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Name of LOU: 
 

Storm Sewer System in Area IV 

Goal of Closure: • Continuation of current use – regulatory closure not 
presently requested. 

 
Site Investigation Area: 
 

• Size:  Approximately 25,000 linear feet in total. 
- Approximately 3,800 linear feet of the Storm Sewer 

System is located in Area IV. 
• Location:  In Area IV, segments of the Storm Sewer 

System run north-south along 5th, 6th, and 7th Streets and 
run east-west in the southern portion of the Site.  
Additionally, in the southern portion of the Site, a north-
south line connects the east-west lines near the eastern 
boundary. 

• Current Status/Features:  The Storm Sewer System is 
currently active. 

 
Description: Storm Sewer System in Area IV 

• The Storm Sewer System is a subsurface feature that 
carried storm water run-off and process effluent from the 
southern portion of the BMI site. 

• The Storm Sewer System in Area IV consists of mostly of 
north-south trending lines in the area of Units 1 and 2, and 
east-west trending lines in the southern portion of the Site 
near LOU 62 (State Industries Inc.). 

• The system provided a means to manage both storm 
water and industrial effluent [Ref. 7]. 

• Branches of the Storm Sewer System in Area IV passed 
through and carried effluents from the State Industries Inc. 
Site (LOU 62), the Unit Buildings 1 and 2, and surface run-
off from LOUs 41 (Unit 1 Tenant Stains), 65a through 65d 
(various lessees), 26 (Trash Storage Area), 25 (Process 
Hardware Storage Area), 27 (PCB Storage Area, 28 
(Hazardous Waste Storage Area), and 4 (Hardesty 
Chemical Company), and some off-site facilities. 

• Discharges to the sanitary sewer via the acid drain system 
occurred on at least three occasions in 1974 to facilitate 
repairs to the leaking liner in one of the surface 
impoundments in LOU 62 [Ref. 7]. 
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• Waste from LOU 4 (Hardesty Chemical Company) was 
discharged to the “sewer” [Ref. 1 and 6]. 
- Hardesty’s manufactured products included: synthetic 

hydrochloric acid (muriatic acid), monochlorobenzene, 
paradichloro-benzene, orthodichlorobenzene, 
synthetic detergents, pesticides (i.e., DDT), and soda 
arsenite solution [Ref. 1 and 6]. 

• Constituents associated with on-site processes may have 
entered the storm sewer system through surface run-off. 

• The Storm Sewer System in Area IV discharged to an off-
site location and/or to the Beta Ditch (LOU 5) through a 
line that runs north between the Unit 1 and Unit 2 
buildings.  This line discharged into the western diversion 
ditch of LOU 5. 

 
A description of the Site-wide extent of the Storm Sewer 
System is detailed below to provide the current understanding 
(based the documents reviewed) of the historical and current 
use of the system and the process waste streams that are 
known to have entered or may have potentially entered the 
system.  Phase B investigations for the segments of the Storm 
Sewer System in Area IV are discussed in the “Proposed 
Phase B Soil Investigation/Rationale” section of this LOU 
summary document. 
 
• The Storm Sewer System comprises a network of 

concrete and clay tile storm drains (subsurface pipes), 
manholes (drop inlets), and outfalls (discharge points), 
which were installed during construction of the original 
BMI complex in 1941 to 1942 [Ref. 2]. 

• The system provided a means to manage both storm 
water and industrial effluent [Ref. 7]. 

• The Storm Sewer System was constructed of several 
smaller networks, each of which drained a discrete portion 
of the BMI complex and discharged to different outfalls 
[Ref. 7]. 

• Outfalls occurred along the Beta Ditch, tributaries to the 
Beta Ditch, and other drainage ditches.  The storm 
water/effluent ultimately all merged in the Beta Ditch and 
was conveyed off-site to the upper and lower BMI Ponds 
[Ref. 7]. 

• From 1941 through January 1976, the Storm Sewer 
System conveyed storm water and process effluent from 
the southern portions of the Site to the Beta Ditch [Ref. 7]. 

• Onsite run-off from storm events historically would follow 
local topography, enter nearby drop inlets, and follow the 
storm drain to an outfall [Ref. 7].  
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• Storm Sewer System also historically conveyed effluent 
from the following off-site sources:  U.S. Lime facility 
(Chemstar), Stauffer Chemical, Jones Chemical, and 
Timet, Inc. [Ref. 7]. 

• Between 1945 and 1976, process effluent, or waste water, 
contained classes of chemicals associated with chlorate, 
perchlorate, elemental boron, and leach plant processes 
as well as slurried sodium chlorate filter cake containing 
0.05 percent by weight hexavalent chromium [Ref. 7]. 

 
1976 - Present: 
• By January 1976, the Storm Sewer System was no longer 

used to convey process effluent or wastewater.  The Kerr-
McGee Chemical Company (Tronox) attained “zero 
discharge” status [Ref. 7]. 

• The Storm Sewer System only conveyed storm water and 
once-through non-contact cooling water to the Beta Ditch 
[Ref. 7].  

• Currently, process wastewater and fluids are conveyed 
throughout the Tronox Site by a system of surface and 
subsurface pipelines to onsite lined surface 
impoundments [Ref. 7].  

• Many storm drains located in, or near, process areas have 
been sealed or retrofitted with a protective berm to reduce 
the possibility that wastes, process fluids, or process area 
contaminated storm water runoff would accidentally enter 
the Storm Sewer System [Ref. 7]. 

 
 

Process Waste Streams Associated with 
LOU 59 in Area IV 

Known or Potential Chemicals Associated with 
LOU 59 in Area IV 

Storm water runoff from LOUs 41, 65a and 
65b, 25, 26, and 28 

• Pre 1976 – TPH (from vehicle operations) and 
chemicals from process effluent listed in this 
table. 

• Post 1976 – TPH (from vehicle operation), wet 
chemistry analytes, and perchlorate. 

 
Process effluent consisting of slurried filter 
cake, mother liquor and storm water 
contaminated by spills or releases of process 
fluids from chlorate production [Ref. 7]. 
 

• Chlorate 
• Metals (hexavalent chromium) 
• Wet chemistry analytes 
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Process Waste Streams Associated with 

LOU 59 in Area IV 
Known or Potential Chemicals Associated with 

LOU 59 in Area IV 
Process effluents from perchlorate production 
process including slurried filter cakes and cell 
bottoms, spent caustic scrubbing solution 
from chlorine gas scrubbing operations, and 
AP Cooling Tower overflow [Ref. 7]. 

• Perchlorate 
• Chlorate 
• Metals (Hexavalent chromium, magnesium, 

platinum) 
• Ammonia 
• Wet chemistry analytes 
• Sodium chloride and sodium hypochlorite 
 

Process Waste Streams Associated with 
LOU 62 (State Industries Inc. Site) 

Known or Potential Chemicals Associated with 
LOU 62 (State Industries Inc. Site) 

Pickling process wastes from State Industries 
process line and surface impoundment that 
was periodically drained for pond 
maintenance [Ref. 7]. 
 

• Metals (iron, total chromium, barium, 
arsenic, cadmium, lead, selenium) 

• Sulfuric acid 
• Borax 
• Soda ash 
• Phosphates 
• pickle liquor (FeSO4)  
• TURCO II HTC Soap 
• Wet chemistry analytes 

 
Neutralized and un-neutralized waste cyanide 
solution [Ref. 7]. 
 

• Cyanide 

Process Waste Streams Associated with 
LOU 4 (Hardesty Chemical Site) 

Known or Potential Chemicals Associated with 
LOU 4 (Hardesty Chemical Site) 

Effluents from Hardesty Chemical Site 
[Ref. 7]. 
 

• Metals 
• Wet chemistry analytes 
• VOC 
• SVOC 
• TPH 
• Organochlorine pesticides 

 
Process Waste Streams Associated with 

LOU 59 Site-Wide 
Known or Potential Chemicals Associated with 

LOU 59 Site-Wide 
Once-through non-contact cooling water • None 

 
Boron process neutralization tank waste 
solution from elemental boron process 
[Ref. 7]. 

• Metals 
• Wet chemistry analytes 
• Sodium Borate 
 

Effluent from Manganese Leach Plant 
Process Area consisting of manganese 
dioxide cathode wash solution. 

• Hexametaphosphates 
• Metals (manganese, magnesium) 
• Wet chemistry analytes 
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Process Waste Streams Associated with 

LOU 59 Site-Wide 
Known or Potential Chemicals Associated with 

LOU 59 Site-Wide 
Storm water run-on/run-off from manganese 
tailings area where leach acid thickener 
underflow sludge (filtered or unfiltered) is 
disposed. 

• Metals (barium, zinc, nickel, lead, and 
manganese) 

• Sulfide 
• Sulfuric acid 
 

Effluent from Manganese Leach Plant 
Process Area [Ref. 7]. 

• Sulfuric acid liquid wastes. 
• Manganese sulfate liquid wastes 
 

 
Overlapping or Adjacent LOUs 
in Area IV:  

The following LOUs overlap or are adjacent to LOU 59: 
Overlapping LOUs 
• LOU 25 (Process Hardware Storage Area) – LOU 59 

overlaps the western boundary of LOU 25. 
• LOU 65b (Buckles Construction Company) – LOU 59 

overlaps the western boundary of LOU 65b. 
Adjacent LOUs 
• LOU 4 (Hardesty Chemical Company) – Located between 

two north-south trending lines on the west and east sides 
of Unit 2. 

• LOU 26 (Trash Storage Area) – Located to the east and 
west of the portion of LOU 59 that runs along 6th Street. 

• LOU 28 (Hazardous Waste Storage Area) – Located west 
of the portion of LOU 59 that runs along 7th Street. 

• LOU 36 (Former Satellite Accumulation Point, Unit 3 – 
Maintenance Shop) – Located east of the portion of LOU 
59 that runs along 7th Street. 

• LOU 41 (Unit 1 Tenant Stains) – Located east of the 
portion of LOU 59 that runs along 5th Street. 

• LOU 62 (State Industries Inc.) – Located south of the 
onsite, southwestern-most portion of LOU 59. 

For detailed information on these LOUs, please refer to the 
specific LOU data package. 
 

LOUs Potentially Affecting Soils 
in LOU 59:  
 

• LOUs 65b and 41:  Branches of the Storm Sewer System 
run along the west side of Unit 1.  The system potentially 
carried storm runoff or effluents from these LOUs.  As a 
result, the analytical plan for samples collected from LOU 
59 will include analyses for VOCs, SVOCs, and TPH. 

• LOUs 4, 25, 26, 28, 36:  Branches of the Storm Sewer 
System run along the west and east sides of Unit 2.  The 
system potentially carried storm runoff or effluents from 
these LOUs.  As a result, the analytical plan for samples 
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collected from LOU 59 will include analyses for VOCs, 
SVOCs, OCPs, and TPH. 

• LOU 62 – State Industries Inc. Site:  LOU 59 received 
discharges from surface impoundments at the State 
Industries Inc. Site (LOU 62) during repairs to leaking 
liners.  The system also received storm water runoff from 
the area near the State Industries warehouse.  As a result, 
the analytical plan for samples collected from LOU 59 will 
include analyses for VOCs, SVOCs, TPH, and cyanide. 

• For further information please refer to the specific LOU 
data packages. 

 
Known or Potential Chemical 
Classes: 

• Metals 
• Hexavalent chromium 
• Wet chemistry analytes 
• Perchlorate 
• Cyanide (associated with LOU 62) 
• VOCs (associated with LOUs 4, 28, 36, 62, 65a & b) 
• SVOCs (associated with LOUs, 4, 28, 62, 65a & b) 
• TPH (associated with LOUs 4, 27, 28, 36, 41, 62, 65a & b) 
• Organochlorine pesticides (associated with LOU 4) 
 

Known or Potential Release 
Mechanisms: 

• Releases to soil could have occurred due to breaks or 
leaks of liner pipes or at pipe joints/connections; however, 
no releases have been reported in the documents 
reviewed. 

• If releases occurred on an on-going basis, migration to the 
groundwater would be possible; however, no releases 
have been reported in the documents reviewed. 

• Discharges to the sanitary sewer via the acid drain system 
occurred on at least three occasions in 1974 to facilitate 
repairs to the leaking liner in one of the surface 
impoundments in LOU 62 [Ref. 7]. 

• Waste from LOU 4 (Hardesty Chemical Company) was 
discharged to the “sewer” [Ref. 1 and 6]. 

• Prior to 1976, waste waters conveyed by the Storm Sewer 
System were discharged to surface water of the Beta 
Ditch (LOU 5) [Ref. 7]. 
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Results of Historical Sampling: • No known historical soil sampling was identified in the 
documents reviewed for LOU 59 in Area IV. 

• Downgradient monitoring wells (M-92, M-93, and M-97) 
are tested for total chromium, perchlorate, and total 
dissolved solids as part of periodic or routine groundwater 
monitoring programs [Ref. 3].  Analytical results are 
summarized in LOU 59 Area IV Table 6 [Ref. 3]. 

 
Did Historical Samples Address 
Potential Release? 
 

• No 

Summary of Phase A SAI: Soil 
• Upgradient boring M116 (upgradient) [Ref. 3] and Phase A 

SA03 (upgradient) and SA04 (upgradient and adjacent) 
are located near LOU 59 and were specifically sampled to 
evaluate this LOU [Ref. 4]. 

 
Groundwater 
• Wells M-92 and M-97 are located downgradient of LOU 59 

and were sampled specifically to evaluate this LOU 
[Ref. 4]. 

 
Chemical classes detected in Phase A soil borings SA03 and 
SA04: 

• Metals 
• Perchlorate 
• Wet chemistry analytes 
• VOCs 
• SVOCs  
• Organochlorine pesticides 
• Dioxins/furans 
• Radionuclides  
• Asbestos 
 

As a result of the Phase A data, the Phase B analytical plan 
for samples collected from LOU 59 in Area IV will be 
expanded to include analyses for dioxins/furans, 
radionuclides, and asbestos. 
Analytical results for soil and groundwater from the Phase A 
sampling event are summarized in LOU 59 Area IV Tables 1 
through 5 and LOU 59 Area IV Tables 7 through 22 (see 
attached) [Ref. 4]. 
 

Are Phase A Sample Locations 
in “Worst Case” Areas? 
 

• No 
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Is Phase B Investigation 
Recommended? 
 

• Yes 

Proposed Phase B Soil 
Investigation/Rationale: 

The Phase B Source Area Investigation of LOU 59 in Area IV 
consists of collecting soil samples from 15 locations. 

- Ten (10) soil borings will be drilled along the 
boundaries of LOU 59. 

- Three (3) soil borings will be drilled south (upgradient) 
of LOU 59. 

- Two (2) soil borings will be drilled north 
(downgradient) of LOU 59.  

- All 15 borings along with the analytical program to 
evaluate soil samples from LOU 59 are listed on 
Table A – Soil Sampling and Analytical Plan for 
LOU 59. 

• Soil sample locations consist of both judgmental and 
randomly-placed locations. 

• Judgmental sample locations: 
− Designed to evaluate soil for known or potential 

chemical classes associated with LOU 59, based 
on the known process waste streams. 

− Seven (7) of the 15 sample locations are 
judgmental locations and consist of soil borings 
SA205, SA192, SA111, SA115, SA116, SA118, 
and SA119. 

• Random sample locations: 
− Designed to assess whether unknown 

constituents associated with LOU 59 are present. 
− Eight (8) of the 15 sample locations are randomly-

placed locations and include soil borings RSAQ5, 
RSAR4, RSAR5, RSAS4, RSAT3, RSAT4, 
RSAT7, and RSAT8. 

 
Proposed Chemical Classes for 
Phase B Investigation for soils: 
 

Judgmental sample locations will be analyzed for the following 
LOU-specific analytes: 
 

• Metals (Phase A list) 
• Hexavalent chromium 
• Wet chemistry analytes 
• Perchlorate 
• Cyanide 
• SVOCs 
• VOCs 
• Organochlorine pesticides 
• TPH-DRO/ORO 
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Judgmental sample locations will also be analyzed for the 
following constituents for area-wide coverage purposes: 
 

• Dioxins/furans 
• Radionuclides 
• Asbestos 

Random sample grid locations will be analyzed for the 
following list of Phase A Site-related chemicals for LOU-
specific and area-wide coverage purposes: 
 

• Metals (Phase A list) 
• Hexavalent chromium 
• Perchlorate 
• Wet chemistry analytes 
• VOCs 
• SVOCs 
• TPH-DRO/ORO 
• Organochlorine pesticides 
• Dioxins/furans 
• Radionuclides 
• Asbestos 

 
Proposed Phase B Groundwater 
Investigation/Rationale: 

The Phase B groundwater investigation of LOU 59 in Area IV 
consists of collecting groundwater samples from six locations 
to evaluate local groundwater conditions and as part of a Site-
wide evaluation of constituent trends in groundwater. 

- One (1) well south (upgradient) of LOU 59 in Area IV 
will be sampled.  This well M-138. 

- Five (5) wells north (downgradient or cross-gradient) 
of LOU 59 in Area IV will be sampled.  These wells 
are:  M-97, M-92, M-13, M-12A, and M-10. 

- The analytical program to evaluate the groundwater 
sample associated with LOU 59 is listed on Table B – 
Groundwater Sampling and Analytical Plan for 
LOU 59 in Area IV. 

 
Proposed Phase B Constituents 
List for Groundwater: 
 

Groundwater samples will be analyzed for the following 
analytes: 
 

• Metals (Phase A list) 
• Hexavalent chromium 
• Perchlorate 
• Wet chemistry analytes 
• VOCs 
• SVOCs 
• Organochlorine pesticides 
• Radionuclides 

 



 
 

Summary of Available Data for LOU 59 in Area IV 
Storm Sewer System 

Tronox Facility – Henderson, Nevada 
 
 

04020-023-430 – LOU 59 Area IV Page 10 of 10 May 20, 2008 

Proposed Phase B Soil Gas 
Investigation/Rationale: 
 

Five soil gas samples will be collected to evaluate area 
conditions for the presence of vapor-phase VOCs in the 
vadose zone. 
• Soil gas points SG88, SG73, SG44, SG46, and SG64 are 

located within 50 feet of the Storm Sewer System to 
investigate the system as a potential VOC source. 

Details of the soil gas sampling program are contained in the 
NDEP-approved (March 26, 2008) Soil Gas Survey Work 
Plan, Tronox LLC, Henderson, Nevada, dated March 20, 
2008. 
 

Proposed Phase B Constituents 
List for Soil Gas: 
 

• VOCs (by EPA TO-15) 

References: 
 

1. ENSR, 1997, Phase II Environmental Conditions 
Assessment, Kerr-McGee Chemical LLC, Henderson, 
Nevada. 

2. ENSR, 2005, Conceptual Site Model, Kerr-McGee Facility, 
Henderson, Nevada, ENSR, Camarillo, California, 04020-
023-130, February 2005 and August 2005. 

3. ENSR, 2006, Upgradient Investigation Results, Tronox 
Facility, Henderson, Nevada, October 30, 2006. 

4. ENSR, 2007a, Phase A Source Area Investigation 
Results, Tronox Facility, Henderson, Nevada, September 
2007. 

5. ENSR, 2007b, Quarterly Performance Report for 
Remediation Systems, Tronox LLC, Henderson, Nevada, 
July-September 2007, November 2007. 

6. Kerr-McGee, 1996, Response to Letter of Understanding, 
Henderson, Nevada Facility, May (revised October 1996). 
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Kerr-McGee Chemical Corporation, Henderson, Nevada 
Facility, April 15, 1993 (Final). 
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SAMPLE LOCATIONS FOR LOU #59 IN AREA IV
STORM DRAIN SYSTEM SEGMENT
Phase B Area IV Source Area Investigation
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ENSR | AECOM Table A
Soil Sampling and Analytical Plan for LOU 59

Phase B Source Area Investigation Work Plan
Tronox Facility - Henderson, Nevada
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Grid
Location

LOU
Number

Phase B
Boring

No.

Sample ID
Number

Sample
Depths1.

(ft, bgs)

Perchlorate 
(EPA 314.0)

Metals
(EPA 6020)

Hex Cr
(EPA 7199)

TPH-
DRO/ORO
(EPA 8015B)

VOCs 2.

(EPA 
8260B)

Wet
Chemistry 3.  

Total
Cyanide

(EPA 9012A)

OCPs 4.

(8081A)

SVOCs 5.

(EPA 
8270C)

Radio-
nuclides 6.

Dioxins/
Furans 7.

PCBs8.

(EPA 1668)

Asbestos 9.  

EPA/540/R-
97/028 

Geo-
technical 
Tests 10.

Location Description and Characterized Area Rationale

Q-5 4, 28, 59 RSAQ5 RSAQ5-0.0 0 X
Q-5 4, 28, 59 RSAQ5-0.5 0.5 X X X X X X  X X X X
Q-5 4, 28, 59 RSAQ5-10 10 X X X X X X  Hold X X
Q-5 4, 28, 59 RSAQ5-20 20 X X X X X X  Hold X X
Q-5 4, 28, 59 RSAQ5-30 30 X X X X X X  Hold X X
Q-5 4, 28, 59 RSAQ5-40 40 X X X X X X  X X X
Q-5 28, 59 SA205 RSA205-0.0 0 X
Q-5 28, 59 RSA205-0.5 0.5 X X X X X X  X X X X
Q-5 28, 59 RSA205-10 10 X X X X X X  Hold X X
R-3 59, 65b, Unit1 SA192 SA192-0.0 0.0 X
R-3 59, 65b, Unit1 SA192-0.5 0.5 X X X X X X  X X X X
R-3 59, 65b, Unit1 SA192-10 10 X X X X X X  Hold X X
R-3 59, 65b, Unit1 SA192-20 20 X X X X X X  Hold X X
R-3 59, 65b, Unit1 SA192-30 30 X X X X X X  Hold X X
R-3 59, 65b, Unit1 SA192-40 40 X X X X X X  X X X
R-4 25, 59 RSAR4 RSAR4-0.0 0.0 X
R-4 25, 59 RSAR4-0.5 0.5 X X X X X X  X X X X
R-4 25, 59 RSAR4-10 10 X X X X X X  Hold X X
R-4 25, 59 RSAR4-20 20 X X X X X X  Hold X X
R-4 25, 59 RSAR4-30 30 X X X X X X  Hold X X
R-4 25, 59 RSAR4-40 40 X X X X X X  X X X
R-4 25, 59, 60, Unit 2 SA111 SA111-0.0 0.0 X
R-4 25, 59, 60, Unit 2 SA111-0.5 0.5 X X X X X X  X X X X
R-4 25, 59, 60, Unit 2 SA111-10 10 X X X X X X  Hold X X
R-4 25, 59, 60, Unit 2 SA111-20 20 X X X X X X  Hold X X
R-4 25, 59, 60, Unit 2 SA111-30 30 X X X X X X  Hold X X
R-4 25, 59, 60, Unit 2 SA111-40 40 X X X X X X  X X X
R-5 4, 59, 60 RSAR5 RSAR5-0.0 0.0  X
R-5 4, 59, 60 RSAR5-0.5 0.5 X X X X X X  X X X X
R-5 4, 59, 60 RSAR5-10 10 X X X X X X  Hold X X
R-5 4, 59, 60 RSAR5-20 20 X X X X X X  Hold X X
R-5 4, 59, 60 RSAR5-30 30 X X X X X X  Hold X X
R-5 4, 59, 60 RSAR5-40 40 X X X X X X  X X X
S-4 59 RSAS4 RSAS4-0.0 0.0 X Boring located to evaluate LOU 59 (Storm Sewer System) 350 feet south of Unit 2 for area-wide coverage.
S-4 59 RSAS4-0.5 0.5 X X X X X X  X X X X
S-4 59 RSAS4-10 10 X X X X X X  Hold X X
S-4 59 RSAS4-20 20 X X X X X X  Hold X X
S-4 59 RSAS4-30 30 X X X X X X  Hold X X
S-4 59 RSAS4-40 40 X X X X X X  X X X
T-3 59 RSAT3 RSAT3-0.0 0.0 X Boring located to evaluate LOU 59 (Storm Sewer System) and for general area-wide coverage.
T-3 59 RSAT3-0.5 0.5 X X X X X X X X X X X
T-3 59 RSAT3-10 10 X X X X X X X Hold X X
T-3 59 RSAT3-20 20 X X X X X X X Hold X X
T-3 59 RSAT3-30 30 X X X X X X X Hold X X
T-3 59 RSAT3-40 40 X X X X X X X X X X
T-4 59 RSAT4 RSAT4-0.0 0.0 X Boring located to evaluate LOU 59 (Storm Sewer System) and for general area-wide coverage.
T-4 59 RSAT4-0.5 0.5 X X X X X X  X X X X
T-4 59 RSAT4-10 10 X X X X X X  Hold X X
T-4 59 RSAT4-20 20 X X X X X X  Hold X X
T-4 59 RSAT4-30 30 X X X X X X  Hold X X
T-4 59 RSAT4-40 40 X X X X X X  X X X
T-5 59 SA115 SA115-0.0 0.0 X Boring located to evaluate LOU 59 (Storm Sewer System) and for general area-wide coverage.
T-5 59 SA115-0.5 0.5 X X X X X X X X X X X
T-5 59 SA115-10 10 X X X X X X X Hold X X
T-5 59 SA115-20 20 X X X X X X X Hold X X
T-5 59 SA115-30 30 X X X X X X X Hold X X
T-5 59 SA115-40 40 X X X X X X X X X X
T-5 59 SA116 SA116-0.0 0.0 X Boring located to evaluate LOU 59 (Storm Sewer System) and for general area-wide coverage.
T-5 59 SA116-0.5 0.5 X X X X X X X X X X X
T-5 59 SA116-10 10 X X X X X X X Hold X X
T-5 59 SA116-20 20 X X X X X X X Hold X X
T-5 59 SA116-30 30 X X X X X X X Hold X X
T-5 59 SA116-40 40 X X X X X X X X X X
T-6 59, 62 SA119 SA119-0.0 0.0 X
T-6 59, 62 SA119-0.5 0.5 X X X X X X X X X X X
T-6 59, 62 SA119-10 10 X X X X X X X Hold X X
T-6 59, 62 SA119-20 20 X X X X X X X Hold X X
T-6 59, 62 SA119-30 30 X X X X X X X Hold X X
T-6 59, 62 SA119-40 40 X X X X X X X X X X

Boring located to evaluate LOU 59 (Storm Sewer System) adjacent to former State Industries building (Building 
T-5) and LOU 62 (State Industries, Inc. Site).

Borings are organized by grid location as shown on Plate A - Starting point is on grid Q-5 and ending on grid T-8.

Boring located to evaluate LOU 4 (Former Hardesty Chemical Company Site), LOU 59 (Storm Sewer System), 
and LOU 60 (Acid Drain System) and for Unit 3 area-wide coverage.

Boring located to evaluate LOU 25 (Process Hardware Storage Area), LOU 59 (Storm Sewer System), and for 
Unit 2 area coverage.

Boring located to evaluate LOU 59 (Storm Sewer Drain), LOU 65b (former Buckles Construction Company 
Site) and Unit 1.

Boring located to evaluate LOU 25 (Process Hardware Storage Area), LOU 59 (Storm Sewer Drain), LOU 60 
(Acid Drain System) and for Unit 2 area coverage.

Boring located to evaluate LOU 4 (Former Hardesty Chemical Company Site), LOU 28 (Hazardous Waste 
Storage Area), LOU 59 (Storm Sewer Drain), and for area-wide coverage.

Boring located as northward stepout boring from Phase A boring SA04 (for Hex Cr) to evaluate LOU 59 as 
requested by NDEP in comments on Phase A Investigation report and LOU 28.
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Soil Sampling and Analytical Plan for LOU 59

Phase B Source Area Investigation Work Plan
Tronox Facility - Henderson, Nevada
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Grid
Location

LOU
Number

Phase B
Boring

No.

Sample ID
Number

Sample
Depths1.

(ft, bgs)

Perchlorate 
(EPA 314.0)

Metals
(EPA 6020)

Hex Cr
(EPA 7199)

TPH-
DRO/ORO
(EPA 8015B)

VOCs 2.

(EPA 
8260B)

Wet
Chemistry 3.  

Total
Cyanide

(EPA 9012A)

OCPs 4.

(8081A)

SVOCs 5.

(EPA 
8270C)

Radio-
nuclides 6.

Dioxins/
Furans 7.

PCBs8.

(EPA 1668)

Asbestos 9.  

EPA/540/R-
97/028 

Geo-
technical 
Tests 10.

Location Description and Characterized Area Rationale

Borings are organized by grid location as shown on Plate A - Starting point is on grid Q-5 and ending on grid T-8.
T-6 59 SA118 SA118-0.0 0.0 X Boring located to evaluate LOU 59 (Storm Sewer System).
T-6 59 SA118-0.5 0.5 X X X X X X  X X X X
T-6 59 SA118-10 10 X X X X X X  Hold X X
T-6 59 SA118-20 20 X X X X X X  Hold X X
T-6 59 SA118-30 30 X X X X X X  Hold X X
T-6 59 SA118-40 40 X X X X X X  X X X
T-7 59 RSAT7 RSAT7-0.0 0.0 X Boring located to evaluate LOU 59 (Storm Sewer System) and for general area-wide coverage.
T-7 59 RSAT7-0.5 0.5 X X X X X X  X X X X
T-7 59 RSAT7-10 10 X X X X X X  Hold X X
T-7 59 RSAT7-20 20 X X X X X X  Hold X X
T-7 59 RSAT7-30 30 X X X X X X  Hold X X
T-7 59 RSAT7-40 40 X X X X X X  X X X
T-8 59 RSAT8 RSAT8-0.0 0.0 X Boring located to evaluate LOU 59 (Storm Sewer System) and for general area-wide coverage.
T-8 59 RSAT8-0.5 0.5 X X X X X X  X X X X
T-8 59 RSAT8-10 10 X X X X X X  Hold X X
T-8 59 RSAT8-20 20 X X X X X X  Hold X X
T-8 59 RSAT8-30 30 X X X X X X  Hold X X
T-8 59 RSAT8-40 40 X X X X X X  X X X

Number of Borings: 15
Number of Samples: 72 72 72 72 72 72 20 29 72 72 15 0 15 0

Notes:
X Sample will be collected and analyzed.
 No sample collected under Phase B sampling program.

TPH-DRO/ORO Total petroleum hydrocarbons - Diesel-Range Organics/Oil-Range Organics.
1. If area is paved, samples will be collected at 0.5 feet below, or if an unpaved area is within a reasonable distance, the sample will be moved to the unpaved area.
2. Samples for VOC analysis will be preserved in the field using sodium bisulfate (or DI water) and methanol preservatives per EPA Method 5035.
3. Consists of wet chemistry parameters (including pH) listed on Table 1 of the Phase B Source Area Work Plan.
4. Organochlorine Pesticides (includes analysis for hexachlorobenzene).
5. Semi-volatile Organic Compounds
6. Radionuclides consists of alpha spec reporting for Thorium-230/232, Uranium 234/235, Uranium-238, and beta spec for Radium-226/228 (per NDEP).
7. Dioxins/furans: 90% will be tested by immunoassay, 10% analyzed by HRGC/HRMS in the laboratory.
8. Polychlorinated biphenyls
9. Soil samples for asbestos analyses will be collected from a depth of 0 to 2-inches bgs.
10. Geotechnical Tests consist of:  moisture content (ASTM D-2216), grain size analysis (ASTM D-422 and C117-04), Soil Dry Bulk Density (ASTM D-2937), Grain Density (ASTM D-854, Soil-Water Filled Porosity (ASTM D-2216); Vertical Hydraulic Conductivity (ASTM D-5084/USEPA 9100).
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