surface soils collected and ranged from non-detect to 30.6 mg/kg in sample
A1-85-06-0-0.67°. One (1) sample reported detected concentrations of Ammonia ranging from non-
detect to 16.6 mg/kg in sample A11-SS-07-0-0.67’. (Table 4-44)

Ten (10) surface soil samples were collected in the Paint Shop Area and submitted to Pace for
RCRA metals analysis. Arsenic, Barium, and lead concentrations were reported above laboratory
detection limits in all ten (10) samples. Two (2) samples reported detected cadmium and chromium
results above laboratory detection limits. Sample A11-SS-01-0-0.67’ reported the highest
concentrations of arsenic (22.1 mg/kg) and cadmium (0.746 mg/kg). Sample A11-8S-02-0-0.67’
reported the highest concentrations of chromium (36.4 mg/kg) and lead (89.5 mg/kg). Sample
A11-88-07-0-0.67 reported the highest concentration for barium at 231 mg/kg. Mercury, selenium
and silver were not detected above laboratory detection limits for the Paint Shop Area. (Table 4-45)

Ten (10) surface soil samples were collected in the Paint Shop Area and submitted to Pace for VOC
analysis. Five (5) samples reported at least one detected concentration for Acetone,
1,2,4-tfrimethylbenzene, 1,2,5-trimethyibenzene, 1-methylethylbenzene, Ethylbenzene, x,p-xylene,
MEK, n-Butylbenzene, n-Propylbenzene, o-xylene, p-Cymene, sec-Butylbenzene,
Tetracholoroethene (PCE) and/or xylene. Sample A11-SS-03-0-0.5’ reported the highest
concentrations for Acetone (160 pg/kg) and MEK (31 pg/kg). Sample A11-SS-06-0-0.5’ reported the
highest concentrations for 1,2,4-trimethylbenzene (70 pg/kg), 1,2,5-trimethylbenzene (42 pg/kg),
1-methylethylbenzene (80 pg/kg), Ethylbenzene (840 pg/kg), x,p-xylene (30 pg/kg), n-Butylbenzene
(22 ug/kg), n-Propylbenzene (32 pg/kg), o-xylene (6.9 pg/kg), p-Cymene (12 pg/kg),
sec-Butylbenzene (15 pg/kg) and xylene (37 pg/kg). Sample A11-SS-04-0-0.5' reported the highest

concentration for PCE at 39 pg/kg. The remaining constituents and samples were reported below
laboratory detection limits. (Table 4-46)

Subsurface Soils

Nine (9) subsurface soil samples were collected in the Paint Shop Area and submitted to the on-site
laboratory for Nitrate plus Nitrite and Ammonia analysis. Nitrate plus Nitrite was detected in five (5)
samples with concentrations ranging from non-detect to 17.1 mg/kg in sample A11-SS-10-0.67-1.33'.
Five (5) samples reported detected concentrations of Ammonia ranging from non-detect to 105
mg/kg in sample A11-S5-03-0.67-2.5". (Table 4-47)

Nine (9) subsurface soil samples were collected in the Paint Shop Area and submitted to Pace for
VOC analysis. Five (5) samples reported at least one detected concentration for Acetone, MEK
and/or PCE. Sample A11-SS-03-0.5-2.5' reported the highest concentrations for Acetone

(660 ug/kg) and MEK (140 pg/kg). Sample A11-SS-04-0.5-3' reported the highest concentration for
PCE (35 ug/kg). (Table 4-48)
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Table 4-44
Area D Surface Soil Nitrogen Results 0-0.67' BGS
- Paint Shop Area
Former Farmland Nitrogen Plant
Lawrence, Kansas

. Starting Ending | Nitrate plus| Nitrogen, Total Nitrate
Site Date Depth Depth Nitrite (as N)] Ammonia plus
' ' " | Ammonia
(feet) (feet) | (malkg) (mglkg) (malkq)

[tA11-SS-01 05/10/2005 0.00 0.67 9.47G <11.6 9.4 I
[ta11-ss-02 05/10/2005 0.00 0.67 <5.51 <11.0 %I
fla11-ss-03 05/10/2005 0.00 0.67 <6.52 ~ <13.0

lA11-Ss-04 05/10/2005 0.00 0.67 <6.57 <13.1

fA11-ss-05 05/10/2005 0.00 0.67 <5.85 <11.7

fia11-ss-06 05/10/2005 0.00 0.67 16.0 30.6 46.6||
{la11-ss-07 05/10/2005 0.00 0.67 16.6 <11.6 16.6]|
[[A11-ss-08 05/10/2005 0.00 0.67 <5.71 <11.4 ol
flA11-ss-09 05/10/2005 0.00 0.67 <5.99 <12.0 ol
[la11-ss-10 05/10/2005 0.00 0.67 11.8 <11.9 11.8)l
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Table 4-47
Area D Subsurface Soil Nitrogen Results 0.67-3' BGS
Paint Shop Area
Former Farmland Nitrogen Plant
Lawrence, Kansas

rl o Starting | Ending | Nitrate plus{ Nitrogen, Total Nitrate
Site Date | pepth | Depth |Nitrite (as N)) Ammonia | , PUS
' Ammonia
(feet) | (feet) {mg/kg) (malkg)

A11-5S-01 05/10/2005 0.67 3.00 = 5.9
A11-SS-02 05/10/2005 0.67 3.00 <2 1.7

11-SS-03 05/10/2005 0.67 250 <2 105D
l 11-55-05 _ |05/10/2005 0.67 3.00 8.5 <2

11-SS-06 05/10/2005 0.67 3.00 4.9 775
{A11-ss-07 05/10/2005 0.67 3.00 13.2 <2
liA11-sS-08 05/10/2005 0.67 3.00 <2 58.4
flA11-ss-09 05/10/2005 0.67 2.83 <0.6> <0.6>
fla11-ss-10 05/10/2005 0.67 1.33 17.4 <2
<x> = Less than Reporting Limit N

D = Duplicate run with high duplicate resuit
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Site Characterization Report . February 1, 2006
Former Farmland Nitrogen Plant
Lawrence, Kansas

Subsurface Soils (Greater than 3 Feet)

Three (3) subsurface soil samples were collected in the Paint Shop Area and subrﬁitted to the on-site
laboratory for Nitrate plus Nitrite and Ammonia analysis. Nitrate plus Nitrite was detected in one (1)
sample with concentrations ranging from non-detect to 4.7 mg/kg in sample A11-SS-06-3-4'. Two

(2) samples reported detected concentrations of Ammonia ranging from non-detect to 38.1 mg/kg in
sample A11-SS-01-3-5". (Table 4-49)

Three (3) subsurface soil samples were collected in the Paint Shop Area and submitted to Pace for
VOC analysis. Two (2) samples reported detectable concentrations for Acetone and MEK. Sample

A11-8S-02-3-5.75’ reported the highest concentrations for both Acetone (170 pg/kg) and MEK
(29 ug/kg). (Table 4-50)
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Table 4-49
Area D Subsurface Soil Nitrogen Results >3' BGS
Paint Shop Area
Former Farmland Nitrogen Plant
Lawrence, Kansas

. Starting Ending | Nitrate plus| Nitrogen, Total Nitrate
Site Date Depth Depth  |Nitrite (as N)| Ammonia | , PlUS
' ' ’ Ammonia
(feet) (feet) (ma/kq) {mg/kq)
[[A11-ss-01 05/10/2005 3.00 5.00 <2 38.1
{lA11-ss-02 05/10/2005 3.00 5.75 <2 37.9 37.
fla11-ss-06 05/10/2005 3.00 4.00 4.7 <2 Ts;ll
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Site Characterization Report
Former Farmland Nitrogen Plant
Lawrence, Kansas

February 1, 2006

4447 AreaD - Boiler Furnace and Fuel Oil Storage Area and the Old
Ammonia Plant - Sampling Methodology and Sampling Results

A total of twenty-one (21) soil boring locations were installed in the Boiler Furnace and Fuel Qil
Storage Area and the Old Ammonia Plant using Geoprobe® direct-push technology. Eleven(11)
borings were located in the Boiler Furhace and Fuel Qil Storage Area and ten (10) borings were

located in the Old Ammonia Plant. Soil sampling intervals followed the procedure outlined in the
approved Work Plan and as detailed above.

Four (4) soil boring locations in the Boiler Furnace and Fuel Oil Storage Area (A15-SS-01, A15-SS-
09, A15-SS-10, and A15-SS-11) and two (2) locations in the Old Ammonia Plant (A16-SS-02 and
A16-SS-07) were installed to bedrock or equipment refusal. The remaining fifteen (15) boring
locations were installed to 3 feet bgs or bedrock if encountered prior to 3 feet.

Samples collected for TPH and RCRA metals in the Boiler Furnace and Fuel Oil Storage Area and
TPH samples collected from the Old Ammonia Plant were sampled on a 0-0.5 foot and 0.5-3 foot
interval according to the guidelines stipulated in the Work Plan. TPH samples were collected as
grab samples and RCRA metals samples were collected as composite samples.

Nine (9) locations were located in vegetative cover in the Old Ammonia Plant and were sampled in
composite intervals from 0-2 feet and 2-3 feet bgs for Nitrate plus Nitrite, Ammonia and RCRA
metals analysis. One (1) location in the Old Ammonia Plant was located in non-vegetative cover
and was sampled in composite intervals from 0-8 inches and 8-36 inches bgs for Nitrate plus Nitrite,
Ammonia and RCRA metals analysis. Poly-chlorinated biphenyi (PCB) samples were collected as
grab samples from the same surface intervals as described in the work plan.

Al soil boring locations in the Boiler Furnace and Fuel Oil Storage Area and the Old Ammonia Plant
were sampled for TPH as GRO and TPH as DRO and submitted, under chain of custody, to Pace for
analysis using EPA Method 8015 and lowa Method OA-2.

Al soil boring locations in the Old Ammonia Plant were sampled for Nitrate plus Nitrite and Ammonia
and submitted, under chain of custody, to the on-site laboratory for analysis using method SM-4500
or to Pace for analysis using EPA Method 353.2 and 350.1, respectively.

PCB samples were collected from four (4) surface soil locations in the Old Ammonia Plant (A16-SS-
01, A16-SS-04, A16-SS-06 and A16-SS-09) and submitted, under chain of custody to Pace for
analysis using EPA Method 8082.

A total of fourteen (14) surface soil locations were also submitted to Pace laboratory for RCRA
metals analysis using EPA Method 6010/7471. Four (4) locations in area the Boiler Furnace and
Fuel Oil Storage Area (A15-SS-01, A15-8S-03, A15-SS-05 and A15-SS-08) were sampled for RCRA
metals. Only four (4) locations in the Old Ammonia Plant were selected for RCRA metals analysis
according to the Work Plan, however all ten (10) locations were sampled for RCRA metals.
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Groundwater was not encountered in any boring locations in the Boiler Furnace and Fuel Oil Storage
Area or the Old Ammonia Plant.

Eight (8) field duplicate samples were collected and submitted blind to the same laboratory. Trip
blanks were included in each cooler containing VOC analysis (TPH as GRO) and rinsate blanks

‘were collected at a rate of one per day.

The Boiler Furnace (Area 15) and Fuel Oil Storage Area (Area 16) Soil Sampling Results

Twenty-five (25) soil samples, excluding QC samples, were collected in Area D — Boiler Furnace and
Fuel Oil Storage Area and submitted, under chain of custody, to Pace for TPH as GRO and TPH as
DRO analysis using EPA Method 8015 and lowa Method OA-2. Four (4) surface soil samples were
collected and submitted to Pace for analysis of RCRA metals by EPA Method 6010/7471.

Surface Soils

Four (4) surface soil samples were collected in the Boiler Furnace and Fuel Oil Storage Area and
submitted to Pace for RCRA metals analysis. Arsenic, Barium, chromium and lead concentrations
were reported above laboratory detection limits in all four (4) samples. One (1) sample reported
detected cadmium results above laboratory detection limits. Two (2) samples reported detected
mercury and silver results above laboratory detection limits. Sample A15-SS-05-0-0.5' reported the
highest concentrations of cadmium (2.35 mg/kg), lead (76.2 mg/kg), mercury (0.867 mg/kg) and
silver (1.01 mg/kg). Sample A15-SS-08-0-0.5' reported the highest concentrations of arsenic (7.04
mg/kg) and barium (208 mg/kg). Samples A15-SS-05-0-0.5" and A15-SS-08-0-0.5' both reported the
highest concentration for chromium at 23.0 mg/kg. Selenium was not detected above laboratory
detection limits for the Boiler Furnace and Fuel Oil Storage Area. (Table 4-51)

Eleven (11) surface soil samples were collected in the Boiler Furnace and Fuel Oil Storage Area and
submitted to Pace for TPH as GRO and TPH as DRO analysis.” TPH as fuel product (a constituent of

TPH as DRO) reported detected concentrations in five (5) samples ranging from non-detect to 450
mg/kg. (Table 4-52)

Total Petroleum Hydrocarbons (TPH) were analyzed for gasoline range hydrocarbons (TPH as
GRO) by Method 8015 and diesel range hydrocarbons (TPH as DRO) by Method OA-2. The
laboratory was able to identify multiple constituents within the diesel range hydrocarbon analysis.
The constituents were reported as: mineral spirits, jet fuel, kerosene, diesel fuel, fuel oil and motor
oil. During the analysis of some of the samples an undistinguishable fuel product constituent was
detected that did not correspond to one of the constituents listed above, but is within the organic
diesel range. This constituent was reported as Total Petroleum Hydrocarbons in the laboratory
reports and reported as TPH as fuel product or TPH as FP in the tables and figures. TPH as FP is
only reported in the laboratory reports if it is detected, otherwise it is not included in the constituent
list. The only TPH as DRO that was detected in the samples collected was diesel fuel and the only
other diesel range organics detected was TPH as FP.
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Subsurface Soils

Eleven (11) subsurface soil samples were collected in the Boiler Furnace and Fuel Oil Storage Area
and submitted to Pace for TPH as GRO and TPH as DRO analysis. TPH as GRO and TPH as DRO
concentrations were not reported above laboratory detection limits in any of the samples collected
with the exception of Sample A15-SS-07, which was observed to contain 470 mg/kg of THP as FP.

Subsurface Soils (Greater than 3 Feet)

wa (2) subsurface soil samples wére collected in the Boiler Furnaée and Fuel Oil Storage Area and
submitted to Pace for TPH as GRO and TPH as DRO analysis. TPH as GRO and TPH as DRO
concentrations were not reported above laboratory detection limits in any of the samples collected.
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The Old Ammonia Plant Soil Sampling Results

Forty-two (42) soil samples, excluding QC samples, were coliected in Area D — Old Ammonia Plant
for Nitrate plus Nitrite and Ammonia analysis and submitted, under chain of custody, to the on-site
laboratory by method SM-4500 or to Pace by EPA Methods 353.2 and 350.1, respectively. Four (4)
surface soil samples were collected and submitted to Pace for analysis of PCBs by EPA Method
8082 and RCRA metals by EPA Method 6010/7471.

Surface Soils

Ten (10) surface soil samples were collected in the Old Ammonia Plant and submitted to either the
on-site laboratory or Pace for Nitrate plus Nitrite and Ammonia. Nitrate plus Nitrite was detected in
one (1) of the surface soil samples collected and ranged from non-detect to 137 mg/kg in sample
A16-SS-08-0-2'. One (1) sample reported detected concentrations of Ammonia ranging from non-
detect to 15.0 mg/kg also in sample A16-SS-08-0-2'. (Table 4-53)

Ten (10) surface soil samples were collected in the Old Ammonia Plant and submitted to Pace for
RCRA metals analysis. Arsenic, Barium, chromium and lead concentrations were reported above
laboratory detection limits in all ten (10) samples. One (1) sample reported detected mercury results
above laboratory detection limits. Sample A16-SS-09-0-2’ reported the highest concentrations of
arsenic (25.5 mg/kg) and barium (307 mg/kg). Sample A16-SS-08-0-2' reported the highest
concentration of chromium (114 mg/kg. Sample A16-SS-05-0-2’ reported the highest concentration
of lead (203 mg/kg) and A16-SS-05-0-2’ reported the highest concentration for mercury at

0.251 mg/kg. Cadmium, selenium and silver were not detected above laboratory detection limits for
the Old Ammonia Plant. (Table 4-54)

Four (4) surface soil samples were collected in the Old Ammonia Plant and submitted to Pace for
PCB analysis. Aroclor 1254 was the only constituent of PCBs detected in two (2) samples. Sample
A16-SS-01-0-2 reported the highest concentration of Aroclor 1254 at 1.8 mg/kg. (Table 4-55)

Subsurface Soils

Eight (8) subsurface soil samples were collected in the Old Ammonia Plant for Nitrate plus Nitrite and
Ammonia analysis by the on-site laboratory. Nitrate plus Nitrite was detected in two (2) of the
subsurface soil samples collected and ranged from non-detect to 30.1 mg/kg in sample
A16-8S5-08-2-3'. Three (3) samples reported detected concentrations of Ammonia ranging from non-
detect to 204 mg/kg also in sample A16-SS-08-2-3". (Table 4-56)

Subsurface Soils (Greater than 3 Feet)
Two (2) subsurface soil samples were collected in the Old Ammonia Plant for Nitrate plus Nitrite and

Ammonia analysis by the on-site laboratory. Nitrate plus Nitrite and Ammonia results were reported
below laboratory detection limits for alt subsurface samples collected.
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Table 4-53
Area D Surface Soil Nitrogen Results 0-2' BGS
Old Ammonia Plant
Former Farmland Nitrogen Plant
Lawrence, Kansas

Site Date Starting Ending N_itl:ate plus Nitroger_l, Totail)ll::rate
Depth Depth Nitrite'(as N)] Ammonia Ammonia
(feet) (feet) | (malkg) {ma/kq) {malk
A16-SS-01 05/09/2005 0.00 2.00 <5.95 <11.9
A16-SS-02 05/09/2005 0.00 0.67 <5.77 <115 0
A16-SS-03 05/09/2005 0.00 2.00 <5.56 <11.1
A16-SS-04 05/09/2005 0.00 2.00 <6.89 <13.8
A16-SS-05 05/09/2005 0.00 2.00 <5.50 <11.0
A16-SS-06 05/09/2005 0.00 2.00} <5.73 <115
A16-SS-07 05/09/2005 0.00 1.00] <5.65 <11.3 0
A16-5S-08 05/09/2005 0.00 2.00 137 15.0 152||
A16-SS-09 05/09/2005 0.00 2.00 <7.76 <155 g“
16-SS-10 05/09/2005 0.00 2.00 <5.64 <11.3
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Table 4-56
Area D Subsurface Soil Nitrogen Results 0.67-3' BGS
Old Ammonia Plant
Former Farmland Nitrogen Plant
Lawrence, Kansas

. Starting Ending | Nitrate plus| Nitrogen, Total Nitrate
Site Date Depth Depth Nitrite (as N)] Ammonia plus
’ ' Ammonia
{feet) (feet) | (malkq) {(malkg)
fA16-55-01 05/09/2005 2.00 233] <2 <2z
iA16-ss-02 05/09/2005 0.67 3.00 <2 8.2
fta16-55-03 05/09/2005 2.00 3.00 <2 <1.2>
iA16-55-04 05/09/2005 2.00 2.75 <2 <2
flA16-ss-05 05/09/2005 2.00 2.33 <2 14
[la16-ss-06 05/09/2005 2.00 3.00 <2 <2
lla16-ss-08 05/09/2005 2.00 3.00 30.1 204
[la16-ss-09 05/09/2005 2.00 3.00 4.4 <2
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-4.44.8 Area D - Summary of Findings

Area D is the only other area in addition to Area A and Area B which contains soil and/or sediment
with concentrations of Total Nitrogen greater than 100 mg/kg. This benchmark was selected for data
comparison as explained in earlier in this report. Two (2) potential AOls have been identified for
Total Nitrogen in Area D. These areas are:

¢ AOIl 1 —Central area in the former Urea Production Area including the Urea Runoff Storage
Vault, and

* AOI2- Southern-portion of the Ammonia Production - Primary Reformer Area.

Area D also was found to exhibit locations with concentrations of chromium in soil that were elevated’
with respect to what is presently considered a background level for the site. This level is 32 mg/kg,
which was established in the CRA unit closure process. Two samples collected from the landfill
material in the Catalyst Landfill were found to contain concentrations of chromium above 5,000
mg/kg. An additional sample of this material was collected on June 2005 and submitted for TCLP
analysis. The sample passed TCLP limits with leachable chromium undetected in the sample
submitted for TCLP analysis. AOI 3 is the Catalyst Landfill.

Area D is the only area within the site with positive results for total petroleum hydrocarbons. These
results were, however, below Kansas RSK values for non-residential scenarios for the soil pathway
for DRO and GRO, which are 450 mg/kg and 20,000 mg/kg respectively. One (1) soil location in the
Urea production area reported concentrations of TPH as GRO, and two (2) locations in Area D
reported concentrations of TPH as DRO. Three (3) AOls have been identified for TPH in Area D:

o AOI 4 - Northwestern portion of the Nitric Acid plant;
¢ AOI 5~ Oil Pond and Spill Pond; and

¢ AOI 6 — Ammonia Production - Primary Reformer Area south of the used oil tote.

4449 AOI1

The majority of the surface soil samples collected in the Urea Production Area were found to contain
concentrations of Total Nitrogen of 100 mg/kg to 1,000 mg/kg with one sample found to contain a
concentration greater than 1,000 mg/kg. As the sample depths increased, the number of locations

with concentrations greater than 1,000 mg/kg increased in the area adjacent to and south of the
Urea Runoff Storage Vault.

4.44.10 AOI2

Two (2) surface soil locations in the southern portion of the Ammonia Production - Primary Reformer
Area reported concentrations of Total Nitrogen between 100 mg/kg and 1,000 mg/kg. One (1)
location (A12-SS-09) continued to show high concentrations of Total Nitrogen as the depth of the
samples increased. Sample location A12-SS-09 also reported concentrations greater than 1,000
mg/kg in the deeper subsurface samples.
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44411 AOI3

Two (2) subsurface soil samples reported high concentrations of chromium (greater than

5,000 mg/kg) within the Catalyst Landfill material in Area D. The concentrations of the surface and
subsurface soil above the landfill material in those locations were an order of magnitude less,
indicating that the contamination is primarily contained within the deposited landfill material.

44412 AOl4

One (1) sample location in the Nitric Acid plant was selected for TPH analysis due to the observation
of a gasoline-type odor during sampling. The subsurface sample collected from location A14-SS-03
was the only sample analyzed for TPH as GRO with a reported concentration of 140 mg/kg, which is
less than the RSK values for both residential and non-residential scenarios, which are respectively
220 mg/kg and 450 mg/kg. No other samples in this area were selected for TPH analysis.

44413 AOI5

One (1) sediment sample in the northern portion of the Oil Pond and Spill Pond reported
concentrations of TPH as DRO constituents, with the highest measured concentration of

4,500 mg/kg. This concentration is, however, below the RSK non-residential scenario for the soil
pathway of 20,000 mg/kg. TPH as Fuel Product (TPH as FP) was detected in the surface sediment
sample of A08-SS-01 at a concentration of 4,500 mg/kg. The remaining sediment locations within

- the Spill Pond were reported below 3,000 mg/kg.

44414 AOI6

One (1) surface soil sample (A12-SS-04) collected south of the used oil tote in the Ammonia
Production - Primary Reformer Area reported concentrations of TPH constituents, with a high
concentration noted of 4,600 mg/kg, which is below RSK non-residential use scenario goals.

4.4.5 AreaE - Southwestern Site Area

Soil boring locations for Area E, formerly Area 17 in the Work Plan, were spaced on a 400-foot grid.
Three (3) boring locations (A17-SS-03, A17-SS-05, and A17-SS-09) were placed outside of the grid

to define contamination within the West Stormwater Pond. Some locations were adjusted slightly in
the field due to access.

Four (4) borings in Area E were sampled to bedrock or equipment refusal at locations A17-SS-01,
A17-SS-03, A17-SS-07 and A17-8S-13. The remaining nine (9) borings were sampled to three (3)
feet bgs or bedrock if encountered prior to 3 feet.

Groundwater was not encountered in any of the soil borings in Area E.
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4451 AreaE - Field Sampling Methodology

A total of thirteen (13) soll boring locations were installed using Geoprobe® direct-push technology.

Soil sampling intervals followed the procedure outlined in the approved Work Plan and as detailed
above. "

All soil samples collected in Area E were sampled for Nitrate plus Nitrite and Ammonia and
submitted to the on-site laboratory under chain of custody for analysis using method SM-4500.
Three (3) surface soil samples located within the West Stormwater Pond were submitted to Pace
laboratory for RCRA metals analysis using EPA Method 6010/7471.

Two (2) field duplicates were collected for analysis by the on-site laboratory and Pace for
comparison and labeled using the same identifier as the original sample with a “D” at the end
signifying the duplicate sent to the Pace. Three (3) field duplicate samples were collected and
submitted blind to the same laboratory. Rinsate blanks were collected at a rate of one per day.

4.45.2 AreaE - Soil Sample Results

Thirty-six (36) soil samples, excluding QC samples, were collected in Area E during subsurface soil

sampling. All locations were located in vegetative cover and sampled on a 0-2 foot and 2-3 foot
interval.

Surface Soils

Thirteen surface soil samples were collected in Area E for Nitrate plus Nitrite and Ammonia. Al soil

sample concentrations were reported below laboratory detection limits for Nitrate plus Nitrite and
Ammonia.

Three (3) surface soil samples in Area E were analyzed for RCRA metals by Pace. Due to the
amount of soil needed for both analyses, the surface soil samples were composited in the same
intervals and manner as the nitrogen samples. One sample (A17-SS-05) had detected metal
concentrations for arsenic, barium, chromium, and lead. Sample A17-SS-05 reported concentrations
of arsenic (8.61 mg/kg), barium (233 mg/kg), chromium (18.7 mg/kg) and lead (21.0 mg/kg). There
were no reported concentrations above laboratory detection limits for cadmium, mercury, selenium
and silver in surface soils for Area E. (Table 4-57)

Subsurface Soils

Thirteen (1 3) subsurface soil samples were collected in Area E and submitted to the on-site
laboratory for Nitrate plus Nitrite and Ammonia analysis. All soil sample concentrations were
reported below laboratory detection limits for Nitrate plus Nitrite and Ammonia.
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Subsurface Soils (Greater than 3 feet)

A total.of ten (10) soil samples were collected from the three-feet subsurface interval in Area E and
submitted to the on-site laboratory for Nitrate plus Nitrite and Ammonia analysis. Two (2) subsurface
soll samples reported detectable concentrations for Nitrate plus Nitrite. All soil sample
concentrations were reported below laboratory detection limits for Ammonia.

Soil samples collected below 3 feet reported concentrations for Nitrate plus Nitrite ranging from non-
detect to 10.9 mg/kg reported in sample A17-SS-03-9-10°. (Table 4-58)

4.45.3 AreaE - Summary of Findings

All locations in Area E reported Total Nitrogen concentrations below 10 mg/kg in surface and
subsurface soils and chromium concentrations below 300 mg/kg. Area E, based on the reviewed
analytical results, does not appear to have been adversely impacted by former Plant operations.

4.4.6 AreaF - Southeastern Site Area

Soil boring locations for Area F, formerly Area 6 in the Work Plan, were spaced on a 400-foot grid.
Four (4) locations (A06-SS-07, A06-SS-06, A06-SS-12 and A06-SS-13) were placed outside of the
grid. Three (3) boring locations (A06-SS-07, A06-SS-06 and A0B-SS-12) were placed outside of the

grid to define contamination within the East Stormwater Pond. Some Iocatlons were adjusted slightly
in the field due to access.

Twelve (12) borings in Area F were sampled to bedrock or equipment refusal at locations A06-SS-
01, A06-SS-03, A06-SS-04, A06-SS-06, A06-SS-08, A06-SS-10, A06-SS-13, A06-SS-15, A0B-SS-
17, A06-SS-20, A06-SS-26 and A06-SS-29. The remaining seventeen (1 7) borings were sampled to
three (3) feet bgs or bedrock if encountered prior to 3 feet.

Sediment boring locations for Area F, formerly Area 19 in the Work Plan, were spaced on a 500-foot
and a 250-foot interval. Locations within segment A-B were spaced 500 feet apart along the
drainage ditch and locations within segment B-C were spaced approximately 250 feet apart. The
northern section of the drainage ditch branches into two separate ditches. The sampling locations

along this area were alternated between the two branches. The sediment sampling locations are
depicted on Figure 4-9.
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Table 4-58
Area E Subsurface Soil Nitrogen Resuits >3' BGS
West Stormwater Pond Watershed
Former Farmland Nitrogen Plant
Lawrence, Kansas

Site. Date Depth Starting Ending N.itlzate plus Nitroger.\,
, Depth Depth Nitrite (as N)] Ammonia
{feet) {feet) {feet) {(mg/kq) {ma’ka)
IA17-S5-01 04/28/2005 3.00 3.00 4.50 <2 <2
A17-SS-03 04/28/2005 3.00 3.00 6.00 <2 <2.5) 0
A17-S55-03  lo4/28/2005 6.00 6.00 9.00 8.7 <1.9> 10.6
A17-S5-03 04/28/2005 9.00 9.00 10.00 10.9 <2 10.
A17-SS-07 04/28/2005 4.00 4.00 6.00 <2 <2 0
A17-5S-07 04/28/2005 6.00 6.00 9.00 <2 <2
A17-SS-07 04/28/2005 9.00 9.00 12.00 <2 <2 0
fA17-55-13 04/28/2005 3.00 3.00 6.00 . <2 <2 0
{A17-s5-13 04/28/2005 6.00 6.00 9.00 <2 <2 0
fla17-ss-13 04/28/2005 9.00 9.00 12.00 <2 <2 o

<x>=Less than Reporting Limit



Site Characterization Report February 1, 2006
Former Farmiand Nitrogen Plant
Lawrence, Kansas

4.4.6.1 AreaF ~ Field Sampling Methodology

Twenty-nine soil boring locations and fourteen (14) sediment boring locations were sampled in
Area F. Groundwater was not encountered in any of the soil borings in Area F.

Four (4) soil and two (2) sediment field duplicates were collected for analysis by the on-site
laboratory and Pace for comparison and labeled using the same identifier as the original sample with
a “D” at the end signifying the duplicate sent to the Pace. Six (6) soil and one (1) sediment field
duplicate samples were collected and submitted blind to the same laboratory. Rinsate blanks were
collected at a rate of one per day.

Soil Sampling Methodology

A total of twenty-nine (29) soil boring locations were installed using Geoprobe® direct-push

technology. Soil sampling intervals followed the procedure outiined in the approved Work Plan and
as detailed above.

Five (5) locations (A06-SS-01, A06-SS-04, A06-SS-09, A06-SS-15 and A06-SS-19) were located
within non-vegetative cover and composited on a 0-8 inch and 8-36 inch sampling interval. The

remaining Twenty-four (24) locations were located within vegetative cover and composited on a 0~2
foot and 2-3 foot sampling interval.

All soil samples collected in Area F were sampled for Nitrate plus Nitrite and Ammonia and submitted
to the on-site laboratory under chain of custody for analysis using method SM-4500. Three (3)
surface soil samples located within the East Stormwater Pond were submitted to Pace for RCRA
metals analysis using EPA Method 6010/7471. Due to the amount of soil needed for both analyses,

the surface soil samples were composited in the same intervals and manner as the nitrogen
samples.

Sediment Sampling Methodology

A total of fourteen (14) sediment boring locations were installed within the drainage ditch using hand
auguring tools. A PVC bucket with the bottom cut out was used as a temporary casing around the
borehole in order to prevent the backflow of surface water into the borehole during auguring and
sampling procedures. A disposable plastic cup was used to bail the water from the temporary casing

prior to auguring. Once the casing was in place, the borings were installed to bedrock or equipment
refusal, whichever occurred first.

The sediment sample locations were composited on a 0-8 inch and 8-36 inch sampling interval due
to the location of the drainage ditch (similar to the rest of the area). All sediment samples collected
in Area F were sampled for Nitrate plus Nitrite and Ammonia and submitted, under chain of custody,
to either the on-site laboratory for analysis using method SM-4500 or Pace for analysis using EPA

Methods 353.2 and 350.1, respectively. Six (6) surface sediment samples were submitted to Pace
for RCRA metals analysis using EPA Method 6010/7471.
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4.4.6.2 AreaF - Soil Sample Resulits

Fifty-eight (58) soil samples, excluding QC samples, were collected in Area F during subsurface soil
sampling.

Surface Soils

Twenty-nine (29) surface soil samples were collected in Area F for Nitrate plus Nitrite and Ammonia
analysis. All soil sample concentrations were reported below laboratory detection limits for Nitrate
plus Nitrite, except for sample A06-SS-02-0-0.67" which reported 6.2 mg/kg. Ammonia was detected

in five (5) surface soil samples with concentrations ranging from non-detect to 44.8 mg/kg in sample
A06-SS-19-0-0.67 mg/kg. (Table 4-59)

Three (3) surface soil samples in Area F were analyzed for RCRA metals by Pace. Arsenic, barium,
chromium and lead were detected in all three (3) samples. The highest concentrations for arsenic
and lead were found in sample AQ6-SS-07-0-0.5 at concentrations of 10.7 mg/kg and 16.8 mg/kg,
respectively. Barium and chromium had the highest reported concentrations in sample A06-SS-12 at
218 mg/kg and 20.8 mg/kg, respectively. There were no reported concentrations above laboratory
detection limits for cadmium, mercury, selenium and silver in surface soils for Area F. (Table 4-60)

Subsurface Soils

Twenty-six (26) subsurface soil samples were collected in Area F and submitted to the on-site
laboratory for Nitrate plus Nitrite and Ammonia analysis. Detectable concentrations above laboratory
-reporting limits were reported in two (2) subsurface samples, ranging from non-detect to 4.2 mg/kg in
sample A06-SS-05-2-3'. Ammonia was detected in four (4) subsurface samples at concentrations
ranging from non-detect to 448 reported in sample A06-SS-04-0.67-3'. (Table 4-61)

4.4.6.3 AreaF - Sediment Sample Results

Twenty-five (25) soil samples, excluding QC samples, were collected in Area F during drainage ditch
sediment sampling activities.

.Surface Sediment

Fourteen (14) surface soil samples were collected in Area F for Nitrate plus Nitrite and Ammonia
analysis. Eight (8) samples reported detectable concentrations above laboratory reporting limits

ranging from non-detect to 514 mg/kg in sample A19-SED-09-0-0.67’. Ammonia was detected in
nine (9) surface soil samples with concentrations ranging from non-detect to 1,190 mg/kg also in

sample A19-SED-090-0.67. (Table 4-62)
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Table 4-59

Area F Surface Soil Nitrogen Results 0-2' BGS

Eastern Site Area

Former Farmland Nitrogen Plant
Lawrence, Kansas

Site Date Starting Ending | Nitrate plus| Nitrogen, Tota:"r:lstrate
- Depth Depth Nitrite (as N)| Ammonia .
Ammonia
{feet) (feet) {malkg) {malkg) malk
A06-SS-01 05/05/2005 0.00 0.67 <2 345 34,5}
A06-SS-02 05/05/2005 0.00 1.50 <2 <2
A06-SS-03 05/05/2005 0.00 2.00 <1.2> <1.2> 2
AO6-SS-04  [05/04/2005 0.00 0.67 6.2 5.7 11.
A06-SS-05  |05/05/2005 0.00 2.00 <1.1> <2 1.1
[lace-ss-06  los/05/2005 0.00 2.00 <2 <1.2> 1.2
A06-SS-07 05/05/2005 0.00 2.00 <1.2> <2 1.2
A06-SS-08  [05/05/2005 0.00 2.00 <0.8> <23)| 0.
A0B-SS-09 05/04/2005 0.00 0.67 <2 7.6 7.6
A06-SS-10 05/05/2005 0.00 2.00 <2 <2 0
A06-SS-11 05/05/2005 0.00 2.00 <2.1) <2 0
1A06-55-12 05/05/2005 0.00 2.00 <2 <2 gll
[A06-55-13 05/05/2005 0.00 2.00 <2 <2
ftao6-5S-14 05/05/2005 0.00 2.00 <2 <2 ofl
[lac6-sS-15 05/04/2005 0.00 0.67 <2 8.3 8.3l
{lace-ss-16 05/05/2005 0.00 2.00 <2 <2 ol
ffa06-sS-17 05/05/2005 0.00 2.00 <2 <2 of
[[ace-ss-18 05/05/2005 0.00 2.00 <2 <2 oft
{la06-sS-19 05/04/2005 0.00 0.67 <2 44.8 44.
06-5S-20  |05/05/2005 0.00 2.00 <2 <1.3> 12“
06-SS-21 05/05/2005 0.00 2.00 <2 <2
06-SS-22 05/05/2005 0.00 2.00 <2 <2 0
I 06-55-23 05/04/2005 0.00 2.00 <2 <1.1> 1.1
06-5S-24 __ |05/05/2005 0.00 2.00 <2 <0.8> 0.8
llaos-ss-25 05/05/2005 0.00 2.00 <1.2> <0.8> 2l
[lros-ss26  |05/04/2005 0.00 2.00 <1.3> <3.9J 1.3
laoe-ss-27 05/04/2005 0.00 2.00 <1.2> <1.2> 24“
[lacs-ss-28 05/05/2005 0.00 2.00 <2 <2.3) off
11A06-SS-29 05/05/2005 0.00 2.00 <2 <1.2> 1.2]|

<x>=Less than Reporting Limit

D - Duplicate run with high duplicate resuit

F - Elevated MS/MSD RPD result
G - MS/MSD percent recovery outside reporting limit

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit
L. - LCS percent recovery outside limits
U - Elevated reporting limit
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Table 4-61

Area F Subsurface Soil Nitrogen Results 0.67-3' BGS
Eastern Site Area
Former Farmland Nitrogen Plant
Lawrence, Kansas

. Starting Ending | Nitrate plus | Nitrogen, Total Nitrate
Site Date Depth Depth |Nitrite (as N)] Ammonia plus
' ' Ammonia
(feet) {feet) {malka) (ma/kqg)
a06-85-01 05/05/2005 0.67 - 3.00 <2 128|.
06-53-03 05/05/2005 2.00 3.00 <0.6>Z <1.8> 2.41
06-55-04 05/04/2005 0.67 3.00 <2 448 448}l
06-5S-05 05/05/2005 2.00 3.00 4.2 <2 4.2
f{a06-sS-07 05/05/2005 2.00 3.00 35 <2 3.5
" ||lace-ss-08 05/05/2005 2.00 3.00 <1.2> <2 1.2)f
06-SS-09 05/04/2005 0.67 3.00 <2 62.3 62.3jf
06-SS-10 05/05/2005 -2.00 3.00 <2 <2 ofl
06-SS-11 05/05/2005 2.00 2.33 <1.4> <2.1J 1.4
06-55-12 05/05/2005 2.00 3.00 <2 <2 ol
06-55-13 05/05/2005 2.00 3.00 <2 <2
{fn06-5S-14 05/05/2005 2.00 3.00] <2 <1.8> 1.
[taos-ss-15 05/04/2005 0.67 3.00 <2 62.8 62.
[lno6-ss-16 05/05/2005 2.00 2.50 <2 <2
06-SS-17 05/05/2005 2.00 2.67 <2 <2 0
06-55-18 05/05/2005 2.00 3.00 <2 <2 of
06-5S-19 05/04/2005 0.67 3.00 <0.8> <A.7> 25l -
| 06-5S-20 05/05/2005 2.00 3.00 <2 <2 off
06-SS-21 05/05/2005 2.00 3.00 <2} <0.6> 0.6]|
flaoe-ss-22 05/05/2005 2.00 3.00 <2 <2 oft
{taos-55-23 05/04/2005 2.00 3.00 <2 <2.5) ol
[laoe-55-24 05/05/2005 2.00 3.00 <2 <2 ol
06-55-25 05/05/2005 2.00 3.00 <2 <2.4J '
|&s-ss-27 05/04/2005 2.00 3.00 <2 <1.3> 12“
‘ 06-5S-28 05/05/2005 2.00 3.00 <2 <2 off
06-SS-29 05/05/2005 2.00 3.00 <2 <2 of|

<x>=Less than Reporting Limit
D - Duplicate run with high duplicate result

F - Elevated MS/MSD RPD result
G - MS/MSD percent recovery outside reporting limit

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit
L - LCS percent recovery outside limits
U - Elevated reporting limit

Z - Lab duplicate recovery low



Table 4-62
Area F Sediment Nitrogen Results 0-0.67' BGS

Eastern Site Area

Former Farmland Nitrogen Plant
Lawrence, Kansas

Site Date Starting | Starting Ending | Nitrate plus| Nitrogen, Tota;ll::rate
Depth Depth Depth Nijtrite (as N)] Ammonia ',
Ammonia
(feet) (feet) (feet) {mgl/kq) (mgalkq)
ItA19-SED-01 04/20/2005 0.00 0.00 0.67 <8.16 <16.3
lta19-SED-02 04/21/2005 0.00 0.00 0.67 <0.9> <23l 0.9
la19-sED-03 04/21/2005 0.00 0.00 0.67 <6.53 <131] of
[lA19-SED-04 04/21/2005 0.00 0.00 0.25 <1.2> 10.3 11.5
fa1a-sED-05 04/21/2005 0.00 0.00 0.67 <6.75 <13.5 0]l
[la19-sED-06 | 04/21/2005 0.00 0.00 0.67 75.7 48.9 124.6]f
fla19-SED-07 04/21/2005 0.00 0.00 0.67 <1> 10.1 11.1]|
llA19-SED-08 04/22/2005 0.00 0.00 0.67 103 57.5 160.5]f
1A19-SED-09 04/22/2005 0.00 0.00 0.67 514D 1,190D 1704}
A19-SED-10 04/22/2005 0.00 0.00 0.67 23.7 287 310.7)
A19-SED-11 04/22/2005 0.00 0.00 0.67 231 256 487l
A19-SED-12 04/22/2005 0.00 0.00 0.67 139 98.3 237.3}f
A19-SED-13 04/22/2005 0.00 0.00 0.67 198 151D 349
A19-SED-14 04/22/2005 0.00 0.00 0.67 28.4 <214 28.4ll

<x>=Less than Reporting Limit
D - Duplicate run with high duplicate result

F - Elevated MS/MSD RPD result

G - MS/MSD percent recovery outside reporting limit
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit
L - LCS percent recovery outside limits
U - Elevated reporting limit
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Six (6) surface sediment samples in Area F were analyzed for RCRA metals by Pace. Arsenic,
barium, cadmium, chromium, lead and selenium were detected in sediment samples. The highest
concentrations for arsenic, barium, cadmium and lead were found in sample A19-SED-01-0-0.67" at
concentrations of 18.8 mg/kg, 407 mg/kg, 1.44 mg/kg and 53.5 mg/kg, respectively. Sample A19-
SED-13-0-0.67" reported the highest concentration for chromium at 99.0 mg/kg and sample A19-
SED-09-0-0.67’ had the only detectable concentration of selenium of 2.06 mg/kg. There were no

reported concentrations above laboratory detection limits for mercury and silver in surface sediment
for Area F. (Table 4-63)

4 Subsurface Sediment

Eleven (11) subsurface sediment samples were collected in Area F and submitted to the on-site
laboratory for Nitrate plus Nitrite and Ammonia analysis. Detectable concentrations above laboratory
reporting limits were reported in eight (8) subsurface samples, ranging from non-detect to 462 mg/kg
in sample A19-SED-09-0.67-2". Ammonia was detected in nine (9) subsurface samples at

concentrations ranging from non-detect to 1750 mg/kg reported in sample A19-SED-13-0.67-3".
(Table 4-64)

4.4.6.4 AreaF - Summary of Findings

The majority of the soil locations in Area F reported Total Nitrogen concentrations below 10 mg/kg in
surface and subsurface soils. A few locations reported surface and shallow subsurface soil
concentrations between 10 mg/kg and 100 mg/kg. Only one location (A06-SS-01) reported a
concentration greater than 100 mg/kg in subsurface soil.

~ Surface and subsurface sediment sample locations in Area F located in the southern half of the
drainage ditch reported concentrations of Total Nitrogen below 100 mg/kg. The majority of locations
in the northern half of the drainage ditch reported surface and subsurface concentrations ranging
from 100 mg/kg to 1,000 mg/kg with several locations reporting Total Nitrogen concentration greater

than 1,000 mg/kg. The northern half of the drainage ditch has been identified as an area of interest
(AO!l 1, Figure 4-12).

Figure 4-12 shows the areas designated as areas with elevated concentrations of one or more of the
targeted analytes.
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Table 4-64
Area F Subsurface Sediment Nitrogen Results 0.67-3' BGS
Eastern Site Area
Former Farmland Nitrogen Plant
Lawrence, Kansas

Site Date Depth Starting Ending | Nitrate plus| Nitrogen, Totali't:’:rate
Depth Depth Nitrite (as N)] Ammonia .
Ammonia
(feet) (feet) (feet) {(malkq) {(ma/kg)

[A19-SED-01 04/20/2005 0.67 0.67 1.67 <1.3> 28.9 30.2)
A19-SED-02 04/21/2005 0.67 0.67 3.00 <1> <1.5> 2.5(1

A19-SED-03 04/21/2005 0.67 0.67 3.00 3.5 6.9 10.
A19-SED-05 04/21/2005 0.67 0.67 2.67 <0.9> 9.3 10.2)

A19-SED-06 04/21/2005 0.67 0.67 2.00 14.2 52.4 66.
A19-SED-07 04/21/2005 0.67 0.67 3.00 4.6 5.2 9.8
~ lA19-SED-08 04/22/2005 0.67 0.67 3.00 57.6 70.2 127.8
flA19-SED-09 04/22/2005 0.67 0.67 2.50 462 996 1,458
llA19-SED-10 04/22/2005 0.67 0.67 3.00 4.2 323 327.2)
[lA19-SED-13 04/22/2005 0.67 0.67 3.00 251 1,750 2001
fla19-SED-14 04/22/2005 0.67 0.67 3.00 24.4 <1.1> 25.5

<x>=Less than Reporting Limit



Site Characterization Report ' February 1, 2006
Former Fammland Nitrogen Plant
Lawrence, Kansas

5.0 DATA SUMMARY AND QA/QC

Sixty-six (66) analytical data deliverable packages for soil, groundwater and quality control samples
were provided by the on-site laboratory. Fifty-two (52) reports contained soil and field duplicate
samples and six (6) reports contained only soil samples. Twenty-four (24) of the soil reports also
contained groundwater samples. Five (5) reports contained groundwater and field duplicate samples
and three (3) reports contained only groundwater samples. Forty (40) reports contained rinse blank
samples and one (1) report contained field blank samples.

Fifty-six (56) analytical data deliverable packages for soil, groundwater and quality control samples
were provided by Pace Analytical Inc. (Pace), Lenexa, Kansas. Pace was the primary laboratory for
off-site analysis. Sixteen (16) reports contained only inter-laboratory duplicate samples. Thirteen
(13) reports contained primary soil and field duplicate samples and eight (8) reports contained only
primary soil samples. Twelve (12) reports contained primary soil and inter-laboratory field duplicate
samples and one (1) report contained primary soil, field duplicate and inter-laboratory duplicate
samples. One (1) report contained primary soil, primary water, field duplicate and inter-laboratory
field duplicate samples. Two (2) reports contained primary groundwater and inter-laboratory
duplicate samples. One (1) report contained only primary groundwater samples and one (1) report
contained primary groundwater, field duplicate and inter-laboratory duplicate samples. Thirty-five
(35) reports contained rinsate blank samples.

One (1) analytical data deliverable package for soil inter-laboratory field duplicate sam;ﬁes, where

the primary laboratory was Pace, was provided by Severn Trent Laboratory, Inc, Valparaiso, indiana
(STL).

Tables 5-1 and 5-2 include the laboratory package number and number of samples per package.

Soil samples were analyzed for the following compounds by Pace using the methods as presented in
the approved Work Plan:

3 191 Nitrate plus Nitrite and Ammonia as Nitrogen analysis by modified EPA Method 353.2
and 350.1, respectively;

. 254 for RCRA Metals analysis by EPA Method 6010 and 7471 (7470 for water matrix);

3 153 for Total Kjeldahl Nitrogen (TKN) analysis by EPA Method 351.2;

3 46 for volatile organic compounds (VOC) analysis by EPA Method 8260B,;

. 4 for polychiorinated biphenyls (PCB) analysis by EPA Method 8082;

. 54 for hexavalent chromium analysis by EPA Method 7196;

3 51 for total petroleum hydrocarbons gasoline range organics (TPH-GRO) and TPH diesel
range organics (TPH-DRO) analysis by EPA Method 8015 and lowa Method OA-2,
respectively;

3 4 for toxicity characteristic leachate procedure (TCLP) metals analysis by EPA Method 6010
and 1311, respectively;

3 99 for pH analysis by EPA Method 9045; and,

3 153 for percent solids analysis by EPA Method 160.3.
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Table 5-1

Data Package Summary Table
Site Characterization Investigation
Farmiand Industry Trust

Lawrence, Kansas

Number of Number of Number of Field .
Dathalul:z::ge Environmental | Environmental Duplicate Sg:::l':ys ((:;":‘ ::;
Samples (Soil) | Samples (GW) Samples
Soil Rpt 1 -9 :
Soil Rpt 2 11 2 1
Soil Rpt 3 14 1
Soil Rpt 4 10 1 1
Soil Rpt 5 20 2
Soil Rpt 6 7 1
Soil Rpt 7 12 2
Soil Rpt 8 20 2 1
Soil Rpt 9 18 1
Soil Rpt 10 13 2 1
Soil Rpt 11 14 1 1
Soil Rpt 12 17 2 2 1
Soil Rpt 13 11 1 1
Soil Rpt 14 15 1 1 1
Soil Rpt 15 11 1 1
Soil Rpt 16 12 1 1 1
Soil Rpt 17 12 1 1
Soil Rpt 18 14 1 1 1
Soil Rpt 19 18 1 1
Soil Rpt 20 17 2 2 3
Soil Rpt 21 12 1 2
Soil Rpt 22 12 1 1
Soil Rpt 23 1 1
Soil Rpt 24 3
Soil Rpt 25 14 2 2
Soil Rpt 26 6 1
Soil Rpt 27 18 1 1 1
Soil Rpt 28 20 3 1
Soil Rpt 29 12 1 1
Soil Rpt 30 8
Soil Rpt 31 14 1 2
Soil Rpt 32 24 2 1
Soil Rpt 33 21 2
Soil Rpt 34 22 2
Soil Rpt 35 11 2 1
Soil Rpt 36 15 1 1
Soil Rpt 37 10 1 1 1
Soil Rpt 38 16 1 1
Soil Rpt 39 19 2 2
Soil Rpt 40 21 1 2
Soil Rpt 41 15 1 2 1
Soil Rpt 42 17 1 2 1
Soil Rpt 43 19 2 2




Data Package Nt.smber of N&‘lmber of Number of Field Quality Control
Number Environmental § Environmental Duplicate Samples (Blanks)
Samples (Soil) | Samples (GW) Samples

Soil Rpt 44 18 1 1
Soil Rpt 45 8 2
Soil Rpt 46 10 1 1
Soil Rpt 47 15 2 1
Soil Rpt 48 9 1 1
Soil Rpt 49 24 2 1
Soil Rpt 50 14 1 2 1

ft Soil Rpt 51 18 2

It Soil Rpt 52 9 1 1
Soil Rpt 53 13 1 1
Soil Rpt 54 6 1
Scil Rpt 55 10 1 1 1
Soil Rpt 56 11 1
Soil Rpt 57 7 1 1
Soil Rpt 58 12 2 1
GW Rpt 1 5 1
GW Rpt 2 7 1 1
GW Rpt 3 8 1
GW Rpt 4 4 1 1
GW Rpt 5 2 1 1
GW Rpt 6 5 1
GWRpt 7 6 1 1
GW Rpt 8 2 1 1

Total: 789 68 84 42




Table 5-2
Data Package Summary Table
Site Characterization Investigation

Farmiand Industry Trust
Lawrence, Kansas

Data Package
Number

Number of
EnvironmentalS

amples (Soil)

6093301

11

Number of
Environmental
Samples (GW)

Number of Field
Duplicate

Number of Interlab
Field Dupiicate
Samples

Samples
1 .

6093359

1

6093364

10

1

6093449

13

2

6093448

1

--IN N

Quality Control
Samples (Blanks)

=

6093463

6093466

6093505

6093522

-
—

6093555

NIN|=

6093577

6093624

6093625

6093684

=[NIN

6093730

6093731

6093828

6093849

6093915

6093925

6093983

6084007

6094063

=ININ

6094158

6094159

-

6094209

[

| | o | e

6094210

N

6094226

6094227

6094228

WINIWIN

6094419

6094499

6094502

w

6094506

6094507

6094551

6094553

N

6094584*

6094611

6094614

NINvININININ == ININ WIN N

6094702

6094704

6094743

el B
e EI IS

—

N

N IR § XY Y PN
-
—




Number of Number of Number of Field | Number of Interlab . »
Data Package . . " . Quality Control
Number EnvironmentalS| Environmental Duplicate Field Duplicate Samples (Blankle
amples (Soil) | Samples (GW) Samples Samples
6094744 3 3 1 |
6094774 11 2 1 “
6094779 3 2 1
6094860 32 1 1 2 Jl
6094890 33 1 3
6094998 25 7 2 “
6096528 12 1
6096060 4 1 it
6096149 14
6096330 14 1
6096399 10 1
6096481 1
6097619 4
507683 (STL) 10
Total: 335 15 27 68 44

* Sample run for difference in extraction methods
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Table 5-2

Farmland Industry Trust
Lawrence, Kansas

Data Package

Number

Number of
EnvironmentalS

amples (Soil)

6093301

11

Number of
Environmental

Number of Field
Duplicate

Samples (GW) Samples

Number of Interlab
Field Duplicate
Samples

Quality Control
Samples (Blanks

1

1 1

6093359

1

6093364

10

1
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1

==ININ
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Number of Number of Number of Field | Number of Interlab .
Data Package Envi . . . Quality Control
nvironmentalS| Environmental Duplicate Field Duplicate
Number . : Samples (Blanks
amples (Soil) | Samples (GW) Samples Samples
6094744 3 ' ' 3 1
6094774 11 2 1
6094779 3 2 1
6094860 32 1 1 2
6094890 33 1 3
6094908 25 7 2
6096528 12 1
6096060 4 : 1
6096149 14
6096330 14 1
6096399 10 1
6096481 1
6097619 4
507683 (STL) 10
Total: 335 15 27 68 44

* Sample run for difference in extraction methods




Site Characterization Report
Former Farmland Nitrogen Plant
Lawrence, Kansas

February 1, 2006

The on-site laboratory provided analytical analysis for seven hundred eighty-nine (789) soil samples
for Nitrate plus Nitrite and Ammonia as Nitrogen by modified Standard Method 4500 (SM-4500).
Sixty-three (63) groundwater samples were analyzed for Nitrate plus Nitrite and Ammonia as
Nitrogen by modified method SM-4500 by the on-site laboratory and fifteen (15) groundwater
samples were analyzed for RCRA Metals by EPA Method 6010/7470 by Pace.

There are no approved EPA methods for the analysis of nitrate and ammonia in soils. The methods
used were modified to incorporate a leaching procedure for the soil matrix and then analyzing the
resulting leachate as a water sample for nitrate and/or ammonia. The use of a leaching procedure to
analyze for nitrate and ammonia in soil is standard practice in the agricuitural industry. There are two
accepted leaching procedures used by agricultural laboratories in analysis of nitrate and ammonia.
The two leaching procedures are the use of de-ionized water as the leaching fluid and the use of a
potassium chloride solution as a leaching fluid. Both procedures are routinely used to leach nitrate
and ammonia from soil. The choice of procedure is dependent upon the ability of the soil to sorb
nitrate and ammonia. The potassium chioride solution would be the appropriate choice for soils with
either strong anion or cation exchange capacity while de-ionized water would be the choice for soils
with limited anion or cation exchange capacity. Since the anion/cation exchange capacity of the soils
is unknown, either leaching procedure would be acceptable. The two different leaching procedures
could provide differing results for a specific soil samples if there are widely varying differences in
anion/cation exchange capacity. Pace used the de-ionized water leaching except for those samples
where the field duplicate samples were sent to STL. In this case, Pace was directed to use the
potassium chloride leaching procedure. For those ammonia samples, Pace used the potassium

chloride leaching procedure. The on-site laboratory and STL used the potassium chloride leaching
procedure.

Each faboratory package consists of the analytical data and associated quality control data. Field
QC samples were also reviewed for compliance with criteria specified in the Field and Sampling Plan
(FSP). Each data deliverable package consisted of the following information for the analytical report:

) Laboratory ID numbers;

. Site ID numbers;

. Sample ID number;

. Date sampled;

. Date analyzed;

. Parameters measured;

J Units in which each parameter is reported;
. Analytical methods used; and,

L Reporting limits.

The associated QC data deliverables for laboratory deliverables included:

. Copies of signed chain-of-custody records; and,

. Analytical results for laboratory matrix spike/matrix spike duplicates (MS/MSD), laboratory
matrix spikes, laboratory duplicates, laboratory control samples/laboratory control sample
duplicates (LCS/LCSD), method blanks and surrogate recoveries.
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Site Characterization Report February 1, 2006
Former Farmland Nitrogen Plant
Lawrence, Kansas

The quality control (QC) guidelines for each method as listed in SW-846 and Drinking Water
Methods were used as the primary guidance when reviewing data. The Contract Laboratory Program

(CLP) Data Validation Guidelines were used as a supplement to the SW-846 and Drinking Water
guidelines when appropriate.

All data deliverable packages were reviewed for the following:

. correct analytical methodology and proper reporting units;

. compliance with holding times; .

field duplicates, confirmation duplicates and laboratory duplicates within relative percent
difference (RPD) criterion;

rinse blanks, field blanks, trip blanks less than reporting limits;

method blanks less than reporting limits;

matrix spike/matrix spike duplicates (MS/MSD) within control limits; and,

laboratory control sampies (LCS) within limits.

* o o o

A summary of the qualified data for laboratory results is presented in the Table 5-3. Data were
qualified for the following reasons: holding times, high RPD for field duplicates, high RPD for
confirmation samples, high RPD for laboratory duplicates, blank contamination (including field
blanks, rinse blanks, and method blanks), high MS/MSD RPD, MS/MSD percent recovery outside of
QC limits, and LCS outside of QC limits. The following paragraphs summarize data validation
activities. '

One hundred percent of the samples were reviewed for the QC data listed above. Ali samples were
analyzed using the correct analytical methodology. All data was reported using the correct method
number and reporting units. Eleven (11) soil samples were “J” coded with an *H” qualifier as
estimated based on exceeded holding times. The soil samples were extracted outside of the FSP
specified holding time of 30 days for nitrogen analysis. The samples were analyzed post extraction
within the Drinking Water method holding time of 48 hours. Since there is no method specific

holding time for extraction for Nitrate plus Nitrite, Ammonia, and TKN in soils, the sample results are
usable.

Precision and accuracy criteria were met by the laboratory based on either MS/MSD or LCS/LCSD
except where noted in the qualified data tables.

172



Nt Bupuode: peleAsia « N
St episino A1eA0061 Juessed §O1 -

1wy Buptode. palSnipe 8y} MOOq PUE JuIl UORISIEP POLASW PAISNIPE BLY GACGE UORRAUBILOD PEIELNST -

Nyl Bunsodes episino A1enode: jJuested ASW/SH « ©

1NS9: O ASW/SH PoIBAGIE - o
1nses ejeolidnp UBJY um uru ejesyidng - @

“Sjeoydng 115/99ed a r Boy/Bw 0821 WnuIoIY][ eyeoiang 9 7v92-G3S-20V £89205
S1eojdng 118/09ed a 3 Byy/Bw sV WRWoIgy|  Alewig : ,07-v92-G3S-20Y 0909609
sjeo|ang pleid a r Boy/B X7 whwWomy] ewesyang T eeoNdng 105 2-0-50-55-50V Y0Lv609
|jea||dng pRld a 3 Gyy/B 202 Wnuogy| — Kewlg .2-0-50-S5-S0V Y0Lv609
~SJESHAna piei a T Bs/Bw 0% wnjwoyy| elesndang Q.V6£-Q35-20V 5 V-5 -v66-Q35-20V 8259609
oJedjidna peld a r By/ow 005 [TV = S5 r-v6e-035-20¥ 8269600
9189)|dnq pield d r LET 627 wnioIg)| syednand G e1e3jdna P-2-96-035-20V 8YPE609
Sjeo)dng piei a r BBt 7574 WRWOILD| Aewjid -¢-96-035-20V 8YPE609
sjesang plei a T By/Bwl 8zt WnWoNS | S)edldng | .22-02-v0E-03S-20v Z-0-¥06-03S-20V 0E€9609
S1e0][dng PR a T Boy/ou 265 wnwo)| ~ Alewng ,2-0-V0E-Q35-20V 0££9609
S1Ev)dna peld a 3 By/ow vt wnwo) | elesang 6 ejeoang 2-0-82-G35-20V $298609
sieoydng petd q T 370 S8 WAWIoID| Aeuwind Z2-0-82-035-207 Y29EB09
S1eo)dng PRI a 3 Goy/ow 082! wnjwom) | S1esidng 7 e1eaydng ¥2-€1-035-20V GGGE609
S1Egjdna peld a f /B SvL wnoigy | Aewig ¥2-€5-035-20V ©5GE609
Sj@o[dnq "1L.5/99ed a r |:7:00 229 wnpeg| eiesjang O FV1p-Q35-20V £89205
Sieodng 115709ed a T B/Bw 261 wnpeg|  Alewing SV Ir-G35-20V 8269609
S1ed)dng peid a r ByjEw 691 wnjieg| e1eodng | Q,v6e-a35-207 56 7-v66-035-20V 8299609
SjEodng PIBId a r BBl 168 wnieg|  Aewug S-S ¥v66-Q35-20V 8259609
Sjeo)dng prof a r By/Buw 608 wnpeg| ejeojang | G eedlidng p-¢-96-03S-20V 8Y¥E609
S1esjjang poi a T Boy/bu 651 wnpeg] Aewid | 7-2-96-Q=5S-20V 8VYE609
e1es)idngd 1L5/e0ed a r (s €9 Sjussiy| eedjidng O7Viv-g3S-20v £8920S
8jEo|Idng 1L5/e9¢d q] r By/bu 3 Sjuesly| Aewnd SPVI-Q3S-20V 9259609
Sieo)idng -1L5/5%ed a 3 By/bw 921 ojuesly| eeondng 9V1E-Q35-20V £89208
S1eg)idng 1L5/eeq a r BB 82 Sjuesly| Aewnd O v26-035-20V 8259609
Sjeoldng -1L5/998d a r B/5ul 9 SUesly| ereonand Zb-0b-V16-G35-20v £80.05
SJEa)dnQ 119/00ed q] T By/Bw 20t ojuesly|  Aeliid Z1-01-V1£-035-20V 0££9609
o1Eo)[ana pield a r 1/Bwl 86100 Sjuesly| ereaidng | 1 S1eandnd me VI0-MSd G16€609
SjEajidna pield a r /B 18200 Sjuesly|  Alewnd V90-MSd G16€609
Sje0)dng pied a r BB 5% Jjuesly|  ejeajdng Q.v6e-a35-20v SPCPV6s-035-20V §269609
—ojeo|idng pield a r BB ] juesly|  AEWlg S V-G v-V6e-QI5-20Y 9259609
opoD seig uoseay epop sepent) | sopeny  |SHUN sjinsey wS_M_.E adA ) e|dwes al eyesyidng Jaypuap| ejdwes #
| uopepiieA 19PI0 YoM
eleq Atojeroge

sesue) ‘sousimen
jueld usBomN pue|UIES JBULO
uopeByseAu| uopezusioRIRYD 8IS
SloljifenDd UOHEPJBA PUB MOIASY BJe( UM BB Sjdweg
g-gelqel




wiy| Bupiodes pejess)g -
S|y ep|sino A1eaooses juessed §97 - 1

Juy| Bunsodeu peisnipe ey) mojeq pue LY UORSBLEP POLELL PAISHIPE BY) BAOGE LOREAUSILOD PEJEWAST - [
1w Bunsodes episino A1eaooes juessed QSIN/SH - O
1inses QdN QSW/SIN pajee;a ~

}insed ejeopdnp uBly yim uni eteoyidnd - Q

ejed)dng pieid a r 1/Bul 1671 EUOWLTY 'USBOMN]_ 8eonang Z S1edldng MO VvO-Md 7109 MO
oyedjidng pieid a r /oW o6 EjUOWUTy 'UeBONIN| _ Adelwig VYO-Md 7190 MO
8EoNdNg plotd a r By/Bw 0z EJUCUILY 'USBOAIN] _eveanand g 61e0)1dnQ 105 2-0-PP-SS-MI0Y 5199 1105
§jesidng pleid a r BB 61C "BlUOWWY "USBOMN| _ Alewid Z-0VP-SS-MI0V G199 119S
ejeddng 115/89eg a r BB 0011 USBORIN Se oleiN|_ejeonang F2-v82-035-20V £89205
Sjed)idng 115/698d a r B/ 3] USBOLIN S O)U)IN Snid )eniN| _ Aewiig P-2-VGe-Q2S-20V 6719609
8jeof|dnq 11S/6%8d a r BY/Bw 001 USBORIN Se 'OleniN|  ereondna P2-¥52-035-¢0V £89209
8jEoNang 115/698d a 3 By/Buw 0802 UsbOI}N SE eJIN snid elEnIN|  AlBWrg P-2-vaz-035-20V 0£€9600
Sieoydng eoed a r B3/bw 162 USBONIN S€ I[N sMid 8jEniN|_ ereanana Q.29°0-0-60-03S-BLV 922609
SjE3)dng eoed a T B/bw vis USBOZIN SE OJIIN Snid G1eIN|  Aletutd \L9°0-0-60-095-61V 62 194 1105
—ejeadng eoed a r BB vEe USEONIN Se eIlyIN snid ejeniN|  eealdng Q.22-61-70-SS-60Y £657609
§jed|lang eoed a r By/Bw 7Y USBOMN SE SYLIN Snid SIElIN|  AEWld ZZ-61-50-55-60¥ Zv Ay 105
ojeo)dng edeg a r BB Sh USDORIN SE oJIN snid SjEnIN|  ereonang Q.21-692-5S-3NLOV 1227609
ejed|idng eoeq a 3 Goi/ow 196 USBOIN SE SJ[HIN snid ejeniN| _ Areuiid 21-6-72-SS-aN1OV 82 1049 1S
"~ ejeondng eoed a r B/BW 081 UBBONIN SE eNHIIN SN|d e1eNIN( ereondng av1-Z1-80-SS-aNLOY 200v609
Sjeondng eoed a r G/B 092¢ USBON|N SE 6JLYIN ST | Aewnd P1-C1-80-SS-3N IOV 12194 1105
SjESIdNa oI a 3 B3y/Bwi 568 USBBIIN Se eJuIN Sn| [—eeandng ¥ ejeoldng 1105 S 1-0£2-SSMIOY 199 105
~o1eaydng pel a 3 B3/B Zir USDO.}IN Se oJIHiIN Snd S1enIN|_ AJewilg S 1-0EC-SS-MI0Y 7194 105 |
BjEONdna plely a r G/bw Z9l pee7| ereoydng a.v6e-035-20v 575 P v6e-035-20V 8259600
~ejeaydnQ pleld a T Boy/bu 273 pee|  Aewnd S-S Pv6e-035-20V §259600
— 6jeoydng peld a r Boy/Bul €02 peeq| ejeoang 0} ejesjiang 01-8-66-Q35-20V ¥296609
ejedydna pieid a r By/BW 1880 pee| Arewnd 01-8-€6-G3S-20¥ ¥29E609
— ejeondng P a r By/bw v6'1 peeq| eeddng 6 epealdng 2-0-82-03S-20V $29£609
ojeodng peid a r ByfBw 56 pee| Aewpd 2-0-82-035-20v ¥296609
S1eoIang 1L5/608d a T Boy/Bu v wnjwoys | ejesndng \01-8-¥19-035-20V £80Z0%
e1eo)dnq 115/998d a r Gy/bu 7oL WhWoly|  Aewid OL-6-V19-G3520v 66£9609
©)eondnq 115/59ed a I By/bw oS wnwoid| eyesjiang ZL-01-V1£-3S-20V £69205
SjEI[[ANG 1L S/e08d a r B/bw 8L WNIUIGID) [ ATediig 2101V 16-095-20v 0£€0609
e1e3)dnq 115/69Ed a r BB 965 Wwnfwoay5 | eveondng Z-0-v0£-025-20V £6020%
SJE0|IdNQ 1 15/098d a r By/bw 265 WAWOIY)|  Adewild 2-0-Y0E-Q3S-20V 0££9609
opod selg uosesy 8poD JayienD | _uojepiieA SUUn s)insey \oﬂ_-mr( odA .k:c_aEmw [e]] Bmo_._a:on Jeynuepy eidwes 19RO HIOM

Sesue) ‘esueime]
jueld usBoujiN puejuLe JOULIOY
uopeBseAul uopezusioeseyd eNs
SI8y1iEND UOHEPIIEA PUE MEIASY EJRd UIM Eleq sldwes
penujuo) ‘g-G ejqe




jiwy Bupiodes pejeasi3 - N

sl episino Aieaodad jusdied §o1 - 1

Jwi| Bupsodes pejsnipe e moieq pue Jiw|| LOROSEP poylew PAISN{PE BY) GAOGE LORRAUEILOS PejBWST « 1
i) Buniodes episino Aieaoodel juesied QSIS - ©

1INS8 OdM ASW/SIN PeteAs(3 « 4

}nses eteondnp yBly wim uru ejesydnq - @

—opedjidnq eoed a T By/Bw 169 BIUOLILIY "UsBonIN]_ ejeoang Q..9'00-60-035-61Y 82¢P609
S1E0NdNg eoeq a r Boy/Bu 0611 B[UCWILIY UBBONIN| _ AeWiid .20°0-0-60-q3S61v 62 19 (105
~ejeodng edeq a r BB JJT3 BjUCWIWY "USBONIN| _ ejeondng QSC-190€0SS LIV 0687609
ejed|dng 6oed a r Boy/Bw S0t "~ €lUoWLlY "USBONIN|  AJEWHg G2-190€0SS 1V 95 199 1105
61e0Ndng eded a r Boy/Bu 6e1 TEjuowuly 'USBOAIN| _61eofiang GE-L90E5-SS-MIOV 2768609
e1eo)dng eoed a r G3j/6w 062t B[UOLILUY 'USBONIN|  AleWiid £-79°0-€5-SS-MI0V 6194 1199
ejeaydng eoed a r BB ove BIUCWILTY 'USBONIN] _ ereondng Q9EErSSMIOV £9pE609
eleo)dng 6oed a r By/Bw 0602 E[UOWILIY "USEOAIN| Aleuid FEEr-SSMIOY G1dd 1105
Sjes)idng eoeq q] r BB 912 "~ EjuowWy 'USBOHIN| ereonang Q:2-0-86-SS"M IOV £97E€609
§jEd)dng eoed a r B3/Bwl 185 BIUOWILIY 'USBOAIN| _ Alewilig Z-0-86-SS-MLOV 5194 195
Sjeo|dng 99ed a r BSy/Buw Gve BJUCWIWY 'UGCORIN| _ejeondng G.2-0¥2-SS-MI0V Z25£609
“SjesIidng eoed a T Boy/Bw 01 EIIOLILIY 'USBOQIN|_ Adediiid Z-0-PC-SS-M IOV 72194 1105
Sje0]jdnQ 898d a r Byy/Buw T°9E BlUOWUTY 'USBONIN| _eyeandna G.6°9-61-SS-MI0V 2262609
61E0l[dnQ 69ed a 3 BB 716 BIUCLILY 'USBONIN|  Aleliid 6-961-SSMLOY §19Y 1105
6jedydng sokd a r BB 16 e[uoWWY "USDORIN|_ eyeondng Q6-29'020-SS-M1OV G29E609
ejeodng ooed a r By/bur 192 : —BluoWWY "USBONIN|  Alewid £-L90-¢0-SS"MIOY 21 19x 1105
SjEdidng eoed a r Boy/BL 0SS E[UCUILlY 'UBBONIN| ejesnand Q.9€-60-SS-35F0V 15GP609
ejeondng e9ed a r By/Bu 0401 E[UCWITY 'USBORIN| _ Adeuwlid 9€-60-SS-3S10V v 199 105
Sjeddng eoed a T B3i/Bw Iy EB{UCWIUTY 'USBONIN] _eyeanang a,5€-90-55-3510V 6677609
— ejedlidng 69ed a r Boy/Bu vel BIUOWILY "USBOAIN| _ Aleulig £-90-S5-3S 10V € 194 1105
~eeoidng eoed a T BBl ZEE EBlLIOWWTY "UebosIN| eealdng Q.9%¢-10-5S-3SI0Y 6177600
Sjedidnq 8964 a r Boy/Bu 85y . ~EUoWUlY 'UGBONIN| _ AlEWlg O€-10-SS3SI0V Z€104 1105
ejeo|dng ooed a T By/Bw vl ElLoLILY 'UeBonIN|_ejeoang Q.Z1-G}-2€-SSaNLOV BI7P609
ejeandng eoed a r BB [JF ElUOUILY 'USBORIN|  Adewlig ZI-G1-ZE6-SSANIOY | 2£ 195 1105
SJEdiiang eoed a r Boy/B 00z} BjUOLILY 'UGBONIN|  e)ediidnq AS1ZI-SSANIOY 828£609
ejeoldng eoed a r By/bw 082 ElUoWILY "USBONIN| _ Adetiig SI-CIVI-SSaNFOY | 8F 194 105
Bjeddng eoed a r b3y/Bw 152 oWy 'USBONIN| _ejeonana AE-290-Z0-SS-INIOY | 8292609
"~ Gjealdng 69Ed a r Boy/Bu 53 "~ BIUCWY 'USDOAIN] _ Atewild €-190-Z0-SS-INIOY | Z+ 104 110S
6jedlldng e0ed a r Goy/Bul €51 BlUOWIWY 'USBONIN| eiealana GE80-0-0-O3S-aNI0Y | 61pr609
8jed)dnq eoed _ a T By/Bw 81z EluOWILIY 'USBONIN| _ Adeuiiid €80-0-0)-35-ANLOV | € 19d 105
8po) selg uosesy SpoD Jeyieny | uojeplieA Siun S)insey S)Ajeuy odA L sjdweg Qi eyeondng Jeynuepi sdwes 18P0 HIOM

sesuey] ‘eousImMEn
Jueld uaBouyN puejuLE JeULO
uofieBseAu) uoyezueldRIRYY O4S
SUSYIEND) UOHEPIEA PUE MBIAGY BIB( UM Bleq oidwes
penujLog ‘g-g elqeL




jiun; Bupsodes peyeAeia - N

Sy epsIne Aeaoaas Juedsed §91 -1

) Bupiodes persnipe eyl mojeq pue ] UORISIBP POLIBW! PEISNIPE L) BAOGE UOREAUBIUC) pejewnss « [
W Bupiodas episine A10Acass ussied QSW/SN - ©

NS QdM ASW/S PeleAsia - 4

ynses eyeo)idnp YBjY Wi un eteoydng - Q

Gdd ASW/SI 3 r B3/Bw v wnjuees] Aewhd Ve +2-a3S-20V SSSE600
add GSW/SW d r 7] 81 peEeT|  Aewipd -z 12-035-20V GGG£609
Qdd GSW/SH 3 r /B 8v2 0> wnjwped|  Aewd -2-12-035-20Y G55£609
add aSW/SN | r B5y/Bw 265 Juesly| Alewld P2~ 12-03S-20V 665£609
Jdd QSIS 3 r B3i/Bw 612> wniuees|  Alewid 2-0-21-095-20V POEE609
add aSW/SW 4 r By/BLu 79 WRIWON)| Aewiid 2-0-¢b-03S-20V ¥9££609
Gdd QSW/S 4 r By/bw 660> winjuapen | Aewid Z2-0-2-035-20V POEE609
ad dSW/SH 3 r Goy/Bu 53 WAWOIYD|  Aewld 2-0-60-SS-0LV 098p609
Gdd QSW/SH 4 r By/Bu 681 JBAIS| Aewid 8- 9vZ2-035-20Y 619600
Qdy ASW/SH 3 F By/Bw SIhH pee Aeuwnd 2-0-21-035-20V $9£€609
Qdd GSW/SH d T By/Bu 8121 Juesly|  ABwnd Z2-0-21-035-20V ¥9££600
Qdd GSW/SH 3 f Boy/Bu 120> Kinoie|  Aewnd £8°0-0-05-A3S-aNI0Y | 617609
GjE0dng "1LS/998d a r Dy/Bw 000P1 UBBONIN JUEPIoN 1€101] erealdng 9PV .E-035-20V £8020%
e1eojdnQ ‘115/69ed a r By/buw o0ozee USEONIN [UEPION (€101  AEWwlg O -VZE-03S-20V 8259609
eJESiIang plotd a r By/bw €51 USBONIN [yepieny [el0L|  ereanang I oyeaydng 2-0-19-035-20V 10£€609
s1eolidng pieid a r /bW 8% USBOAIN [Uepioly [BI0L|  Aeiid .2-0-19-035-20¥ 10££609
ejedidnQ preld a r By/Bw olve USBOXIN IJEpIeDy [Ej0L| ereanand ¥ eeondng Z2-0-26-035-20v 6Y¥E609
eyeo)idng pield a r B3y/BuI ovP9 USEONIN |UEPIeI [BI0L| AJetuid 2-0-26-035-20V 6v¥E609
§jes([dng peid a r By/Bw e USBORIN [YEpIoT [€j01] ereondng 6 eyeoang 2-0-82-035-20V ¥29€609
Sjeondng pieid a r By/Bw 681 USBOHIN [UEpIoNy) [EI0L| Alewlid 2-0-82-035-20V PZ9E609
ejeodng pieid a r By/ow Z5'1 unuees| eyeondng ¢ 81E0NAng 1105 "G O0-0-G0SSELY G26£609
S1Eoidng pojd a r B3/Bw Y05 wnjuees|  Alewid S 0090SSEIV 5266609
ejEdnang '11S/8%ed a r By/Bu 06¢ BJUOWIWY "USBONIN|_ epeadna 7-2-V¥82-035-20V £89205
S1edi[dna 115/90ed a r By/bu oY1 EJUCWUIY "USBONIN]  Alewid -2-¥92-035-20V 0S£9609
6jeoNdna 1.L5/e9ed a r Byj/bul 00585 By "UsBoRIN| ejesnana ¥2-¥52-035-20V £89208
Sjeondng 11S/60ed a r Bojow 0851 BIUOWILlY 'UeBoNIN| _ Aleliid e-v52-a35-20v 6719609
~9)Ed)idng eoed a r /bW 65 v> BJUOWIWY "USLONIN| eyeandna A90-MIN 6617609
Gje]idng eoed a r /B 166 EJUOWILIY 'USDOAIN| _ AJEWid 90-MN 851609
éjedjjdng eded d f :£7 cor SJUCWILY "USBONIN| _ereaidana Q.£90-0€1-a3561V 822¥609

ejeoldng eoeg a r By/Bw 161 EILGILIY "USBOAIN| _ Adewnd L0°0-0CF-035-6LV 6¢ 194 [10S

8poy seig :owumm - _|epoD Jeyienty uoneples [siun w._:wm.m SJAJeUY odA hF%Emw al oﬁo__n:m Lmﬁcwv_ o_nEmm 18P0 YOM

sesuey) .00:0._251_
Jue|d ueBOIN puBlULES JoULO
uoneBisou} uojezUSIORIBYD B)S
SI8IIEND UONEPIIEA PUE MBIASY EJEQ Y)iM Eleq ajdwes
penupuo) ‘e-G eiqe




Jwiy Buprodes peleas|a - N
SHw} 8PisINO AleAcdel juedied §O7 -1

o

3w Bugsodes peysnipe ews mojeq pue Jw) LORSSIEp poLew [pe ey 0A0qe UOf 3 P us3 -
iy Bupiodes episino Aiercoel Juedied QSIS - ©

1n$8) Qe QSW/SI pelerer3 - J
finse1 eyeafidnp ybly Wi unJ ejedndng - Q

H 3 % QSIS 5 T N/BW Z97 wnieg]  Kewid 8-9-V.2-QaS-20v 6719605
H O34 % GSW/SW o) T /B 12¢ whwomS| Aewud 2-0-v¥92-Q3S-20V 0809609
H D34 % ASW/SH [5) r by/Bw 212 WhUeg| Afewid 2-0-V9Z-045-20V 0909609
i 034 % GSW/SHW [5) 5 hH/BU 016 USBORIN [GEPIeN |EjI0L|  AJeWid 2-0-Y92-035-20v 0903609
A OaY % GSW/SI E5) T Byow 101> KimoeN]  Aewid S761-035-20V G55£609
q D3Y % GSW/ISW ) r HN/BUI 7l e|LoWWY 'USBoRIN| _ejearang g syesiiang 2-0-91-035-20V GG5E609
3 03 % ASW/SH 5] r By/Bw 082t USBORIN [Yepiely |Ej0L|  Aewig Z-0-24-a35-207 796€609
i 03x % AQSW/SW ) r By/Bw 801> E[UOWIWY "USBONIN|  Aeling ,L0°0-0-56-SS-aNI0V 222v609
H 034 % ASW/SW ) I BY/bd 0298 BIUGLILIY "UsbONIN| _eyealang Q.9€-91-SS-3NIOV £86£600
il 334 % QSWISW 5 T BY/oW Oty GSBONIN Se GIjMIN SNjd sjeliN| _ eveonana 0.9¢-91-SS-aNI0Y £860609
H 03y % ASWISIW ) r /B Ovt wnpea|  Aewng 5 0-0-Z1-G35-aNIL0Y 9227609
il 03 % QSIS G) r B3i/bw 21z 0> KIGIoN|  Adetilg £9°0-0-01-G35-aNIOV | 6iv609
ady GSW/SW P T BB YO 1> BAIS|  AiBuiig Z2-0-60-55-01V 0987609
add GSW/SH i r B/BW Zce> wnjueies| Aewid Z-0-60-55-01V 098+609
ady GSW/SW 3 r TH/DW 17 pea|  Aewud 2-0-60-SS-91V 008609
GdY GSW/SIW P r /oW 660> WNUIPED | ,Jﬂmfa 2-0-60-55-91 0987609
Qdd QSIS 3 r B/bw 577 Juesly| Aewnd 2-0-60-55-01V 0087600
ady aSW/SH 3 r BB 09> Oud| Aweultid £-G060-55-01V 0087609
— Odd GSW/SW 3 r [T vbz 0> KInoiepy|  Adewilig .8-8-v09-Q35-20V 6669609
ady QSW/SW 4 r (o] 0c8 0> BAIS| Aewng Z-0-68-Q25-20V GOSCB0E
ady aSW/SW 3 r B/ow 95> wnuees|  Aewpd "2-0-66-035-20Y I
GdY asW/SW 3 3 /bW 1702 pee|  Aewpg 2-0-6£-035-20V G0SE608E
Ody QSW/SH 3 r /B 76} WhioI)| Aewnd 2-0-65-035-20¥ SOGE606
ddY QSIS 3 r b3i/Bud 6780 WhWped| Aelig 2-0-6£-035-20V SOSE608
Qady aSW/SH 3 r /B g7 Suesly| Aetd 2-0-66-035-20Y G0GEB0E
ady GSWISH 3 r N/BW £65> wnjuees| Asend 8-0Vi2-G35-20V 510609
ady asW/SW 3 r By/Buw 26t pee| Aennd 8-9V12-035-20V 6v+9609
Gax QSW/SH 3 I3 By/bw 659°0> wnjwpep|  Aewpd 8-9V2-035-20V 6719609
Qdd GSW/SH | r b3y/Bw 660 JuBsIy|  Aeuid 8-0VZ2-035-20V 619609
Qdd GSW/SW 3 r b3/l 50'1> BANS| Adetiig V¢ 12-055-00Y G85e609

epod selg uosesy epo) Jeylenp | uonepiea  [siun S)nsey mu_md« odA )| sidweg al eleondng Joypuep] eidwes 19pI0) HOM

R T - — — =

SEesUB) ‘oousImen]
el usbolN purULeS JouLIo4
uopesnseau| uonezusioeteyd a)s
sleyllend UoREPIEA PUE mBlASY eleq Yim ejeq ejdwes
penujuog ‘g-G eiqe L

P




W) Bupsodes pejeAsts - n
sy epgsyno Aisacoe. jueosed §O7- 1

Jwij Buptodes peisnfpe eyl mojeq pue il Lo[SSIeP POLEBW PEISNIPE BU} SGAOGE LORELISIUD) PEjeWnST - [

Jwi Buplodel episino Aieacoea Jusded QSW/S - O

NS0 Adi ASW/SN PeeAst3 - 4
Unsos eyeoydnp YB)Y LM un ejeslidng - Q

Uelg plold r n By/bw ve> USBOLN S€ O)MIIN snjd elenIN] Al 9€-90-SS-aN1LOY 71394 1105

Sueid pleld r n By/Bw P> EJUOWILTY "USBONIN| _ AJEuwid LF°0-0-90-SS-INIOY | v 109 [10S

UE(g peid r n BB ze> E|UOWWY "USEORIN| _ Atewnd £2-12-€0-SS-ANIOY | 94195 1105
ewii]. BUIpIoH H r BB gop BjUOWUIY "UsBORIN|_ eresyana Q..9°0-0€+-Q35-61V 82¢P609
Suii| BUlp[oH H r By/Bw FZ] USEGIIN 5€ olMIN snid elEniN| _ ejedlana Q.,9°0-0€1-03S61Y 8221609
awi] BuipioH H r By/Bw 159 B|uoWILIY "UeBONIN|  ereanang G..9°0-0-60-03S-61V 8227609
euil] BulpioH H r By/Buw 16¢ UeBONIN SE )fHIiN SNid SjeniN| _ erealidng Q.29°0-0-60-035-6LV 822v600
61 BuIp|oH H 3 By/Bw 0018 USBOAIN [yEpIely [€101] ejeodng 9-v92-03S-20Y £89205
Suij) BuIpioH H r By/bw 008Y “BJUOWLIY 'USBONIN| eyesRana O p-v92-03S-20Y £89205
SU[L BUIPOH H r Boy/ow 0061 USEOTIN S€ eleRIN|_ evedndna O P-v92-035-20V €69205
ewiL BUipioH H r By/Bw 0055 ~E|UoWWY "USLONIN| _eeandnq -2-v52-035-20V £89205
SuwiL BUIpIoH H r By/Bw 00EL USBONIN SE "elenNIN|  ejedliang PZ2-¥52-a3S-¢0V £8905
ew(] BUIPIoH H 3 BB 08¢ EjUCWIWY "USBONIN|_ eeodng 2-0-Vp2-a35-20V £89206
Suwil | BUIp|OH H r By/Bw otk USDONIN Se 'elefiN| eyeondang 2-0-V$2-03S-20v £89205
H 034 % ASWISW ) r By/Bw 162 USDONIN SE elHiN Snjd eleliN| ejeondana G.9°0-0-60-Q3S-61V §22r609
R D39 % ASW/SW 5) r BB 354 wnpeg| Aewd 2-0-60-SS-Z1V 2057609
H D39 % QSW/SW G) r BB £ WhWoS | Aeling Z-0-60~SS-OFV 0987609
H D3y % ASWSW ) r BB 208 wnpeg|  Keuwd 2-0-60-55-91Y 098v609
3 O34 % QSIS B) r By/Bw 76 USLONIN SE SN snid 61eqIN|  Aleliid L00-0-10-SS LIV 0687609
J 039 % QSIS ) r BB T2 wnpeg| Aewud 2-0-09-035-20V T0EE609
A 034 % ASW/SH B) f By/Bu 82 ouesly|  Arewig Z2-0-08-03S-20V 10EE609
H ~ D3y % ASW/SH G) r BB 151 unieg|  Aewid Z2-0£5-035-20V 6¥¥£609
i O34 % ASW/SW B) 3 By/Bw 908 wnueg|  Aewid Z-0-66-035-20V S0SE60E
H D34 % ASW/SH ] r BB ori8 USBOHIN [UEPIODT [E10L| AEUiHg 01-5 6-YSE-03S-20V 8269609
i D39 % QSWISKH ) r BB 661 WNIWOIYS | Atewing 2-0-26-a35-20V 6v8£609
i 034 % QSW/SK B) r By/Bu 069 UGBONIN [MEP[Sly [€j0L|  Aewnd 2-0-2£-03S-20V 6¥8£609
i 534 % QSIS 9 r By/Bu 6v8 USDO.IN [Uepiel [E)oL| Aeuid ,2-0-0£-03S-20V ¥Z9E609
H D34 % ASW/SW [5) 3 By/Bw AT WNIWoIYS] Aelind Z2-0-v62-035-20V 0££9609
H 034 % ASW/SW [5) r BY/Bw 995 wnueg| Aewnd 2-0-¥6¢-035-20V 0££9609
H 534 % QSH/SW B) f B/BW 68°1 S I 8-9-V/2-035-20V 6719609

8poY seig uoSES) epos Jeyifeny | uonepies  {SHun s)nsey a)Ajleuy odA W e|dweg L oﬁo__asm Em.l._-cov_ ojdwesg 18PIO) YOM

sesuey] ‘eoueime)
Jueld UsBONIN pUBlULe Jouuo
uojeBAseAu) uoleZUSIORIEYD OIS

SJBlIlent) UONEPIIRA PUE MOIASY BIEQ) UM Bleq ojdwes

penunuoY ‘¢-G olqey




iy Bugiodes pejeas)3 - n
St episino Lieacses juedsiad §97 -1

Wit Bupiodes pejsnfpe el mojeq pue LY UORoBIep PoIeL paiSn{Pe ou) 0ACQE UONEBAUSSUSS pejewnss -
1wy Bugiodes apisino Aieacoal Juesied QSW/SIN - ©

UNS8I QM GSA/SI PEIBASI - 4
}nses ejeoydnp YB|Y Yiw uns ejeoydng - Q

Nue)g plod 3 f Byy/Bw e UBEOIIIN SE [N SN(d OEIN]  Adewiig Z2-0£0-SS-MLOV €1 19 105
Yueig poid T n B/ Z2> USBOLIN S YN shid S1eRIN|  AJewpg 19°0-0-20-SS-ML0Y 21 194 110s
NUEIG pleld r n B/ 9Z> UBDOAIN SE oiHIIN SN SlEniN| _ Aleliid £2-10-SS-MI0V 116y 1105
NUEG pield f n BB o> BJUOWUY "USBORIN| _ Alewigd Z-0-L0-SS-M IOV 1199 [Ios
SUelg piet T n BB ve> UBBOIIN Se O)LNIN sid 8jeqiN| _ Alewnd Z-040-SS-MIOV 1194 105
SUelg piéld r n /bW 260> BJUoLILY 'USBOMIN|  Aleind B-0L-MO-MEOY 1114 1108
uelg peld r f 5] we> UBBOZIN SE SIRIIN Snjd 6jeniN] _ Alewpg OEP1-8S-3S10V ¢ 1949 [10S
Yueig pletd r n By Ge> UBBOJIN SE eJIN SN[ GleAIN| _ AlBtilig O£C1-55-35107 £ 104 1105
Yuelg pletd r n Byy/Bw £e> e[LOWUIY "USBONIN|_ Aiewigd ,L9°0-0€1-S5-3SI0V | 7€ 199 1105
NUeig pield 3 n b3/Bw Se> E[UOLILIY USBONIN| _ Alewilig B1GI-LL-SSTASI0V | SE 19 1105
UEIg piSld r n Gy/Bw ve> EJUCWILIY 'UBBOIN| _ ereondng 0% e1edndng 10S 5'8-9-01-SS-3510V ¥€ 199 [1oS
Sue|g peid 3 N BBl F2Y UBBORIN SE 34N snid 61eN| _ereonang S¥ oyeoldng (105 21-6-80-85-3S10V [ZENES
Ue[g poid r n ByBw FAZS USBONIN SE OYMiN Sn[d SlemN|  AJewd 21-6-80-55-3510V Ov 19y (105
YUEg prold r n BBl 6e> EJUOWUIY "UGBONIN] _ Aetiig B1-81-20-GS-3SI0VY | Ov 194 105
ueig pield r n BB te> ElUOWIWY "USBOAIN]  Aewnd 81-01-20-SS-3510v | OF 194 1108
UEIg pleld 3 n by/bw v "B[UOWLY "USBONIN| _ Atewiig .2-0-0-S5-3S 10V € 104 10S
Uelg pield r n B5y/Bw ze> B{UOWIUTY "USDONIN|  Adewiid 0%-86-SS-aNIOY 0€ 19y 1165
YUelg poid r n BB F2) UBLOAIN SE e)IHIIN Snid e1enIN| _ Aiewig 6-0-£6-SS-aNIOV 22194 [0S
NUETG plojd r n BB £ USBOAIN S€ oiiN SNja SlEniN|  ATeliig O£-€5-SS-aNI0Y 12 194 1105
Xuelg pistd 3 n BB 17> EIUCWIWY "USBONIN| _ Aleting Z1-6-8¢-SS-3NLOY 0z a4 1105
ueig pield r n By/Bi 12> BIUOWIWY "USBONIN| _ Alewig \12-02-82-5S-aNI0V 0z 19y 1105
uelg preld 3 n BB 9t> E|UOWY 'USBONIN|  Aeliid £-20°0-8¢-SS-ANIOY | 02 19 1105
Yuelg preid F n By/bui > EjUoWLY USBOAIN| _ Aletipd L9°0-0-22-SS-INLOY | G2 194 1108 |
YUEIG Piejd f n B3 /Bw 7¢t> "ElUOWILIY 'USBOMIN|  AEWld £-10°0-22-5S-aNI0V | 22 19 1105
SUElg pejd T n BB v UBBORIN SE JMHN Snid SIeAIN|  AlEwid G E-12-SS-aNI0Y G2 1dy 1105
YUEIg peid r n BB 12> E[UOWILY 'USBONIN|  Adetiid SZ'0-0-21-SS-ANLOY | OF 19 1105
ueig pieid f n Boi/Bw o> UBBOLIN SE OJILNN Snid ejefiN| _ Aeting 101 I-55-aNL0V I€ 13 105
ueld pield r n By/Bw 7> ElUGWlY 'USBOAIN| _ejEanana ¥ eyeaydnq 1os \08-82-60-SS-aN1L0Y 61 19 105
YUEE Peld r n By/bw 6¢> E[UOWIWY "USHONIN|  Atetilig £2-12-60-SS-ANIOVY | 61195 1105
NUEIG pield r n By/Bui 67> EJUOWILY "UeBONN| Aewiig ,L0°0-0-60-SS-INILOV | 61 19 105
opo) selg uoseey SpoQ seyieny | uoneplies spun mﬂmmm oS_-muﬂ oaw.ur m_nEmm al oﬁo__nzm‘ WE_oE e|dweg 18P0 YOM

sesuey| ‘eousimen
Jueld uebonN pueULES JBLLIOY

uojebpseAu; uopezueioeIey? a)Ng

sisyiend uoneplieA pue meiney Ejeq Um ejeq ejdweg

penunuo) ‘g-G 8jqe |



Jwy| Bupiodes pejeasia - N
)| epsIno Aesaoses jueued §97 -1

i Bupiodss pmsnipe sy MOj6q pue jiwl| UORISSP POLASW PEISNIPE BLY) SAOJE LORRAUEIUCD POjeWwns:) - [
1wy Buplode: apisyno A1eacdes jusdied ASW/S ~ ©

1NS8 AdY ASW/SW poleAs|3 - 4
1nses ejedydnp UBjY LM uni ejesydng - Q

SUB|g pleld r n Gy/ou > BJUCLUY "USDONIN] _ AlEWid Z2-0-92-SS-MI0V 7194 105
SUEIG PIeld f n Boy/Buw 1e> BJUCLUWIY 'USBOMIN| _ereadng € e1eo1dng 105 L9 0-0-2Z-SSMIOV £104 1105
YUEG peid r 1] By/B F2) USBONIN SE SJMIIN Srid 678MIN| _ AJewibd G 1-0-1Z-SS-MI0V 7194 168
JUElg piotd r n Goybw g BIUOLIWY 'UBBONIN|  ATEWlid Z2-0-61-SS-M IOV 8194 105
UEIQ Pi8ld r n BB z> UBBONIN SE O)MIN Shid 8jEnIN|  Alewig £0-L1-SSMIOY €194 105
sueig piojd r n BB e USBOSIN S€ 6}MIN Snid GIENIN| _ Alewid SI-2L-L1-SS-MLOV €195 (105 |
“SUElg ploid r n By/Bw 12> USDOAIN SE 1NN snid SlenIN|  AleWld £-CVI-SSMIOY 01 194 1108 |
Yueig pield r n BB Fe> ejucwiLly 'UBONIN| eyeidng | 6 e1eoydng ios ZI-6E1-55-MI0V 219y 1105
ueig pleid i n Boy/Bu 12> B[UOUIUIY "USBONIN| _ AJewnd ZI6-€1-SS-MI0V 8194 i10S
Uelg pield r n By/bw z6> EIUCWIUTY "USBONIN|_ AJeting 6-9C 1-SS-MIOV 8104 1105
NUElg plold r n BB ze> BJUOWIWIY "USBORIN|_eeojiana Z eveondng f1os O E-Z1-SS-MI0Y Z194 (105
NUeig piold f n B/Bu e USBORIN SE GIIN Sn|d OlENIN| ejeondng | ¢ eieondna jios OE-C1-SS-MIOY Z 194 [0S
Auelg pield r n BH/Bw e E[UOWWY "UBBONIN| _ Adewiid 9EZ1-SSMIOY 2199 105 ||
YUEg preld T n Boy/Bw 62> BIUOLULUY "'USBONIN| _ Alewilg Z-0Z1-5S-MIOY Z W84 10
ueld prol r f 7] 62> EjuowLly 'UeBonN|  Aleding €€ 1-0-L1-SS-MI0V Z199 1105
NUEG Pleid r n Boy/Bu I'e> USBOAIN Se elMIN SNjd eliN| _ Adetdid GE-01-SS-MLOY 1119 1109
Sueig pield r n Boy/Buw 1c> USBORIN SE eJMIiN Snid O1eqIN| eyeonana 1 ereaanq 110s £-29°0-01-SS-MILOV 11194 103
Yuelg Pl T n By /bW Ze> USEGAIN Se o) sN|d eleniN|  Aretiig Z2-0-60-55-MLOV O 195 1105
YUEIg piely r n Byy/bw e EjUoWLWY "USBORIN| _ AEWld 9E-80-SS-MIOV Z 144 1105
ue|g peld r n By/Bw gt> ElUOWWY "UeBoRIN|  Aewid £-2-80-SS-ML0Y 210y 1105
Uelg pielg r n BBl Ih> E[loWUly "USBoNIN|  Alewid Z2-0-80-SS-M OV 2194 105
JUeg peld r n 7] GC> E{UOWIWY 'USBORIN| eyeondng | F ejeondng (165 50-0-Z0-SS-MI0V Z1a4 fog
UEIG Pield r n BB 8> USBOLIN Se OMIN Snjd ejeniN| _ereanana 1 ejeoldng 11os 5 0-0-L0-SS-M L0V 2194 1105
Ueg ploid r n Boy/Bul 92> BJUOWIWY 'USBONN|  AlEWid S 0-0-L0-SS-MI0V Z 199 (105
UEG protd 3 n BSyow te> USBO.IN S€ OfLIIN Snjd efeqiN| et 5 0-0-20-SS-MLOV Z 10y [0S
NUEIg plold r n By/bw > BIUOLILIY 'UBBOMIN| _ Adelind Z0°0-0-00-SS-MIOV | 2 194 /105
Uelg pield 3 i) BB 1C> USBONIN SE O{IHIN Snid SjenIN| ereondng | ZF ereoNana 1o B£G0-SS-MILOV 01 14 1105
uelg prerd r n By/Bw 92> UeBOIIN S€ SHLIN SNid SlEliN| _ Alewid O €-G0-SS-MIOY 01194 1105
SUBIg pleld r n S/BW 8> USBORIN Se O}HIIN snid eleqiN| _ Atewnd L9°0-0-50-SS-M 0V 01 399 105
Uelg plerd f n Db Tr> "~ e|UOWWIY 'UBDONIN| _ AJEWilid £-2-€0-SS-MIOY €1 104 [10S
poy selg uoseey 8pog Jeylieny) | uonepleA SHun m._ﬂmw”_ oﬂ_mc,« dA AL oldwes a oﬁo:%nn_ Joynuep) o|dwes 19pJO SO

sesue)| ‘eouaimen]

Jueld ueBoNIN puBjULES JBWIO
uoneBseAu) uopezusioeeyD 8)IS

sJelIfeNntD UOEPIEA PUB MBIASY BIE( UNM ElEQ S|diies

PenujuOD ‘e-G sigeL




3wyl Buproded peysnipe auy mojeq pue |} Lo

Jwi) Bupsodes pejeAsia - N
)W) episIno A1eaosss juessed SO -1

o) eroqe 0 pejeWNS - [

Nwi Bupodes episino AieAcses jueased QSW/SH - S

ANS0) A ASW/SI PejeAsia - J
nses eyeoydnp yBHY U uns ejed|Idng ~ Q

Ue|g piold r n By/Bu A2 USBOI}IN SE S1IN snid elenN|  Aewpy .28'0-0-80-55-60V £F 198 1105
uelg pierd r n BB Zr> B[UWIUIY ‘UBBONIN|  AleWid Z1-6-20-55-60¥ 66 194 (105
UE|g Pield 3 n b/bw ge> SjUOLILY "USBONIN| _ Alewild 6-0-20-S5-60V &€ 104 1105
UEIg oI r n By/bul £p> EIUOWIY 'USBONIN] _ ejeonana 4 6)esdnq (10S 6 E-20-55-60V 6€ 194 1105
UEg piold . 3 n B3y/Bu 15> EJUOWiLIY 'USBOIIN| _ AJewid 06-20-SS-60V 6€ 199 1105 |
UEIg ploid T n Boy/Bw 1e> UeBONIN S e)HIN SNid ejeliN| _ Adewd 12-81-20-SS-60V 6¢ 104 1105
Ueig peld r n Byy/bu 57> EJUCWILIY 'USBONIN| _ Adewid 81-51-20-SS-60V 6610y 1105
YUelg peld T n B3/Bw te> e[UCWIWY 'USBORIN|  Alewlid £-29°0-20-55-60Y 6¢ 10y 1105
Wueg pield r n By/Bw e BILOWIUY UeBoMN]  Aewid .L9°0-0-90-55-60V 78 Yoy 1108
ueg pleid T n Byy/Buw £es> B[UOWIWIY "USBOAIN| _ Aledid 29°0-0-L0-5S-60V 27 1ad 1105
uB|g pield T n boi/Bii te> BIUOWIWY 'USBORIN|  Aewid €29 070-S5- 80V Zv 199 105
Uelg prefd r i) Byt t2Z> ElloWUIY 'USBONIN| _ Alewug Z2-0-82-SS-90Y 1610y 108
YUerg peld ﬁ n BB 6¢> BlUOWUly 'USBON|  Ademid 2-0-92-55-90V 2t 194 [0S
Uelg pleld r n By/bu vZ> BUCWWY 'USBONIN] _ Alewng £-2-62-55-90% 15744 1105
ueig pield r n BBl 52> B|UCLIUIY "USBORIN|  Adewiiig £-2-€2-55-90V 7% 194 1105
SUElg plold T n Boy/Bu 12> BJUOWILIY 'UBBONIN|  Adewiid £€2-2-11-55-90V 6v 199 1105
Yueig pield r n By/bw 12> USBOAIN SE 1M SNid S1ENN|  Aewid Z-0-11-55-90V v 104 105
e preid T n B3/B te> BIUOWWY 'UBBONIN|  Aleliid Z2-0-80-55-90¥ 15134 oS
SUeg poid r n /bt 12> USBOHIN S€ SYHIIN SN|d OlEnN]|  Areuipel £CL1-SSF0V ¥ 199 1105
YUElg peld T n B3y/Bui 1¢> E[LOWUIY "USDONIN| _ AEWiid 2-0-LI-SST0V P 13 [10S
YUEIg pield r n By/Bw e BJUCWIWY 'UBBORIN| _oeondng 8t eeondng 11os Z-0-20-S S0V I 105 105
ueg pleld 3 n Gy/EW zZe> BJUOWIWY "USBORIN| _ Alewig 29ZZ-27-SS-MIO0V 6194 1105
UEld ploid r n Boy/Bw 1> "EOWUIY 'USBONIN]  AlEuild 2-0-97-SS-MLOV 6104 1105
uelg pield r n a0 2> EjUOWLlY "USBOAIN| Al £-CSrSS-MIOY 9194 1105
YUeig preld r n ByY/Bw! ot> BILOLILY "USBOnIN| el - 0Sr-SS-MIOY 91dy 1105
NUEIg pield r n By/Bul Ze> "~ e[UOWWY UeBONIN|  Aewiig £2Z7-SS-MIOV v 19 1105
YUeig pigld r n BB 92> BIUCLILY UBBOMIN|  Adewilid Z-0-06-SS-M 0V 194 1105
SUEIg Pold r n Boy/Bu 12> USEONIN Se S)HNIN Snid SIEiN| _ /deuiid £-2-62-SS-MIOV €194 105
Yuelg pieid r n Boy/Buw V> USBONIN S€ GIUIIN SNid ejeliN|  Adetiig .L9°0-0-8Z2-SS-MIOY 2134 105
e Pold T n Boy/B 2> EIUCLILY 'UBBONIN| _ Alewid G2 2-2-92-SS-MI0Y 7304 (105
epo) se|g :Ommwm apod Bm._u_mzc uoneplieA  IsHun s)nsey oS..mc( adA, W ejdwesg \mu_ 83__a:m ..0@:3_ ojdwes JOPIO MIOM

sesuey] ‘sduaime
jue)d ueBogiN puBjuLES foWI0-
uoneBseAu| UoneZUedRIBYD BYIS

SI9IENT) UOREPIBA PUB MOIAGM EJEQ WM BlBQ BjdWwes

penupuoY ‘e-G olqe.




1wy Bunsode) persnipe ayy mojeq pue jjwl uor

Jwyf Bugueades pejeasia - n
sjjwy episine L1eAcses juasiad §01 -1

18P pOIeW pelsnipe 6w} BAOGe LoTE) pojewpsg -

Jwi Bupiodes episino A1eaodes Juessed QSW/SN - O
Hnses Qdd ASW/S Pajener3 - o
nses e)edydnp yBly Y uni ejedldng - Q

YUeg ploid r A BB Ge> B|UCLIWY "USBORIN]~ efeadna "D eyedljdng [0S 2-0-20-SS-21¥ 96148 1105
Siuelg pleid T n By/bw ce> E[UOWIUIY "'USBONIN|  Aewud 05-20-55-01 7519y 1105
Suerg potd r ) BB 9p> UGy "USBONIN| _ Adewiid O€-80-SSFiV 25194 [0S |
YUEIg Pield 3 n GS/BwW T USBOJ)N SE OIIIN snid ejeniNg  Alelid L9°0-0-00-85 71V 96 1dd 1105
SUelg pield r n BB z2> TSBON|N Se OYM)IN 5njd G1eliN| _ KEwid Z300V0-SSPIY 05194 /oS
YUe|g pleld T n B/bw Vo> ~ B|UOWLY 'USBONIN|  AEWld 6-9€0-SSPLV 8v 104 1105
YUeig pield r n GSiBd ge> USBORIN $E OJIIN snid SjenIN|  Aewiid SCPE0-SSPIV 8% 104 1105
Sueig pieid r n By Ve USDONN S€ OIIN SNd S1ERIN| _ Adewiig 02-81-E0-SSVIV 8104 105
UElg pleld T n [y ve> UBBORIN Se OJnIN snid ejeniN|  Adeliid S1-ZIE0-S5 VIV 8v 104 105
Sue|g pleld r n BB ¥Z> USBONIN S€ S}L}N Snid SeiN| _ Aetiid ZV-0I-E0-55V 1V 8P 10y [0S
NUE|g pjeid r n Bx/Bw 5> USDOJIN SE o)HlIN sNid SjeniN|_ ejeondng O efeolidnQ 1105 £-29°0€0-SSPIV 8Y 104 (105
Sueig pield T n By/Bw P> USBONIN S€ ONMIN shid 8jeniN|  Adewid £-L00E0-SSTIV 8% 194 1105
SUeTg plotd r n By/Bw 1'e> USBONIN SE MMIN snid 61eAiN| _ereonana 1 efeoldng (105 216 10-SSTIY 9 19 1105
SUEIg Pold r n By/Bw A USBONIN SE O}LMIN Snid ejeniN| Alelupd 8T 10-SSPIV oF 194 1105
jued pieid f n BB Ve UGBONIN Se OFMN Snid ejenIN|  Aetid 1281 10-SS LY 9¥ 199 1105
ueig peld r n B/t e BIUCWY 'UeBORIN|  Adetiig BTG~ 10-SSV IV 9y 10y 110S
YUEIG Plold r n By/Bw ve> E[UOWWIY USBONIN|  Alewid SICL- 105571V 9199 1105
MUelg peld r n By/Bw > EB[UCWIUTY 'USBONIN| _ Aetiiid Z-290-10-SSVIV 0v W9d 1105
UEG Piold r n B3/ ve> USGONIN SE OJMIN snid ejeniN| _ Alewid 8990-SSZI1V 5 19y 1105
ueig pjoid r n Gol/Bw > USEONIN S€ O}kGIN Snd S1eniN| _ Alewlid 0£-90-S5-21V G 1y 1105
Uelg pield r n By/Bw 52> UBBOAIN SE O)HIIN SN SjERIN|  AlelWiid £-29°0-90-SS-¢tY 75 19y 1108
NUElg pretd r n By/Bw ve> UGBOINN SE O}IN Snid SleliN| _ Adetiid SZVE€0-SSCIV £6194 1105
SUelg piolg T n Byy/Bw ve> UGBONIN SE Oi)iN Snid GleN|  Aleliig £190€0-SSZIV £61ad j1oS
e pieid r n Boy/Bui vZ> Ejuowuly "UsBONIN| _eresiana 8G ejeodnq [10S £-190-10-55-CIV 5104 1105
SUEg PiSld r n By/BW 62> B[UCWIWY "USBONIN| _ Alewnd L9°0-0-2}1-S5-60V 6€ 194 1105
Sueg peid r n BB T BJUOWLILTY UBBONIN|_ Aletilg ,Z9°0-0-01-SS-60Y €104 1105
Uelg peld r m G/ow v UBEONIN SE OJN Snd eleniN| _ Aletllid \02-52-80-55-60V ¥ 109 105
uelg plod r n BB 7> USBOAIN SE O)LIN Sn|d STeNIN|  Aewid ¥2-12-80-S5-60V £ 104 1105
epo) selg uosesy 8poQ leyifenty | UOREpIEA SHun Sjnsex SIIELY odA L ojdwes qal QSE Jaynuep e|dwes 10pJO MUOM

Nt

sesuey| ‘eoueimer]
Jueld ueBonIN puejuLe JeLLoy
uopeByseAu) UoHEZUSIORIEYD BUS

SIBIEND UOHEPIEA PUE MBIASY BJEQ UM BlEq Sjdies

penunuoy ‘g-G e|qel




Wwi Bupodes pejess)3 -
SHwy| episino AeAodel juessed §91+1

1)) Bupodes pejsnipe ey} mojeq pue JLuj| UORSBIBP PoLeLU PeISNIpPe BY) BAOGE LOALAUSILOD pajeLUss -

1wy Bugiode. epjsino A1eacdss juessed QSI/SIN - O

inse. QdY QS/SN pateAs|3 - 4

Hnses ejeolidnp UBIY Ui uns sjeotidng - @

uelg piels T n /b 900> USBOQIN S€ GHHIN Snid SenIN]  AJewid 8 )luelg osuly 1105 91 195 1105
uelg poid r n /B 910> USBOBIN SE eyLpIN Sn[d 18NN Aleuili] Z ue|g esury 165 119y 1105
Uelg el r n 1/5W 800> oLy 'USBOIIN| _ AdEWid Z YUE|g esUly 105 1194 flos
Sueig piols T n 7] 6E0> USBONIN S€ SHHIIN SNid S1ENIN| _ ATeWlg S NUEg 8sulY 105 01 194 1103
YUE(d ploig r n |/Bw 600> USBONN SE BIRIN Sn|d S}eiN| _ Alelilid V¥ JUElg osUly (105 8194 1105
SUeg pleld r n /bW v 0> UGBOIIN S 6JHIIN SNid SjenN|  Aetiig € JUe|g 65U 1105 9194 1105
SUEIg Pold T n /bW 200> UGEGIIN 5€ GyHIN Snjd ejeliN|  Aediig 22 Vel OSUd 1105 Z2 194 1105
Uerg peld r 1} /b 110> UBBGHIN SE GIHIIN SNId S1EMN| et Z uelg esury (105 7199 1105
uelg pield T n /bW 800> "EIUOWWY 'USBOMIN| _ ATEWiNg Gl Jue|g esulM 1o | 26 19 [0S |
SUelg piold T n 1/Bu 880> USBORIN SE 6)IIN SN SleniN| _ Aletiid Gl JUEl osUIg [0S | 26 104 1105 |
YUEG Pleld r ] /o 120> EluoWWY "UBBOIN| _ Aleuiig V1 AUe|g esu 105 82 194 1195
UElg el T n /Bu 1Z 0> USEOIIN S€ GHLNIN SNid S1eniN| _ Aleulig V1 NUEId e5uid 105 g2 194 (108
YUeg perd r n /B G 0> BIUCWIWY 'USDONIN|  Alewiig €1 UE[g esud 105 12199 105
Uerg prot r n /5w 190> USBOIIN 5 efyIN Snid e1eliN|  ATeuitid €1 Juelg esury 110S 12194 105
YUEIg Piold r f /oW 810> UBBONIN S€ SN Snid GIEqN|  Alelid L1 UEIg esuld (109 02 194 1105
YUelg pleld r 0 /B 600> BJLOWWlY "USBONIN| _ Adelud 11 YUeg esuld 1105 02 194 [0S
SUEG POl r n /B P o> USEGIIN S€ GHLIIN SNid SEnIN| _ ATewiid 1 JUelg esupd 105 1199 1105
Yueig peid r n /bW SLo> USECHIN SE 6NN SN|d SleqN|  Arewing GI-MSd 9199 MO
SUEG piold r n /B 820> USBOYIN S€ ejulN Snjd S1eliN|  Alewilid 8.0-MSd £ 194 MO
UE|G pioid r n /6w 200> USGONIN SE SJHYIN Snid S1eniN| _ Alewnd SE0-MSd 1199 MO
Uuelg pjeld r n /Bwt 6ev> EBIUOWIIY 'UBBOIIN| _ KEWHd a90-MN 6517609
ueig perd 3 4 /bW 10> UBSBOIIN SE 6}yN Snid e1eniN| _ Adewlid 6 uelg esury Juewdinbs | 92 19y 105
Ueid peld T N /oW 010> USBORN SE GHMIIN SN|d S1enIN|  Adewiid B Jiueld esufy JusWdinbs | 92 19y 1105
Yueig pled r n 178w G2 0> BIUOWIUTY "USBONN| _ Alewid 0} WUelg esuly Juewdinb | 62 134 1105
uelg peld f 0N Gy/ow V> EGWIWY "USBOMIN| _ Adetllg 29007103561V 62 195 1105
YUElg pold r n BB €2> E[UoWIY 'USBOMN| _ Aeuiig \L9°0-0-20-035-61v P2 194 1195
Uelg peld 3 n 570 92> EIUOWY "USBORIN| _ Aewid Z-0-01-SS-Z1V €194 oS
uglg pield T n /B e IOy USBOIIN]| _ Adewind £¢-80-95-ZIV € 199 1105
el el T n ByY/B 52> B 'USBONIN| _ ATeulii] OEE€0SSLIV o€ 194 1105
Ueig pieid r n Byy/Bw Ve oWy "UsbonIN| _ Adewiig Z-0C0-SS-LIV 9€ 19y 1105
epoY selg uoseay 9pog Jeyileny) | _uoneplieA Sjun s)insey o)Ajeuy odA L e|dwesg Qi ejeoldnqg Jeynuep| ejdwes 18P10 HOM

sesuey ‘eoueimen

Jue|d usBOsN puejuLe Jeuuo
uonesBnseAu| LogeZUsIORIBYD NS

sieyleN UOREPIBA PUB MOIASY BIEQ UiMm Bleq ojdwes
penupuoy ‘e-§ eiges




1w Buprodes pejessi - 0
)jw)) episIne Lisaooes juessed §97-9

Ywy Bupsodes peSN(pPe BuY) MOIEQ PUE J{tuj| UOAIBIEP POUIBW PEISN(DE BLY BACQE UDRBAUSILCD PEJEWIRST « [
Jwyt Bunsodes episino A1eAcoe: Jusssed QSHW/SH - ©
1INS8) QX ASW/SI PojeAS3 -

Jnse) ayeondnp yby yiw un ejeojidng - g

Xuelg eresuiy r n Boy/Bu £250> Kirolepy| Adewnd ¥-2-22-025-20V GGGE609
NIETg ejEsuy r n B/ 3150> —Anomepy|  Aeliing FC-12-095-20V GS5E609
NUEIS ejesuiy r n B3y/Bud 9L 0> Knolepy| Adewlig Z-0-12-035-20v GGGE609
YUElg ejesuny r n BBl 062 0> Kinolep|  Adetiig 2-0-02-035-20v GG5£609
Suelg ejesuny r n By/bw 07> AnoIepy|  Adeuing S9-61-02S-20V GGGEB09
Uelg eesury r n Go/bw Wi Kinole| Aelig 2-0-61-035-20V GS5E609
yue|d sjesury r n B5i/BwW 190> Knolepy[ Aeud S-81-a35-20V 6556609
YUEjg ejesuny r n /b 98.°0> KinoleN|  Kewnd P-2-81-035-20V 6SSE600
YUE(g e1esuy r n Boy/Bw £060> Kinoiopy|  Adetid - 0-81-a35-20V GG5E609
Ueg ejesuy 3 n Boy/BL e 0> Anoep| Adewilg 2-0-Z1-G35-20v S6GE609
Ueg ojesur r n BB 62 1> Kndlepy|  Kieulig 56261-a35-20V GGSE600
YUe|g ejesuid r n BB €e8 0> Kimolepy|  Adewnd §2-0-G1-035-20v GSGE609
YUE(g Sjesuiy r n Goy/Bw 061> Kmolen| Aewid P2 1-a35-20V SGSE609
WUEG ejesury r n BB V0> Kindlep|  Kewig Z-071-Q35-20Y GGGE609
NUE(g GjESUy r n B5/Bw 8vL 0> AinoleW| eresyang —Z eesdng P-2-€1-a35-20v GG5E609
YUEIQ S)esuny f n By/Bul P> Kinole|— Arewud 2-0-€1-Q35-20V GGGE609
Uelg OEsuR 3 n B3y/B or1 0> Stiojeoy|  AdBlild Z-0-€0-035-20V $9EE600
SIUE[E poulen r n /oW $10> BIUCUILIY 'UBBOAIN|  AdeWpd 2 lue|g esury J61EpA Z 199 MO
SUe|g POy r n 3 110> EBjUOWWY 'UeBomN| Alewiud BL-MO 2199 MO
YUE|g FOuien r n /B 050> E[UOWUIY "UeBOIN| _ Aetilid TT-MWN 2199 MS
YUEIg POWIey r n G/ P> wnpeg| Aewnd Z JUE[g 850N JUBLAIDS | 6vBce0a
UElg POUISI 3 n By/Bu 890°0> d1olwnpeg| Aewud d 101 VSe-035-20v 6162600
SUelg pouiery r n BB 62 1> dT101 wWnpeg Kewid d101-v12-035-¢0V 6192609
NUEIQ piolS 3 n /ow 900> UBBONIN S el Snid ejeniN G yuelg osuly JO}ep G199 MO
YUE|g PIed r f /bW 800> USBONIN S€ SJUyIN SNid G1BIN| _ AlElilg ¥ Yue|g OsUfy 151EM 7199 WS
UE[F plold r n /6w S00> USBORIN Se e1IiN snd e1eN | Uelg esuld J6jEM 1199 MD
YUeg ol r n /bW 020> B[UOWWY 'USBORIN| _ ATEWid vV \Ue[g 8suly 105 261949 1105
YUgjg plord r n /B €1 0> EJUCWIWY "UeBonIN| —_ Aewig 6 JUE[g 85UlY (105 81 194 105
SUElg plo f n bW €2 0> USBORIN SE e)lIN snid 8jeniN| _ Aletind 6 YUB|g 85Ul [10S g1 199 (109
r n /Bt 110> "~ E|UCWIWY 'USBORIN| _ Alewild 8 YUE(g 65UlY JI0S 9] 1d4 1105
-uolmuumuwﬂ_m 8poo Jeyentd | uonepies  [SHun ﬂlﬂ_wom oEMc( @W ojdweg a 23:@ Jsyguep o_ncﬁwf 18P0 NIOM

sesuey| ‘eoueIme]
Jue|d UsBOMN PUBILLE JOuLO
uoneBnseAu; uopezUsioRIEYD O)IS
sielljenDd) UCREPHEA PUE MaIASYN EJBg UM Bjeq ojdwes
penuguo) ‘-G ejqe




iyt Bufuode: peesalg - N
sIWj episino A1eaodes juesed §91 -1

1w Buoded peISNIpe By} MO(eq PUB LIl UORISIEP POLRSW PRISNIPE OU) BAOGE LOABJUSOLOS PIBWIAST - [

i Bugsodoy episine Aleacoes juested QSIS - O

UNS8I Qs QSW/SH PeleAe;3 - 4

unses ejeaydnp yBjy yim uni ejesndng - Q

H D34 % SO 3 f /B Lt USBOAIN Se eJN snjd ejelIN|  Adewiud 6-90-MO-MI0V FARGIIES
H 534 % SO 1 r [ 8Ly USGONIN SE oL)IN Snid G1eN|  Aewiid BLIE0-MO-MIOY €1 104 1108
H D3d % SO 3 r /5w I USBONIN SE SN snid ejeliN| _ Alelid £2-C0-MO-MIOV FARCITITS
H 034 % SO T f By/bw 109 USBOMIN Se eliLIN snjd oJeliN|  Alewd Z1-6-20-SS-aN IOV 21 109 (105
H 034 % SO 3 r BB 9iz USBOAIN Se ejMpN STid SjeniN| _eyeondng }Z ofgonana 1105 6-9-20-SS-aNIOY 71195 1105
H D34 % SO1 ;] r By/Bw [ USEOXIN SE )N SNid jemN|  Atewnd 6-9-20-5S-aNIOV 21194 105
H 034 % SO 7 3 Gy/bw 0091 USBOIIN S SN Snid SlelIN| _ /deting \1€-06-20-SS-INIOY | 2} 194 1108
H 034 % SO 7 r By/Bu 0.22 USDONN Se o)MIN snid ERIN|  Adetiig 0E-82-20-SS-aNIOY | 21190 [10S
H 034 % SO1 3 3 Byy/bul 0E6!L UBBOJIIN SE eJMIN Snid 8jeniN|  Aelind L2PZ-L0-SS-aNLOV | Z} 194 110§
H 534 % SO il r Boy/bw 96 USBONIN S oy)IN snid ejeliN|  Adetdlig £2-12-20-SS-aNIOY | Z1 184 1105
H D34 % SO 3 r Boi/Bwl 0.6 UBBONIN SE SJIN SN[ GIEIN|  Aletild Z-81-L0-SS-ANIOV | 2119 110§
H 234 % SO 1 r [ o101 USBONIN SE SjiiN Snid SjeNIN|  AJewd 81-91-20-SS-aNIOY | 2+ 194 105
H D34 % SO q f BB 178 USBONIN Se oJpIN snid GIEiN| _ Aelipg SEICI-Z0-SS-ANIOY | ZI 194 1105
H D34 % SO 7 r Goy/Bw 1€ USBO.IN SE SJMIIN SNjd SjeliN| _ Adeuiig \L0°0-0-20-5S-aNIOV | 2+ 190 1105
H 53" % SO 1 r /B vy USBONIN SE S}I)IN Snid GIeiN|  Alewid €-29°0-Z0-SS-ANIOY | 21194 1105
H 034 % SO 2 3 75w 33 USBOIN SE i SNid eleIN| _ Adedind YI-MO-IN IOV 81 104 1105
H D349 % SO 3 r /B 02¥S EBJUOWIUTY 'USBOAIN|  AlBliid £2-20-MO-3N 10V 21199 1108
H 234 % SO 7 r 1/Bw 768 USBOIIN SE eJMIN Sn[d SjeIN|  Alewid LZ€0-MO-INLOV 91 104 108
R 534 % SO B r /bW 0552 USEORIN SE ej}IN sn|d 61enIN|  Alewild 2-Z20-MS-3N10V 61104 1105

ueig ejestid T n 1/5w Ge'0> BIUCLUWY 'UGBOAIN| ofeaana € ejesnang MO 960-MSd G134 MO

Sueg ejesurd r n /B A BIUOWIWY 'UBBOAIN]  Aewnd 260-M5d S 199 MO

WUe|g ejesuy T n 1/ 080> BIUCUILIY 'UBBOIIN| _ Aewing V60-MSd S99 MO

HUelg eresuiy T n 0 0z 0> BlioWWY 'UBBOMN| _ Adewnd 920-M5d €104 MO

ue|g efesuy 3 n 7B 600> BIUGLIWY USBONIN| _ AEWlg V20-MSd €199 MO

UElg ejEsuIY r n 15 oV 0> B[UGWILY ‘UBBONIN| _ Alewid al0-MSd €104 MO

Ue|g oresury r n /B vZ 0> EiUoWWy 'USBONIN| _ Adewig 60-MW 7194 MO

Sue|g ejesury r n 1/ 910> E[UCWIY 'USBORIN|  Aewiid PO-MA 190 MO

uelg eesury T n Boy/Bw g8z 0> Knole| Adeuliid Z-0-8r-G35-20Y 8vPE600

Ueld ejesury r n Go/bw 920> Kiroien|  Aewud Z-0-92-035-20V GG5E609

VUElg ejesuny T f B/Ew 3E 0> o] Aewud Z-06¢-035-20V GGSE609
8po) selg :ommow epoy Jeyieny | uoneplea MED M_:mwm o§mc< odA w edwes Qi s)esndng _ocaﬂ.r:ou_ ojdwes 19pJO HIOM

SEsSUB) ‘0oUBIMET
Jueld usBoniN puejuLe JeuLoy

uoneBpseAu| uopeZUeloRIEYD BYIS

SI81IEND UOREPIEA PUE MOIABY EIEQ UM Bleq eidwes

penujuod ‘e-G 8iqe).

Nermes”




1wy Bupiodes pejessi - N
spw| episno Aieaodes juesed 01 -1

Wi Bugiodas pajsn(pe S} MO[Eq PUE JiL)| LORIEISP POUIO PEISAIpE BL} SAOQE LOARIUBIUCS POJRLURST ~ [

3w Buplodes episino Aleaoses Jussied ASW/SN - ©

1nse1 QdY ASW/SH pejeel3 - 4
nses eyealidnp yBiy W L ejeandnQ - Q

Qdd dNa av Z r Doy 1811 EJUCWUIY 'USBOIN] _ AJEWig Z-071-SS 3510V €109 1108

add dna avi Z r ST 72t USBONIN S€ 6NHIN Snjd S1EAIN|  Aeuiid \0E-82-80-SS-AN IOV 1Z 194 1105

H 034 % SO il r i/ow 100> USBOJIN SE e)lIN Snid eleniN| _ Arewid ge0-MSd 1 104 MO
T 534 % SO il T /B $000> GUGIPEINOIOIEXeH|  ABWig 1 el dul 0687609
H 034 % 501 7 T B 67E USBOIIN SE GJUJIN SNid 6jeiN| _ Adewig 01-MS Z 108 D
H 034 % SO 1 r [7:0] 08Z1 UBBONIN SE GILYIN SN 6jenIN] _ ejeondng B| 61E01ana MO To-Md Z 194 MO
H 034 % SO1 3 r 1/5 08ZL USBONN SE SN SN|d G1eqiN| _ AJBWiid T0-Md Z 194 MO
H 034 % SO T 3 7B 08¢ USBOINN SE SN Snid SledN|  Aelilg Z1-MSd 2194 MO
H D34 % SO 1 f /BW 198 ~UBBORIN SE )N SNId GIERIN| _ Aewng | g21-MSd 2198 MO
H 034 % SO gl 3 /bW Ov0F UBBONIN SE 6UIN Snid S1BNIN|  AJellid VEI-MSd Z1Wd MO
H D34 % S i r /50 997 USBONIN S SN 5N| ~ABwg 80-MSd 1idg MO
H 534 % SO g r 7B €0Z UGEO.IN S€ GJIN SN] Kieng VEO-MSd 114 MO
H O34 % SO1 q T /BuI %61 UGBOHIN S SJUlIN SN Keuig 8-MO 2194 MO
H 33 % SO 1 3 ] 0291 ~UBBONIN SE 6N SN[ SJeliN| _ AlEwing Z0N 1199 MO
H 534 % SO R r /oW riv Kl 1O-N 1199 MO
H 034 % SO i r /B 980 UBBONIN SE ejLNN snid GjeliN|  Aleling 1M 2199 MO
i 034 % SO 3 r 1/Bu 0100> JO4OSIY 1Rang1ie}|  Ateuiiig (GO T/v) 6suly Juewdinbs | GOSE609
3] D34 % SO1 q T By/b GG SUSIPEINOIO[SEXEH| AlBWld 500055 LIV 0687609
i O34 % SO il T Bo/Bw 19> 6UBIPEINGOIOJOEXBH]  AlEWlgd £ 150015511V 0667609
7 334 % SO 3 r BB 98> SUBIPEINQOIO[JOeXaH| AlBlig G O0-0V0-SSHIV 0687609
A D34 % SO 3 3 BB 5> SUBIPEINOIONOEXGH|  ABwild LO0G0V0SS-FIV 0687609
7 034 % 501 q r Byy/Bu > SUBIPEINGOIO|OEXeH |  AJBlild S00C0SSIHIV 0687609
q DY % SO1 i r ] 96> SUSIPEINGOIO[OBXEH |  ABWld SZG0E0SS IV 0687609
T D3 % SO1 1 3 B/Bw 96> SUSIPEINGOIOIOEXeH|  AlBwiid SLGE20SS LIV 0687609
T 534 % SO ] r Boy/B 9G> SUBIPE)GOIO[OBXeH|  MEWld S 002055 IV 0687609
A D39 % SO g r Boy/Bus 56> SUBIPEINQOIOJYOEXOH|  AlBllild £-G020-SSEIV 068v609
7 D34 % SO T T By/Bw 7o BUBIPEINGOIOOEXeH|  AIEd GE 105911V 0687609
3 D34 % SO 3 r Boy/bul 55> SUGIPEINGOIO[YOEXOH|  Alelllid SO0 0SS IV 068V609
3 D3y % SO 7 r Boi/bw 7G> BUBIPEJNOIOJYOEXeH| AEliig £-G'0"10-SS"L LV 0687609

H D3 % SO1 il r 7B Y3 UBDONIN SE SJUNN SNId SENIN|  Adewid 6-0L-MO-ME0Y 11194 1108

6po) selg uosesy 8po2 Joyent) SHun S}nsey hogﬂm:’,x odA Wo_‘aEmm ._owH_E]wo_ w_aEmm’ 19pI0 YIOM

// S

sesuey| ‘eousimen]
ueld usBOnN puejuued Jeuuo

uoneBpseAy) uopEZUSIORIBYD OIS

$1BY1|END UOREPIEA PUE MOjASY EYEQ Yim Eleq] jdiues
penujued ‘e-g elgeL




i} Bupiodel peteasty - N
SHW|) 6psINe Ateaodes juessed §91 -1

i Buniode) pesn(pe 8L} MO[Bq puE it UODBIEP POLReL! PejSN(DE el BAOQE UORRHUSILOD pajeWlsS -

ywij Bupodal episine Ateacoes juedied QSIW/SIN « ©

NS0y QdY ASW/SH PoleAlT - 4
unseJ ejeopdnp By L und ejealidng - @

ddd dna gv1 3 r i/Bw 90°0> BjUOUWIWY USCOIN| Alewild 2 Juelg OSuiM 105 £6 10y floS
ddd dna avi Z r 175w 900> USBONIN SE )N snid eleqiN|  Aletnd Z1 UEG O5Uly 1105 8¢ 194 1105
add dna av Z r i/BW 920 BjUOWLY 'USDOAIN| _ Alewid VS0-MSd S MD
Qdd dnd avi Z 3 J0] 100> USBONIN Se ejLjIN snid SjeIN| el g60-MSd 119 MO |
ddd dana avi Z r /B 900> UBBORN SE O)JL)iN Snid SlEqIN|  Alewid 90-MW 8199 MO
ady dnag avi Z r BB 9c> EBjUCWUIY "USBONIN| Aleliid Z-0-01-SS-Z1Y €€194 (105
ady dnd v Z r BB z> BJUOWIUIY 'USBONIN|  Alewid £E2-Cc- 105501V 76199 (105
ddd dna avi 2 r B3/Bw [9°0] USBORIN S eYMIIN Snid SlenIN| Alelwid £-2-€0-SS-90V 1199 1105
Qadd dna avi Z 3 BY/Bw 961 UBBORIN [ep[el [El0L|  Aeid V-2-66-055-C0V T0££609
Gdd dna av Z r Db > (JUS[EAEXBH) WNiWoIg) | ATBWid Z-0-Vor-Q35-20Y 8269609
epo)) selg uosesy 8poD ._o_.k_mzc uoneplieA m_:b sjinsey SJAlBUY edA L ojdwesg E Bmo__n:m houlwcou_ ojdwesg 18P0 HOM

SEBSUR) ‘eousimen
JuB|d UBBOMN PUBlLLEL] JBULIOY

uopebpseAu| uopezusORIEYY B)IS

sI9[enD UoNEplieA PUB MeiASY Bleq Lim Bjeq ejdwes

penupuod ‘-G elqeL




Site Characterization Report February 1, 2006
Former Farmland Nitrogen Plant
Lawrence, Kansas

Field duplicate samples were to be collected as specified in the Work Plan at a frequency of one per
ten environmental samples. Confirmation (inter-laboratory duplicate) samples were to be collected
for verification of on-site laboratory analysis by the off-site laboratory at the frequency of one per 15
environmental samples. One hundred seventy-seven (177) field duplicates were collected in the
form of inter-laboratory duplicate samples (68 samples) and field duplicates (109 samples) during
field investigation activities. Twelve (12) laboratory duplicates, forty (40) field duplicates and sixty-
eight (68) inter-laboratory duplicate confirmation sample results exhibited high RPD results. As
stated in CLP Data Validation Guidelines duplicate sample analysis will be qualified based on if the
results of the duplicate fall outside the acceptable RPD. If the RPD for the field duplicate and
associated sample is outside an acceptable limit (50% for soils, 20% for water, or associated
laboratory limit) the samples results and reporting limit for the constituent will be coded as estimated.
Additional samples may be coded if the reviewer considers the samples sufficiently similar to the
duplicate sample. Seven (7) soil and five groundwater samples were “J” coded with a “Z” qualifier as

estimated data based on high laboratory duplicate RPD results. The following constituents were
coded:

e Hexavalent Chromium — 1 soil sample;

o TKN - 1 soil sample;

Ammonia as Nitrogen — 2 water and 3 soil samples; and,
Nitrate plus Nitrite — 3 water and 2 soil samples.

Thirty-six (36) soil and four (4) groundwater resuits were coded “J” with a “D” qualifier as estimated
data based on high field duplicate RPD results. The following constituents were coded:

* Selenium — 2 soil samples;

* Nitrate plus Nitrite — 2 soil samples;

e Arsenic — 2 soil and 2 groundwater samples;

* Ammonia as Nitrogen — 2 soil and 2 groundwater samples;

e Barium - 4 soil samples;

* . Lead - 6 soil samples;

* TKN - 6 soil samples; and

e Chromium — 12 soil samples.

Sixty-six (66) soil and two (2) groundwater samples were “J” coded with a “D” qualifier as estimated
data based on high confirmation sample RPD results. The following constituents were coded:

¢ Barium — 2 soil samples;

o TKN — 2 soil samples;

* Arsenic — 6 soil samples

e  Chromium - 8 soil samples;

+ Nitrate plus Nitrite ~ 12 soil samples; and

¢ Ammonia as Nitrogen — 2 groundwater and 36 soil samples.

Rinse blanks were to be collected one per day and a field blank was to be collected from the primary
water sources at the site. Trip blanks were to be submitted one per cooler containing samples for
VOC analysis. Two (2) field blanks, seventy-five (75) rinse blanks and nine (9) trip blanks were
collected for analysis during field investigation activities. However, several field and rinse blanks
reported detectable concentrations of the contaminant of concern. As stated in CLP Data Validation
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Guidelines, any type of field blank (rinseate, field and/or trip) is evaluated the same as the laboratory
method blank. For common laboratory contaminants ten times the value in the blank is used to
qualify the associated data. For all other contaminants five times the value in the blank is used to
qualify the associated data. The procedure states that concentrations in primary samples are
evaluated by comparing the reported concentration (if any) to the value of five or ten times the value
in the blank considering which contaminant itis. The data validation guidelines state that if the
reported concentration is less than five/ten times the value of the blank then the data is qualified by
changing the reported result to less than (*U code”) with an elevated reporting limit. Because of field
blank contamination; one hundred twenty-six (126) soil samples and thirty-two (32) groundwater
samples were “U” coded with an elevated reporting limit including a “J” qualifier. Based on rinse
blank contamination nineteen (19) soil and nine (9) groundwater samples were “U” coded with an
elevated reporting limit including a *J” qualifier. Using the guidelines provided above three (3) soil
and three (3) groundwater samples were U” coded with an elevated reporting limit including a *J”
qualifier due to method blank contamination. Eight (8) of the required trip blanks were included in
the sample coolers but not analyzed by the laboratory however no compounds were detected in
those trip blanks that were analyzed indicating cross-contamination during shipment is not an issue.
Three of the required (3) rinsate blanks were not collected during sediment sampling activities
however it was determined that the root cause of field/rinsate blank contamination was due to the
water source rather than field procedures. Therefore, the lack of rinsate blank results for the
sediment sample does not adversely impact the results obtained.

Twenty-eight (28) soil samples were “J” coded with a “G” qualifier due to MS/MSD percent recovery
outside limits. Fourteen (14) of the samples were coded biased high and fourteen (14) as biased
low. Thirty soil samples were “J” coded with an “F” qualifier based on a high MS/MSD RPD result.
Twenty-four soil and twenty-three groundwater samples were “J” eoded with an “L” qualifier due to

LCS percent recovery outside limits. Thirty-three of the samples were coded biased high and 14 as
biased low.

KDHE Split Samples

During the course of SC field activities, a representative from KDHE was on site to observe sampling
activities and to collect split samples. These events are summarized below:

e On April 19 and 20, 2005, Mr. Kurt Limesand of the KDHE collected split groundwater samples
from monitoring wells MW-03, MW-05 and MW-06. The groundwater samples were analyzed for
nitrate plus nitrite as nitrogen using USEPA Method 300.0, ammonia using USEPA Method
350.1, and metals using USEPA Method 200.7. Relative percent difference (RPD) calculations
were performed on the data between the on-site laboratory results and the results obtained by
the KDHE Laboratory. The RPD were within twenty (20) percent for all analytes in the split
samples, except for Chromium in MW-03 and nitrate plus nitrite as nitrogen in MW-05. The
KDHE split sample for MW-05 was analyzed for metals, however the original MW-05 sample

submitted to the on-site laboratory was not. Therefore no comparison could be made between
these samples.

e  On March 29, 2005, Mr. Kurt Limesand with the KDHE collected a split sediment sample from
location AO1NE-SED-15-0-2". The sample was analyzed by the Division of Health and

189



Site Characterization Report February 1, 2006
Former Farmland Nitrogen Plant
Lawrence, Kansas

Environmental Laboratories (KDHE laboratory) for total metals using EPA Method 6010. On
April 6, 2005, Mr. Limesand collected a groundwater split sample from location AO1W-GW-06-9".
The sample was analyzed by the KDHE laboratory for Ammonia using EPA Method 350.1.
Relative percent difference was calculated between the results from the original samples and the

split sample results. All RPDs for the samples were below fifty (50) percent in soil and twenty
(20) percent in groundwater.

s On May 4, 2005, Mr. Kurt Limesand with the KDHE collected a spilit soil samples from locations
A05-SS-05-4-8.5" and A05-SS-06-4-6.5". 'The samples were analyzed by the KDHE laboratory
for total metals using EPA Method 6010 and 245.1. Relative percent difference was calculated
between the results from original samples and the split sample results. All RPDs for the samples
were below fifty (50) percent in soil except for arsenic, cadmium and chromium in sample A05-
S$S-05-4-8.5' and arsenic, barium, chromium and lead in sample A05-SS-06-4-6.5". Both
samples were collected within the fill material of the Catalyst Landfill.

Summary

The data review indicates that with a few exceptions the data can be used as intended for the
project. Sample results that are coded as estimated are still.useable to achieve the project
objectives. The completeness criterion of 100 percent for primary samples has been achieved for
the project because all primary samples were collected as specified in the Work Plan during field
investigation activities. All primary data can be used as intended to achieve the project objectives
stated in the Work Plan.
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6.0 CONCLUSIONS

Site Characterization activities for the Property were completed as outlined in the
KDHE-approved SC Work Plan. Field activities were completed from late March to early May
2005, with additional sampling events occurring in June and July 2005. The primary objective of
the site characterization was to collect environmental data to identify the aerial and vertical extent
of the targeted analytes at the property. To achieve this objective the site was classified into six
site areas based on former property use or natural site boundanes. These areas are:

+ Area A: UAN Storage Area

¢ Area B: Northern Ponds

* Area C: Northwest Site Area
e Area D: Operations Area

e Area E: Southwest Site Area
* Area F: Southeast Site Area

The targeted analytes of the SC were nitrates, ammonia, RCRA metals, TPHs, VOC, and PCBs.

These were targeted per the specific site areas based on past operational activities and previous
site investigations.

In support of this effort 404 sample locations were sampled, generating over 1,200 samples.
These samples were submitted for analysis for the following constituents:

¢ 838 soils, 184 sediment and 29 groundwater samples were analyzed for Nitrate plus
Nitrite and Ammonia as Nitrogen;

+ 153 sediment samples were analyzed for TKN;

s 82 soils, 165 sediment and 1 groundwater samples were analyzed for RCRA metals;
* 54 sediment samples were analyzed for Hexavalent Chromium;

e 33 soil and 3 sediment samples were analyzed for TPH;

22 soil and 19 sediment samples were analyzed for VOCs; and

+ 4 soil samples were analyzed for PCBs.

Three site areas were deemed to have not been impacted by former plant operations and require
no further action. These areas are Areas C, E, and F which comprise 225 acres of the 467 acre

site area. These areas are vegetated, and concentrations for total nitrate plus ammonia were
below the RSK threshold value of 200 mg/kg.

The remaining site areas comprising the remaining 242 acres of the site were found to contain

areas of interest. Some of these areas will be considered for interim measures. The AOls
_ identified are:
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Area A

Central Ponds: Site Characterization data obtained from and in the vicinity of the Central Ponds
indicates that total nitrogen contamination is limited to the pond area, with total nitrogen
concentrations measured in excess of 10,000 mg/kg. Samples collected outside of the pond area
were observed to have total nitrogen concentrations at levels of less than 100 mg/kg. It is
recommended that the Central Ponds, which are intermittently full of surface water runoff
(depression storage), be allowed to dry sufficiently and the sediment material contained within the

ponds be excavated to bedrock and the area re-graded to eliminate the possibility of depression
storage from occurring.

6.000,000-Gallon UAN AST Area: Analytical results indicated that the subsurface soils in this
12-acre area immediately adjacent to this tank and extending to the west have been impacted by
former UAN production and storage activities. Total nitrogen concentrations are observed to
increase at depth with levels in‘excess of 1,000 mg/kg

Bag Warehouse Area: A 2-acre area along the northern and eastern ends of the Bag Warehouse
has been impacted by former UAN production and storage activities. Total nitrogen
concentrations are observed to increase with depth, with levels in excess of 1,000 mg/kg.

Northern Reach of Primary Drainage Ditch: Although Area C has been interpreted as not having
been impacted by former plant operations, it was observed that the northern third of the primary
drainage ditch for the site has received nitrogen-impacted sediment from Area A. Area A borders
the western bank of this ditch, and as it extends east along the southern end of the Northern

Ponds. Analytical resuits for these collected samples indicated total nitrogen levels greater than
1,000 mg/kg.

AreaD

Urea Runoff Storage Vault and Urea Production Area: Although the majority of samples collected
in the Urea Production Area indicated total nitrogen concentrations in soils in excess of
100 mg/kg, it was noted that total nitrogen concentrations increased with depth in the vicinity of

the Urea Runoff Storage Vault. Total nitrogen concentrations in this area were measured in
excess of 1,000 mg/kg.

Oil Pond: Three locations were sampled in the footprint of the Oil Pond that was formerly used
for fire training activities. Waste oil was burned in this pond for the fire training exercises.
Analytical results indicated that residual petroleum hydrocarbons are present in the soil contained

in the pond area. The highest observed TPH concentration in the soil samples collected was
560 mg/kg.

Spill Pond: Three locations were sampled in the footprint of the Spill Pond that was used formerly
for containing spilled # 2 fuel oil. This fuel oil was contained in two ASTs and utilized for a
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backup energy source for on-site electrical generators. Analytical results indicated that residual
petroleum hydrocarbons are present in the soil contained in the pond area. The range of TPH
concentrations observed in sediment samples from this pond was 640 mg/kg to 4,500 mg/kg.

Catalyst Landfill: The location of the Catalyst Landfill was defined during site characterization
activities. A sample of the catalyst material was retrieved at a depth of approximately 4 to 8 feet
at sample location A05-SS-05 and was submitted for analysis. Total chromium was detected in
this sample at a concentration of 10,100 mg/kg. A second sample was retrieved in this general
location and submitted for TCLP analysis with a reported result of non detect for this catalyst
material for Arsenic, Cadmium, Chromium, Lead, Mercury, Selenium, and Silver. Barium was

detected at a concentration of 1.3 mg/l, which is well below the regulatory limit of 100 mg/l. The
Catalyst Landfill covers approximately .04 acres.

Ammonia Production-Primary Reformer Area: A 0.8-acre area at the Primary Reformer was

found to have total nitrogen concentrations between 100 and 1,000 mg/kg with concentrations
increasing with depth.

It is also recommended that additional background concentration information be collected via
limited sampling efforts. Based on the SC data, it is apparent that ammonia and nitrates,
chromium, arsenic, and TPHs are present on site at levels of interest. As TPHs are not naturally
occurring, background levels for comparative purposes would be zero. It was also suspected that
ammonia and nitrate levels would be elevated in areas on site due to the past manufacture of
nitrogen-containing compounds on site, and that appropriate cleanup levels would need to be
determined based on background concentrations in soils and groundwater.

In addition, background concentrations for arsenic and chromium in native soils and groundwater
will need to be established. Based on the results of this investigation, it is recommended that
additional background samples be collected upgradient of the site in areas that would not have
been impacted by property operations. These data are necessary to complete background
environmental quality characterization for the identified analytes and to support the development
of appropriate cleanup goals. It is also recommended that select monitoring wells north of the six
primary ponds be re-sampled, and the samples be submitted for arsenic analysis to confirm the
arsenic levels observed during SC sampling activities.

Extent of Impacted Groundwater

Impacted groundwater is present at the site. Groundwater samples from 39 groundwater
monitoring wells and 29 groundwater samples collected using a Geoprobe® rig were analyzed
for nitrogen compounds (nitrate, nitrite, and ammonia). Nitrate-nitrogen (Nitrate-N) was detected
above U.S.E.P.A. Maximum Contaminant Level (MCL) of 10 mg/L in 21 of 39 groundwater
monitoring wells and 23 of 29 Geoprobe® groundwater samples. High concentrations of

ammonia-nitrogen (ammonia-N) were also detected in groundwater; however, there is no MCL for
ammonia.
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Groundwater samples from 14 groundwater monitoring wells were analyzed for RCRA metals
(Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Selenium, and Silver). Arsenic was
detected above the MCL of 10 pg/L in 12 of 14 wells. None of the other RCRA metals were
detected at concentrations above the MCL.

Silty Clay Aquifer

Nitrate-N concentrations range from 0.15 to 33,310 mg/L in the Silty Clay Aquifer. Nitrate-N
concentrations were highest near the former West Pond and Krehbiel Pond. Another area of high
(>100 mg/L) nitrate-N concentrations is in the vicinity of the former No. 2 Urea Bulk Warehouse.
The highest concentration of nitrate-N in any groundwater samples from this location was 33,310
mg/L in Geoprobe® sample AOTNE-GW-16. Concentrations of less than 10 mg/L are found
south of the former No. 2 Urea Bulk Warehouse and north of the railroad tracks forming the
northern boundary of the site.

Ammonia-N concentrations range from less than 0.06 to 51,640 mg/L in the Silty Clay Aquifer.
Ammonia-N concentrations were highest near the West Pond and Krehbiel Pond. The area
around the #2 Urea Bulk Warehouse was observed to have Ammonia-N concentrations in excess
of 1,000 mg/l. Concentrations of less than 10 mg/L are found south of the former No. 2 Urea Bulk
Warehouse and north of the railroad tracks forming the northern boundary of the site.

Six wells screened in the Silty Clay Aquifer were analyzed for Arsenic. Arsenic concentrations
range from 14.7 to 138 pg/L in the six groundwater samples collected from the Silty Clay Aquifer
and analyzed for metals. All the wells sampled for arsenic are in the vicinity of the northern

ponds. Arsenic concentrations were highest in monitoring well PSW-03A located north of the
West Lime Pond.

Deep Alluvial Aquifer

Nitrate-N concentrations range from less than 0.06 to 24.2 mg/L in the Deep Alluvial Aquifer.
Nitrate-N concentrations exceeded the MCL of 10 mg/L only in the northwest portion of the
property in groundwater monitoring well PW-09 (24.2 mg/L).

Ammonia-N concentrations range from 0.2 to 31.9 mg/L in the Deep Alluvial Aquifer. Ammonia-N
concentrations exceeded 10 mg/L only in the northwest portion of the property in groundwater
monitoring well PW-09 (31.9 mg/L).

Six wells screened in the Deep Alluvial Aquifer were analyzed for arsenic. Arsenic concentrations
range from less than 10 to 41.1 pg/L in the Lower Aquifer. Arsenic concentration was highest in

monitoring well PSW-03B, located north of the West Lime Pond.

Bedrock Water Bearing Zone
Nitrate-N concentrations range from less than 0.06 to 1,780 mg/L in the Bedrock water bearing

zone. Nitrate-N concentrations were highest in groundwater monitoring well PW-01 (1,780 mg/L)
and in monitoring well N-02 (1,620 mg/L) on top of the sandstone hill at the former UAN lagoons
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and present location of the 6,000,000-gallon AST. Nitrate-N concentrations in wells in the
Chrome Destruct Area ranged from less than 0.06 mg/L to 98.9 mg/L.

Ammonia-N concentrations range from less than 0.06 to 1,140 mg/L in the Bedrock Water
Bearing Zone. Ammonia-N concentrations were greater than 10 mg/L only in groundwater
monitoring wells PW-01 (900 mg/L) and N-02 (1,150 mg/L).

Two wells screened in the Bedrock Water Bearing Zone were analyzed for arsenic. Arsenic

concentrations range from less than 10 to 21.6 pg/L. Arsenic concentrations were measured in
monitoring well MW-06 at a concentration of 21.6 mg/L. ‘

In summary, based on the well control across the site, impacted groundwater appears to be
localized in several areas that are directly linked to past plant operations that produced ammonia,
urea, or stored nitrogen containing materials. These areas are Area A and Area B with the
highest concentrations of nitrate and ammonia observed along the north and northeastern
perimeter of Area A and at the West Extension Pond and the Ammonia Plant. The West
Extension Pond, West Pond, and Krehbiel Pond areas were observed to have the highest nitrate
and ammonia concentrations in groundwater. Elevated Nitrate levels in groundwater directly
correlated with areas of total nitrogen-impacted soil.
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