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Name of LOU: Acid Drain System 
 

Goal of Closure: 
 

• Closure for future commercial/industrial use. 
 

Site Investigation Area: • Size:  Approximately 3,400 linear feet in Area IV and 
approximately 21,100 linear feet throughout the Site. 

• Location:  Southwestern portion of the Site, in the vicinity 
of Units 1 and 2.  

• Current Status/Features:  The Acid Drain System is 
currently inactive and inlet drains have been plugged.  The 
system is buried in Area IV. 

 
Description: Acid Drain System in Area IV 

• Between 1945 and 1976, the segments of the Acid Drain 
System in Area IV may have carried effluent from the 
basements of Units 1 and 2 [Ref. 3].   

• Potentially, effluent from a tank farm associated with 
LOU 4 (Hardesty Chemical Company), located within Unit 
2, may have entered the Acid Drain System.  The tank 
farm consisted of one aboveground storage tank (AST) for 
sulfuric acid, one UST for kerosene storage, and one 
underground storage tank (UST) for benzene storage 
[Ref. 4, 5, 6, and 7]. 

• LOU 28 (Hazardous Waste Storage Area) was historically 
used for staging both hazardous and non-hazardous 
waste [Ref. 1 and 3].   
- Historically, wastes handled at LOU 28 included waste 

oil, flammable wastes, bases, acids, and 
miscellaneous compatible wastes [Ref. 3].   

- More recently, the two ASTs currently located in 
LOU 28 were used to store chlorate [Ref. 8].   

- Surface runoff from LOU 28 flowed to the northeast 
toward a manhole or sump of the Acid Drain System 
located at the intersection of Avenue G and Seventh 
Street [Ref. 3].   

• LOU 62 (State Industries, Inc. site) located in the southern 
portion of the Site south of Units 2 and 3, consists of two 
surface impoundments that received spent pickling 
process wastes (for solar evaporation) generated during 
the manufacture of water heaters [Ref. 3]. 
- Prior to June 1, 1974, approximately 35,000 gallons 

per month of waste streams were discharged to the 
Acid Drain System (LOU 60) [Ref. 3]. 

- Wastes included spent sulphuric acid, borax, soda 
ash, phosphates, and TURCO II H.T.C soap, and 
spent cyanide [Ref. 3]. 
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- Spent cyanide wastes were typically mixed with 
calcium hypochlorate to destroy cyanide prior to 
discharge.  On June 21, 1971 un-neutralized cyanide 
waste was discharged to the Beta Ditch [Ref. 3]. 

• Discharges to 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. 3]. 

• The Acid Drain System in Area IV also received effluent 
from off-site sources to the west. 

 
A description of the Site-wide extent of the Acid Drain 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 Source Area Investigations for the segments of the 
Acid Drain System in Area IV are discussed in the “Proposed 
Phase B Soil Investigation/Rationale” section of this LOU 
Summary document. 
• The Acid Drain System consisted of a network of pipes, 

sumps and treatment areas used to collect waste acid 
effluent from throughout the BMI Industries Complex in the 
1940s [Ref. 3]. 

• Acid-resistant materials were used to construct 
components of the Acid Drain System [Ref. 3]. 

 
Circa 1941 or 1942 to November 1945: 
• The Acid Drain System was utilized until 1945, during 

production of magnesium metal at the BMI complex 
[Ref. 3]. 

• The Acid Drain System received acid effluent from various 
sources in the BMI Industrial Complex including the 
following [Ref. 3]: 

− the chlorine plant (located west of the Site on Olin 
Chemical LLC property); 

− the preparation building (present day location is 
within the Chemstar area); 

− the flux plant (present-day location unknown) and 
neutralization area (area presently occupied by 
the Mn Leach Plant); and 

− all 10 chlorination buildings and associated 
electrolysis buildings (Units 1 through 10). 

• The Acid Drain System had a single outfall point located 
west of the Acid Effluent Neutralization Plant (present-day 
location is north of the Tronox Steam Plant) [Ref. 3]. 
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• Acid effluent was originally neutralized (using waste 
caustic liquor from the chlorine plant) prior to disposal in 
the Trade Effluent Settling Ponds (LOU 1) [Ref. 3]. 

• From the Acid Effluent Neutralization Plant (part of the  
LOU 60 system), effluent was transported along a surface 
conveyance (e.g., a flume) for disposal in the Trade 
Effluent Settling Ponds (LOU 1) [Ref. 3]. 

• Acid neutralization was discontinued when the pipeline 
carrying caustic liquor to the Acid Effluent Neutralization 
Plant disintegrated [Ref. 3]. 

• Since then, un-treated acid waste was apparently 
discharged directly to the Trade Effluent Settling Ponds 
(LOU 1) [Ref. 3].  

 
1945 – 1976: 
• Use of the Acid Drain System after 1945 is not well 

documented [Ref. 1 and 3]. 
• The Acid Drain System was used by several companies to 

discharge various wastes from 1945 to 1976 [Ref. 3]. 
• Segments of the Acid Drain System may have carried 

effluent from the basements of Units 1 through 5.  As a 
result, this segment of the system could have carried 
effluents from State Industries, a Timet shop (location 
unknown), Jones Chemical, a Stauffer office building, and 
U.S. Lime (Chemstar) [Ref. 3]. 

• Another segment of the Acid Drain System provided 
drainage from the Unit 6 manganese dioxide process and 
various portions of Timet [Ref. 3]. 

• Between 1945 and 1990, Unit 5 was used to produce 
sodium perchlorate.  Process waste streams may have 
been discharged from Unit 5 into the Acid Drain System 
[Ref. 3]. 

• Magnesium perchlorate was produced in Unit 5 between 
1969 and 1976.  Process waste streams were discharged 
from this process through the Acid Drain System [Ref. 3]. 

• Review of a July 11, 1950 aerial photograph indicates that 
the flume that conveyed waste from the Acid Effluent 
Neutralization Plant to the Trade Effluent Settling Ponds 
(LOU 1) had been removed.  Discharges from the Acid 
Drain System after this conveyance was disconnected, 
would have followed surface drainage patterns and 
entered the Beta Ditch [Ref. 3]. 
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Post 1976: 
• A March 16, 1984 letter from Kerr-McGee Chemical 

Corporation to NDEP indicates that the Acid Drain System 
was plugged many years ago, and that basement drains in 
Units 4 and 5 were being sealed with concrete in March 
1984 [Ref. 3]. 

 
Known or Potential Chemical 
Classes: 

• Metals 
• Hexavalent chromium 
• Cyanide (associated with LOU 62)  
• Wet chemistry analytes 
• VOC (associated with LOU 4) 
• SVOC (associated with LOU 4) 
• TPH (associated with LOU 4) 
• Organochlorine pesticides (associated with LOU 4) 
 

 
Process Waste Streams Associated with 

LOU 60 in Area IV 
 

Known or Potential Constituents Associated 
with LOU 60 in Area IV 

 
Effluent from drains in the basements of Units 
1 and 2 prior to 1984 [Ref. 3]. 

• Metals (hexavalent chromium, magnesium, 
boron) 

• Phosphates 
• Chlorides 
• Ammonia 
• Chlorate 
• Wet chemistry analytes 
 

Unknown effluents from off-site facilities to 
the west (Jones Chemical and Stauffer) were 
discharged into the Acid Drain System from 
1945 through 1976. 

• Metals 
• Hexavalent chromium 
• Sulfates 
• Wet chemistry analytes 
• VOC 
• SVOC 
• TPH 
• Organochlorine pesticides 
 

Process Waste Streams Associated with 
LOU 60 in Other Areas 

 

Known or Potential Constituents Associated 
with LOU 60 in Other Areas 

 
Process waste streams from magnesium 
production during U.S. Government activities 
[Ref. 3]: 
 
- Caustic liquor 
- Acid process liquors  
- Magnesium chloride solutions 
 

• Metals (Magnesium) 
• Sodium hydroxide  
• Hydrochloric acid solutions 
• Chlorides 
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Unknown effluents from off-site facilities to 
the east (Timet, Stauffer) and the center of 
the Site (Chemstar) were discharged into the 
Acid Drain System from 1945 through 1976. 

• Metals 
• Hexavalent chromium 
• Sulfates 
• Wet chemistry analytes 
• VOC 
• SVOC 
• TPH 
• Organochlorine pesticides 
 

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

Have Been Conveyed by LOU 60 
 

Known or Potential Constituents Associated 
with LOU 4 that May Have Been Conveyed by 

LOU 60 

Effluents from Hardesty Chemical Site 
[Ref. 3]. 

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

Process Waste Streams Associated with 
LOU 27 (PCB Storage Area) that May Have 

Been Conveyed by LOU 60 
 

Known or Potential Constituents 
Associated with LOU 27 that May Have 

Been Conveyed by LOU 60 

PCB cooling oil, PCB-containing waste oil 
from transformer servicing, drums of solid 
waste from maintenance activities (PCB 
contaminated rags, oil sorb, and concrete). 
 

• PCBs 
• TPH 

 

Process Waste Streams Associated with 
LOU 28 (Hazardous Waste Storage Area) 
that May Have Been Conveyed by LOU 60 

 

Known or Potential Constituents 
Associated with LOU 28 that May Have 

Been Conveyed by LOU 60 

Non-hazardous and hazardous wastes • Used oil 
• Flammable maintenance parts washing wastes 
• Hexavalent chromium-contaminated material 
• Miscellaneous compatible wastes 
 

Process Waste Streams Associated with 
LOU 62 (State Industries Inc. Site) that 
May Have Been Conveyed by LOU 60 

 

Known or Potential Constituents 
Associated with LOU 62 that May Have 

Been Conveyed by LOU 60 

Pickling process wastes from State 
Industries, Inc. process line and surface 
impoundment that was periodically drained 
for pond maintenance [Ref. 3]. 
 

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

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

Neutralized and un-neutralized waste cyanide 
solution [Ref. 3]. 
 

• Cyanide 

Process Waste Streams Associated with 
LOU 43 (Unit 4) & LOU 61 (Unit 5) that May 

Have Been Conveyed by LOU 60 
 

Known or Potential Constituents Associated 
with LOUs 43 and 61 that May Have Been 

Conveyed by LOU 60 

Process liquor, spillage and washwater 
collected in the basements of Unit 4 (LOU 43) 
and Unit 5 (LOU 61) [Ref. 3]. 

• Metals (magnesium, boron) 
• Hexavalent chromium 
• Chlorate 
• Perchlorate 
• Ammonia 
• Wet chemistry analytes 

 
Effluent solutions from chlorates, perchlorates 
and magnesium metal processes in Unit 4 
(LOU 43) between 1945 and 1983 [Ref. 3]. 
 

• Metals  
• Hexavalent chromium  
• Perchlorate 
• Ammonia 
• Chlorate 
• Wet chemistry analytes 

 
Prior to 1976 – Brine rinse and wash-water 
from water softeners from sodium perchlorate 
process in Unit 5 (LOU 61) [Ref. 3]. 
 

• Metals  
• Wet chemistry analytes 

Unit 5 (LOU 61) cooling tower blowdown and 
reboiler wastes discharged between 1972 
and January 1976 [Ref. 3]. 

• Metals (manganese) 
• Hexavalent chromium 
• Hexametaphosphates 
• Neutralized sulfuric acid 
• Sodium 
• Sulfite and borate ions 
 

Condensate from various steam traps, and 
wash-water from trenches along north wall of 
cell floor in Unit 5 (LOU 61) [Ref. 3]. 
 

• Metals (magnesium) 
• Hexavalent chromium 
• Chlorides 
• Phosphates 
• Perchlorate 
• Chlorate 
• Ammonia 
• Wet chemistry analytes 
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Boron process neutralization tank waste 
solution from Unit 5 (LOU 61) [Ref. 3] 

• Metals (boron) 
• Magnesium sulfate 
• Neutralized sulfuric acid 
• Neutralized boric acid 
 

Halide wall solid and screen filter wastes from 
Unit 5 (LOU 61) were sluiced and discharged 
to the BMI ponds via the Acid Drain System 
prior to January 1976 [Ref. 3]. 
 

• Solid silicate scale 

Process Waste Streams Associated with 
LOU 44 (Unit 6) that May Have Been 

Conveyed by LOU 60 
 

Known or Potential Constituents Associated 
with LOU 44 that May Have Been Conveyed by 

LOU 60 

Solutions from the basement of Unit 6 
[Ref. 3]. 

• Metals (hexavalent chromium) 
• Manganese sulfates 
 

Ammonium perchlorate process waste 
including filter slurry [Ref. 3]. 

• Metals (chromium) 
• Ammonia 
• Perchlorate 
• Wet chemistry analytes 

 
 
Overlapping or Adjacent LOUs:  The following LOUs overlap or are adjacent to LOU 60 in Area 

IV:  
Overlapping LOUs 
• LOU 4 (Former Hardesty Chemical Site) – Overlaps one 

of the eastern branches of LOU 60 in Area IV. 
• LOU 25 (Process Hardware Storage Area) – Overlaps the 

central branch of LOU 60 in Area IV. 
• LOU 27 (PCB Storage Area) – Overlaps one of the 

eastern branches of LOU 60 in Area IV. 
• LOU 41 (Unit 1 Tennant Stains) – Overlaps one of the 

western branches of LOU 60 in Area IV. 
• LOU 65a and 65b – (Ebony Construction and Buckles 

Construction Company) – Overlaps one of the western 
branches of LOU 60 in Area IV. 

Adjacent LOUs 
• LOU 26 (Trash Storage Area) – The western portion of 

LOU 26 is located west of a branch of LOU 60.  The 
eastern portion of LOU 26 is located south of a branch of 
LOU 60. 

• LOU 28 (Hazardous Waste Storage Area) – Located west 
and south of the eastern branch of the eastern branch of 
LOU 60. 
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• LOUs 25, 26, 27, 28, 41, 65a and 65b are considered to 
not have the potential to impact LOU 60 due to the nature 
of the operations at these LOUs. 

• With the exception of LOU 4, known or potential chemical 
classes associated with adjacent or overlapping LOUs are 
consistent with those listed for LOU 60; therefore, the 
addition of other chemical classes to the Phase B 
Analytical Plan for LOU 60 is not required. 

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

Other LOUs Potentially Affecting 
Soils in LOU 60:  
 

• Unknown Off-Site Sources:  An off-site branch of LOU 60 
runs north along the western boundary of the Site and 
eventually connects into the east-west trending branch of 
LOU 60 that runs north of the Unit 1 and 2 buildings.  As a 
result, the analytical plan for samples collected from LOU 
60 will include analyses VOCs, SVOCs, and TPH. 

• LOU 4 – Former Hardesty Chemical Company:  Process 
waste streams from LOU 4 may have been discharged to 
the Acid Drain System between 1946 and 1947.  As a 
result, the analytical plan for samples collected from LOU 
60 will include analyses for OCPs. 

• LOU 62 Former State Industries Inc.:  On June 21, 1971, 
un-neutralized cyanide waste was discharged to the Beta 
Ditch [Ref. 3], presumably via the Acid Drain System.  
Prior to 1974, process waste streams were discharged to 
the Acid Drain System.  After 1974, on at least three 
occasions, process waste from the surface impoundments 
were drained to the Acid Drain System to facilitate repairs 
to one of the leaking liners [Ref. 3].  As a result, the 
analytical plan for samples collected from LOU 60 will 
include analyses for cyanide. 

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

Known or Potential Release 
Mechanisms: 

• No releases from the Acid Drain System were 
documented in the reports reviewed. 

• Releases to soil, surface water, or groundwater could 
have occurred due to breakage of liner pipes or from 
leakage at pipe joints and connections [Ref. 3]. 

• If releases occurred on an on-going basis, migration to the 
groundwater would have been possible [Ref. 3]. 
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• If constituents were present in fluids conveyed by the 
surface drainage system, they could have discharged to 
surface water of Beta Ditch during infrequent flow events 
of that channel [Ref. 3]. 

 
Results of Historical Sampling: • None known to have been specifically conducted for 

LOU 60. 
 

Did Historical Samples Address 
Potential Release? 
 

• No known historical soil sampling was identified in the 
documents reviewed. 

Summary of Phase A SAI: Soil 
• Phase A Source Area Investigation borings SA03 and 

SA04 are located adjacent or in close proximity to the 
pipelines for LOU 60 in Area IV.  These borings were 
specifically sampled to evaluate LOU 60 [Ref. 2]. 

 
Groundwater 
• Phase A Source Area Investigation wells M-92 and M-97 

are located near the pipelines for LOU 60 in Area IV and 
were sampled specifically to evaluate this LOU [Ref. 2]. 

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

• Metals  
• Hexavalent chromium 
• Perchlorate 
• Wet chemistry analytes 
• VOCs 
• SVOCs 
• TPH-ORO (SA04 only) 
• Organochlorine pesticides 
• Dioxins/furans 
• Radionuclides 
• Asbestos 

 
Analytical results for soil and groundwater from the Phase A 
sampling event are summarized in: LOU 60 Tables 1 through 
5 and LOU 60 Tables 7 through 22 (see attached) [Ref. 2]. 
 

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

• No 

Is Phase B Investigation 
Recommended? 
 

• Yes 
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Proposed Phase B Soil 
Investigation/Rationale: 

• The Phase B Source Area Investigation of LOU 60 in Area 
IV consists of collecting soil samples from seven (7) 
locations. 

- Two (2) soil borings (SA204 and SA148) will be 
drilled south (upgradient) and adjacent to the 
east-west trending branch of LOU 60, and north of 
Units 1 and 2. 

- Two (2) soil borings (RSAR3 and SA111) will be 
drilled east and west (cross-gradient) of the 
southern-most branches of LOU 60 in Area IV. 

- Three (3) soil borings (SA169, SA84, and RSAR5) 
will be drilled east/west (cross-gradient) and north 
(downgradient) of the branches of LOU 60 located 
within Unit 1 and 2. 

- The seven borings along with the analytical 
program to evaluate soil samples from LOU 60 in 
Area IV are listed on Table A:  Soil Sampling 
and Analytical Plan for LOU 60. 

 
• 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 60, based 
on the known process waste streams. 

− Five (5) of the seven soil sample locations are 
judgmental locations and consist of soil borings 
SA204, SA148, SA169, SA84, and SA111. 

• Random sample grid locations: 
− Designed to assess whether unknown 

constituents associated with LOU 60 are present. 
− Two (2) soil borings (RSAR3 and RSAR5) are 

randomly-placed sample locations. 
 

Proposed Chemical Classes for 
Phase B Investigation for soils: 
 

Judgmental and random sample locations will be analyzed for 
LOU-specific and area-wide constituents consisting of the 
following: 
 

• Metals (Phase A list) 
• Hexavalent chromium 
• Cyanide (SA204 and SA148 only) 
• Perchlorate 
• Wet chemistry analytes 
• VOCs 
• SVOCs 
• TPH-DRO/ORO 
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• Organochlorine pesticides 
• Dioxins/furans  
• Radionuclides 
• Asbestos 

 
Proposed Phase B Groundwater 
Investigation/Rationale: 

• The Phase B groundwater investigation of LOU 60 in Area 
IV consists of collecting groundwater samples from three 
locations to evaluate local groundwater conditions and as 
part of a Site-wide evaluation of constituent trends in 
groundwater. 

- One (1) well located at the intersection of two 
branches of LOU 60 will be sampled.  This well is 
M-143. 

- Two (2) wells north (downgradient) of LOU 60 will 
be sampled.  These wells are M-92 and M-13. 

- All three wells along with the analytical program to 
evaluate groundwater samples associated with 
LOU 1 are listed on Table B – Groundwater 
Sampling and Analytical Plan for LOU 60. 

 
Proposed Phase B Constituents 
List for Groundwater: 
 

Groundwater samples will be analyzed for the following 
analytes: 
 

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

 
Proposed Phase B Soil Gas 
Investigation/Rationale: 

In Area IV, soil gas samples will be collected from three (3) 
locations to evaluate area conditions for the presence of 
vapor-phase VOCs in the vadose zone. 
• SG88 is located to evaluate VOCs associated with LOU 

60 as a potential VOC source. 
• SG72 is located to evaluate VOCs associated with LOU 

60 as a potential VOC source. 
• SG73 is located to evaluate VOCs associated with LOU 

60 to and is also upgradient of well M-143. 
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. 
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Proposed Phase B Constituents 
List for Soil Gas: 
 

• VOCs (EPA TO-15) 
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