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California Environmental Protection Agency 
Department of Toxic Substances Control 

HAZARDOUS WASTE FACILITY PERMIT 

Facility Name:  

     McCormick Selph, Incorporated 
     3601 Union Road 
     Hollister, California 95023 

Owner and Operator Name:  

     McCormick Selph, Incorporated 
     3601 Union Road 
     Hollister, California 95023 

Permit Number: 

    06-BRK-03 

Facility EPA ID Number:  

    CAD009220898 

Effective Date of Permit:  

    May 12, 2006 

Expiration Date of Permit:  

     May 11, 2016 

Pursuant to Section 25200 of the California Health and Safety Code, this RCRA-equivalent 
Hazardous Waste Facility Permit is hereby issued to:  McCormick Selph, Incorporated.  The 
issuance of this Permit is subject to the conditions set forth in Attachment A and the Part “A” and 
Part "B" Application (Approved Permit Application), dated January 4, 2006.  The Permit consists 
of 33 pages, including this cover page and Attachment A. 

Mohinder S. Sandhu. P.E., Chief 
Standardized Permitting and Corrective Action Branch 
Department of Toxic Substances Control 

Date: ____________________________ 
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HAZARDOUS WASTE FACILITY PERMIT 

 
McCormick Selph, Incorporated 

3601 Union Road 
Hollister, California 95023 

CAD009220898 
 

PART I.  DEFINITIONS 
 
 
All terms used in this Permit shall have the same meaning as those terms have in the 
California Health and Safety Code, division 20, chapter 6.5 and California Code of 
Regulations, title 22, division 4.5, unless expressly provided otherwise by this Permit. 
 
1. “BATF” as used in this Permit means the federal Bureau of Alcohol, Tobacco, 

and Firearms. 
 
2. “DoD” as used in this Permit means the Department of Defense. 
 
3. “DTSC” as used in this Permit means the California Department of Toxic 

Substances Control. 
 
4. “EHW” as used in this Permit means explosive hazardous waste. 
 
5. “EHWS” as used in this Permit means explosive hazardous waste in solvents. 
 
6. “Facility” as used in this Permit means the 290-acre property under the control 

of McCormick Selph, Incorporated, including structures, other appurtenances, 
and improvements on the land used for the treatment, transfer, and storage of 
hazardous waste, consistent with the definition of “hazardous waste facility” in 
California Code of Regulations, title 22, section 66210.10. 

 
7. “Health and Safety Code” as used in this Permit means the California Health 

and Safety Code. 
 
8. “Permittee” as used in this Permit means the Owner and Operator, which is 

McCormick Selph, Incorporated.  
 
9. “VOCs” as used in this Permit means volatile organic compounds. 
 
Unless explicitly stated otherwise, all references to items in this Permit shall refer only to 
items occurring within the same part.  
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 PART II.  DESCRIPTION OF THE FACILITY AND OWNERSHIP 
 
1. OWNER 
 

The Facility owner is McCormick Selph, Incorporated (hereafter “Owner”). 
 
2. OPERATOR 
 

The Facility operator is McCormick Selph, Incorporated (hereafter "Operator").  
 
3. LOCATION 
 

The Facility address is 3601 Union Road, Hollister, California 95023. The Facility 
is located at latitude 36o 50’ 00” N and longitude 121o 27’ 05” W, in San Benito 
County, approximately 3 miles southwest of the center of Hollister, near the 
intersection of Union Road and State Highway 156. (See Figure 1.) The following 
San Benito County Assessor’s parcel numbers describe the Facility property: 
021-140-001 and 021-140-048.  The legal description of the Facility property is 
provided in Section II.C.1 of the Approved Permit Application. 

 
4. DESCRIPTION 
 

The Facility occupies approximately 290 acres. Twenty (20) acres were added 
adjacent to and to the south of the original 270-acre facility in 1992 to provide 
additional buffer area.  The Facility has historically been in a sparsely developed 
area bounded by agricultural and grazing lands.  The Operator and its 
predecessor companies have manufactured explosives and explosive devices for 
aerospace, military, and commercial applications and produced specialty 
chemicals on a contract basis at the Facility since 1971.  Hazardous wastes 
generated from these activities include: solvents, toxic chemicals, metal powders, 
reactive compounds, explosives, flammable liquids, and corrosive solids and 
liquids.  Hazardous wastes generated at the Facility are either treated at the 
Facility or sent to an approved off-site treatment or disposal site.  The Operator 
does not accept at the Facility any hazardous wastes generated at off-site 
locations.  Hazardous waste management activities at the Facility are: storage of 
containers of hazardous waste; volume reduction of explosives contaminated 
water by evaporation in open tanks; open burning of organic liquids (solvents) 
containing explosives; open burning/open detonation of reactive (explosive) 
materials; and, mixing two-part epoxy materials in containers. 
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5. FACILITY HISTORY 
 

The Facility was built at this location in 1971 by Teledyne, Incorporated, which 
purchased McCormick Selph Associates in 1964.  The original Part “A” 
application was submitted November 19, 1980.  An Interim Status Document 
(ISD) was issued on April 6, 1981.  A permit to store hazardous waste in tanks 
and containers was issued to Teledyne, Inc., on November 7, 1983.  Other 
hazardous waste activities such as treatment in tanks, storage and treatment in 
surface impoundments, and thermal treatment of explosive wastes continued 
under the ISD until a new permit was issued on July 28, 1993.  As a result of 
internal reorganization, the corporate name for the July 1993 permit was 
Teledyne Ryan Aeronautical/McCormick Selph Ordnance (Teledyne Ryan).  In 
July 1999, McCormick Selph was sold and became McCormick Selph, 
Incorporated (MSI).  In July 2003, MSI was acquired by Pacific Scientific 
Energetic Materials Company.  The 1993 permit expired on July 31, 2003, but it 
continued to be in effect while DTSC processed MSI’s permit renewal application 
pursuant to California Code of Regulations, title 22, section 66270.51. 

 
6. FACILITY SIZE AND TYPE FOR FEES 
 

The Facility is categorized as a Small Treatment and Storage facility for purpose 
of Health and Safety Code, Section 25205.19. 
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 PART III.  GENERAL CONDITIONS 
 
1. PERMIT APPLICATION DOCUMENTS 
 

The “Facilities Hazardous Waste Operations Plan,” dated February 28, 1991, as 
revised through January 4, 2006, including the Part "A" Application and the  
Part "B" Application, are hereby approved (collectively, the Approved Permit 
Application), and made a part of this Permit by reference.   

 
2. EFFECT OF PERMIT 
 

(a) The Permittee shall comply with the provisions of the Health and Safety 
Code, and division 4.5 of California Code of Regulations, title 22.  The 
issuance of this Permit by DTSC does not release the Permittee from any 
liability or duty imposed by federal or State statutes or regulations or local 
ordinances, except the obligation to obtain this Permit. The Permittee shall 
obtain the permits required by other governmental agencies, including but 
not limited to, the applicable land use planning, zoning, hazardous waste, 
air quality, water quality, and solid waste management laws for the 
construction and/or operation of the Facility. 

 
(b) The Permittee is permitted to treat and store hazardous wastes in 

accordance with the conditions of this Permit.  Any treatment or storage of 
hazardous wastes not specifically authorized in this Permit is strictly 
prohibited 

 
(c) Compliance with the terms of this Permit does not constitute a defense to 

any action brought under any other law governing protection of public 
health or the environment, including, but not limited to, one brought for any 
imminent and substantial endangerment to human health or the 
environment. 

 
(d) DTSC's issuance of this Permit does not prevent DTSC from adopting or 

amending regulations that impose additional or more stringent 
requirements than those in existence at the time this Permit is issued and 
does not prevent the enforcement of these requirements against the 
Permittee. 

 
(e) Failure to comply with any term or condition set forth in the Permit in the 

time or manner specified herein will subject the Permittee to possible 
enforcement action including but not limited to penalties pursuant to 
Health and Safety Code, section 25187. 
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(f) In addition, failure to submit any information required in connection with 

the Permit, or falsification and/or misrepresentation of any submitted 
information, is grounds for revocation of this Permit (Cal. Code of Regs.,  
tit. 22, §66270.43). 

 
(g) In case of conflicts between the Approved Permit Application and the 

Permit, the Permit conditions take precedence. 
 

(h) This Permit includes and incorporates by reference any conditions of 
waste discharge requirements issued by the State Water Resources 
Control Board or any of the California Regional Water Quality Control 
Boards and any conditions imposed pursuant to section 13227 of the 
Water Code. 

 
3. COMPLIANCE WITH CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA) 
 

A Negative Declaration has been prepared in the accordance with the 
requirements of Public Resources Code section 21000 et seq. and the CEQA 
Guidelines, California Code of Regulations, title 14, section 15070 et seq.. 

 
4. WASTE MINIMIZATION CERTIFICATION 
 

Pursuant to Health and Safety Code section 25202.9, the Permittee shall certify 
annually, by March 1 for the previous year ending December 31, that: 
 
(a) The Facility has a program in place to reduce the volume and toxicity of all 

hazardous wastes outlined in Section III of the Approved Permit 
Application which are generated by the Facility operations to the degree, 
determined by the Permittee, to be economically practicable. 

 
(b) The method of storage or treatment is the only practicable method or 

combination of methods currently available to the Facility which minimizes 
the present and future threat to human health and the environment. 

 
The Permittee shall make this certification, in accordance with California Code of 
Regulations, title 22, section 66270.11.  The Permittee shall submit the 
certification to Chief, Standardized Permitting and Corrective Action Branch, 
Department of Toxic Substances Control, 8800 Cal Center Drive, Sacramento, 
California 95826-3200, and shall record and maintain onsite such certification in 
the Facility Operating Record. 
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5. WASTE MINIMIZATION CONDITIONS 
 

(a) The Permittee shall comply with the Hazardous Waste Source Reduction 
and Management Review Act (SB 14) requirements that are specified in 
the Health and Safety Code sections 25244.19, 25244.20 and 25244.21, 
and any subsequent applicable statutes or regulations promulgated 
thereunder.  This would include submittal of SB 14 documents to DTSC 
upon request. 

 
(b) DTSC may require the Permittee to submit a more detailed status report 

explaining any deviation from, or changes to, the approved waste 
minimization plan. 

 
6. SAMPLING/ACCESS 
 

(a) Sampling 
 

(1) The Permittee shall provide confirmatory samples to DTSC within 
the time requested by DTSC to determine if there is a threat to 
human health and/or the environment.  The sampling shall be done 
in accordance with guidance that DTSC supplies to the Permittee. 

 
(2) The Permittee shall notify DTSC in writing at least fourteen (14) 

days prior to beginning any confirmatory sampling requested by 
DTSC.  If the Permittee believes it must commence emergency 
confirmatory sampling without delay, the Permittee may seek 
emergency telephone authorization from DTSC’s Standardized 
Permitting and Corrective Action Branch Chief or, if the Branch 
Chief is unavailable, his/her designee to commence such activities 
immediately.  At the request of DTSC, the Permittee shall provide 
or allow DTSC or its authorized representative to take split or 
duplicate samples of all samples collected by the Permittee 
pursuant to Part VI of this Permit. 

 
(3) The Permittee shall submit to DTSC upon request the results of all 

sampling and/or tests or other data generated by its employees, 
divisions, agents, consultants or contractors pursuant to this Permit. 

 
(4) Notwithstanding any other provisions of this Permit, DTSC retains 

all information gathering and inspection authority rights including 
enforcement actions related thereto, under Health and Safety Code 
and any other applicable State of federal statutes or regulations. 
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(b) Access 

 
(1) DTSC, its contractors, employees, agents, and/or any United 

States Environmental Protection Agency representatives are 
authorized to enter and freely move about the Facility pursuant to 
the entire Permit for the purposes of interviewing Facility personnel 
and contractors; inspecting records, operating logs, and contracts 
relating to the Facility; reviewing progress of the Permittee in 
carrying out the terms of Part VI of the Permit; conducting such 
testing, sampling, or monitoring as DTSC deems necessary; using 
a camera, sound recording, or other documentary-type equipment; 
verifying the reports and data submitted to DTSC by the Permittee; 
or confirming any other aspect of compliance with this Permit and 
Division 20, Chapter 6.5 of the Health and Safety Code.  The 
Permittee shall provide DTSC and its representatives access at all 
reasonable times to the Permittee’s Facility and any other property 
to which access is required for implementation of any provision of 
this Permit and any provision of Division 20, Chapter 6.5 of the 
Health and Safety Code and shall allow such persons to inspect 
and copy all records, files, photographs, documents, including all 
sampling and monitoring data, that pertain to work undertaken 
pursuant to the entire Permit or undertake any other activity 
necessary to determine compliance with applicable requirements. 

 
(2) To the extent that work being performed pursuant to Part VI of the 

Permit must be done on property not owned or controlled by the 
Permittee, the Permittee shall use its best efforts to obtain access 
agreements necessary to complete work required by this Part of the 
Permit from the present owner(s) of such property within thirty (30) 
days of approval of any workplan for which access is required. 
“Best efforts” as used in this paragraph shall include, at a minimum, 
a certified letter from the Permittee to the present owner(s) of such 
property requesting access agreement(s) to allow the Permittee 
and DTSC and its authorized representatives access to such 
property and the payment of reasonable sums of money in 
consideration of granting access.  The Permittee shall provide 
DTSC with a copy of any access agreement(s).  In the event that 
agreements for the access are not obtained within thirty (30) days 
of approval of any workplan for which access is required, or of the 
date that the need for access becomes known to the Permitee, the 
Permittee shall notify DTSC in writing within fourteen (14) days 
thereafter regarding both efforts undertaken to obtain access and 
its failure to obtain such agreements.  In the event DTSC obtains 
access, the Permittee shall undertake approved work on such 
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property. 
 
(3) Nothing in Part VI of the Permit shall be construed to limit or 

otherwise affect the Permittee’s liability and obligation to perform 
corrective action including corrective action beyond the Facility 
boundary, notwithstanding the lack of access.  DTSC may 
determine that additional on-site measures must be taken to 
address releases beyond the Facility boundary if access to off-site 
areas cannot be obtained. 

 
(4) Nothing in Part VI of the Permit shall limit or otherwise affect 

DTSC’s right to access and entry pursuant to any applicable State 
or federal laws and regulations. 
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 PART IV.  PERMITTED UNITS AND ACTIVITIES 
 
This Permit authorizes operation only of the Facility units and activities listed below.  
The Permittee shall not treat or store hazardous waste in any unit other than those 
specified in this Part IV.  Any modifications to a unit or activity authorized by this Permit 
require the written approval of DTSC in accordance with the permit modification 
procedures set forth in California Code Regulations, title 22, section 66270.42.  
 
The eight (8) units authorized under this Permit are as follows: 
 
1. TSU-1, Open burn/open detonation 
2. TSU-2, Open burn 
3. TSU-3, Bay A, Container storage 
4. TSU-3, Bay B, Container storage 
5. TSU-3, Bay C, Container storage 
6. TSU-3, Bay D, Container storage 
7. TSU-8, Treatment in tanks 
8. Solidification of Two-Part Epoxy Materials 
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UNIT NAME: 
 
TSU-1 
 
LOCATION: 
 
TSU-1 is located in the southern portion of the Facility.  (See Figure 2) 
 
ACTIVITY TYPE: 
 
Open burn/open detonation 
 
ACTIVITY DESCRIPTION: 
 
Explosive hazardous waste (EHW) and EHW contaminated waste is burned/detonated. 
Subsequent secondary and tertiary burning is conducted as needed to ensure complete 
treatment of the reactive materials.  Over 95% of the EHW treated at TSU-1 is 
contained in explosive devices made of metal.  The Explosive Hazardous Waste in 
Solvents (EHWS) residue from TSU-2 makes up about 5% of the waste treated.  Prior 
to treatment, EHW and EHW contaminated wastes are stored in secure locations in 
accordance with State, Bureau of Alcohol, Tobacco, and Firearms (BATF), and 
Department of Defense (DOD) requirements.  Ash generation is limited to the cellulose 
fuel used, to small amounts from EHW contaminated organic material, and to loose 
EHW in the form of granules, pellets, or billets.  Ash from TSU-1 with lead content is 
collected and managed as hazardous waste through TSU-3.  Other ash from TSU-1 is 
managed as non-hazardous waste, as is scrap metal. 
 
PHYSICAL DESCRIPTION: 
 
TSU-1 contains two 10-foot diameter, reinforced concrete pipes (burn tubes) which are 
enclosed in a reinforced, expanded metal mesh cage (22’ W x 28’ D x 10’10” H).  The 
mesh cage is surrounded by concrete walls, installed in 2002, and on three sides by an 
earth bank and earth barricades over 15 feet high.  The pipes rest on a six-inch thick 
concrete slab reinforced with steel bars.  The cage is bolted to the concrete slab and 
structurally supported by cantilever supports attached to external foundation blocks.  
The dimensions of the concrete slab are 54-foot W x 50-foot D.  There is a 66-foot by 
62-foot, corrugated metal roof structure over the mesh cage and concrete slab.   
 
MAXIMUM CAPACITY: 
 
The maximum capacity is 500 pounds gross weight of hazardous waste per day for 
open burning and 100 pounds Net Explosive Weight (NEW) per day for detonation.  Not 
over six (6) pounds NEW of material, which is expected to mass detonate, is allowed in 
each burn tube. 
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WASTE TYPES: 
 
The general types of hazardous wastes allowed to be treated at TSU-1 are: ordnance 
parts, scrap, and explosive/reactive raw materials and residues.  The waste types 
treated in TSU-1 are listed in Table III-1 of the Approved Permit Application. 
 
RCRA HAZARDOUS WASTE CODES: 
 

D001 D003 D007 D008 D011 
F003 F005 U002 U003 U154 
U160 U234 NA NA NA 

 
CALIFORNIA HAZARDOUS WASTE CODES: 
 

172 181 212 213 214 
343 352 791 NA NA 

 
UNIT SPECIFIC SPECIAL CONDITIONS: 
 
1. No construction related activity is allowed within a 90-foot radius of TSU-1 

without prior approval from DTSC.  The area within a 90-foot radius of TSU-1 
currently consists of open space. 

 
2. Permittee shall not exceed the maximum capacity limits for TSU-1 specified 

above. 
 
AIR EMISSION STANDARDS FOR CONTAINERS, TANKS, AND SURFACE 
IMPOUNDMENTS: 
 
The air emission standards in California Code of Regulations, title 22, section 
66264.1080 do not apply to operations at TSU-1. 
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UNIT NAME: 
 
TSU-2 
 
LOCATION: 
 
TSU-2 is located in the central portion of the Facility, south of Lake Teledyne and west 
of TSU-8.  (See Figure 2) 
 
ACTIVITY TYPE: 
 
Open burning 
 
ACTIVITY DESCRIPTION: 
 
Explosive hazardous waste in solvent (EHWS) is burned in open horizontal, split steel 
troughs supported by steel racks in a double boiler arrangement.  Contaminated 
solvents containing relatively more water or lower volatility are placed in the upper 
container.  The fire is initiated remotely in the lower container.  EHWS is not placed into 
the unit until just before burning is started.  Treatment is not done during periods of 
expected rain.  Between treatments, the upper troughs contain less than five gallons of 
material with free liquid and the lower troughs contain dry ash.  If not empty, the troughs 
are covered.  If empty, the troughs and secondary containment pans are removed or 
inverted during expected periods of rain.  Residue from TSU-2 is treated in TSU-1 to 
ensure complete treatment of its reactivity. 
 
PHYSICAL DESCRIPTION: 
 
TSU-2 consists of four sets of open, horizontal, split steel troughs supported by steel 
racks in a double boiler arrangement.  The troughs are made from 55-gallon carbon or 
stainless steel drums cut on the height axis to have a volume for 30 gallons of fluid and 
a five-inch freeboard.  Two racks with eight troughs rest in a 0.1875-inch thick welded, 
stainless steel secondary containment pan.  There are two secondary containment 
pans.  One is four feet by ten feet and 0.489 feet deep (146 gallons).  The other 
secondary containment pan is 4.98 feet wide by ten feet and 0.489 feet deep (183 
gallons). 
 
MAXIMUM CAPACITY: 
 
The treatment capacity is 300 gallons per day.  The maximum volume of fluid in each 
trough is 30 gallons. 



McCormick Selph, Incorporated 
Hazardous Waste Facility Permit, Attachment “A” 
May 12, 2006                                                                                              Page 16 of 33 
 

 

 
WASTE TYPES: 
 
The types of hazardous wastes allowed to be treated at TSU-2 are the explosive 
hazardous wastes in solvent mixtures listed in Table IV-3 of the Approved Permit 
Application.  Table III-1 of the Approved Permit Application also lists waste streams 
treated at TSU-2. 
 
RCRA HAZARDOUS WASTE CODES: 
 

D001 D003 D005 D007 D008 
F003 F005 U002 U003 U154 
U213 NA NA NA NA 

 
CALIFORNIA HAZARDOUS WASTE CODES: 
 

212 213 214 343 NA 
 
UNIT SPECIFIC SPECIAL CONDITIONS: 
 
1. Only the following solvent and solvent/water mixtures containing explosive waste 

particles shall be burned at TSU-2:  acetone, acetonitrile, butyl acetate, ethanol, 
isopropanol, methanol, pyridine, and tetrahydrofuran. 

 
2. Permittee shall not exceed the maximum fluid capacity of 30 gallons per trough. 
 
AIR EMISSION STANDARDS FOR CONTAINERS, TANKS, AND SURFACE 
IMPOUNDMENTS: 
 
The air emission standards in California Code of Regulations, title 22, section 
66264.1080 do not apply to operations at TSU-2. 
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UNIT NAME: 
 
TSU-3, Bay A 
 
LOCATION: 
 
TSU-3 is located in the central portion of the Facility, southeast of Lake Teledyne.   
Bay A is the southernmost discrete secondary containment area at TSU-3.  (See  
Figure 2) 
 
ACTIVITY TYPE: 
 
Storage in containers 
 
ACTIVITY DESCRIPTION: 
 
Storage of containers of hazardous wastes generated at the Facility.  Hazardous wastes 
are segregated into the Bays at TSU-3 based on chemical compatibility.  Bay A is used 
to store caustics, cyanides, sulfides, and aqueous solutions with pH of 5 to 9.  A variety 
of types and sizes of containers may be stored and typical containers used at the 
Facility are listed in Table IV-1 of the Approved Permit Application. 
 
PHYSICAL DESCRIPTION: 
 
TSU-3 has a 6-inch thick reinforced concrete slab surrounded on three sides by a 
concrete block berm.  TSU-3 is fully covered by a roofed building with open sides.  The 
un-bermed front side of TSU-3 has individual grated sumps for each of the four Bays 
which prevent run-on and collect spills and any rain which may blow into the Bays.  The 
Bays are separated from each other by reinforced concrete dikes, which are bolted and 
epoxy bonded to the coated concrete floor of the Bay.  The dimensions of Bay A are 17-
feet 3-inches wide by 59-feet 3-inches long (inside dimensions).  The volume of the 
sump for Bay A is 1,077 gallons (172.5 cubic feet). 
 
MAXIMUM CAPACITY: 
 
The maximum capacity of Bay A is 192 55-gallon drums, four drums per pallet, stacked 
two pallets high.  The maximum quantity of liquid wastes and wastes containing free 
liquids is 4,140 gallons, which is equivalent to 75 55-gallon drums. 
 
WASTE TYPES: 
 
The types of hazardous wastes allowed to be stored in Bay A are: caustics, cyanides, 
sulfides, and aqueous solutions with pH of 5 to 9.  The waste types stored in Bay A are 
listed in Table III-1 of the Approved Permit Application. 
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RCRA HAZARDOUS WASTE CODES: 
 

D002 D005 D006 D007 D008 
D009 D011 D035 NA NA 

 
CALIFORNIA HAZARDOUS WASTE CODES: 
 

122 132 172 181 343 
512 513 722 723 791 
792 NA NA NA NA 

 
UNIT SPECIFIC SPECIAL CONDITIONS: 
 
1. The Permittee shall not place containers of hazardous waste, non-hazardous 

waste, or chemical product in TSU-3, Bay A, in excess of the maximum capacity 
of TSU-3, Bay A.  For the purpose of determining compliance with the maximum 
capacity, all containers in TSU-3, Bay A, will be considered to be full, regardless 
of the actual volume of material in each container. 

 
AIR EMISSION STANDARDS FOR CONTAINERS, TANKS, AND SURFACE 
IMPOUNDMENTS: 
 
Pursuant to California Code of Regulations, title 22, section 66264.1086 (Standards: 
Containers), the Permittee shall control air pollutant emissions from containers in 
accordance with the Container Level 1 standards. 
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UNIT NAME: 
 
TSU-3, Bay B 
 
LOCATION: 
 
TSU-3 is located in the central portion of the Facility, southeast of Lake Teledyne.   
Bay B is north of Bay A and south of Bay C.  (See Figure 2) 
 
ACTIVITY TYPE: 
 
Storage in containers 
 
ACTIVITY DESCRIPTION: 
 
Storage of containers of hazardous wastes generated at the Facility.  Hazardous wastes 
are segregated into the Bays at TSU-3 based on chemical compatibility.  Bay B is used 
to store halogenated hydrocarbons, non-flammable liquids, and aqueous solutions with 
pH of 5 to 9.  A variety of types and sizes of containers may be stored and typical 
containers used at the Facility are listed in Table IV-1 of the Approved Permit 
Application. 
 
PHYSICAL DESCRIPTION: 
 
TSU-3 has a 6-inch thick reinforced concrete slab surrounded on three sides by a 
concrete block berm.  TSU-3 is fully covered by a roofed building with open sides.  The 
un-bermed front side of TSU-3 has individual grated sumps for each of the four Bays 
which prevent run-on and collect spills and any rain which may blow into the Bays.  The 
Bays are separated from each other by reinforced concrete dikes, which are bolted and 
epoxy bonded to the coated concrete floor of the Bay.  The dimensions of Bay B are 16-
feet 6-inches wide by 59-feet 3-inches long (inside dimensions).  The volume of the 
sump for Bay B is 1,025 gallons (160 cubic feet). 
 
MAXIMUM CAPACITY: 
 
The maximum capacity of Bay B is 192 55-gallon drums, four drums per pallet, stacked 
two pallets high.  The maximum quantity of liquid wastes and wastes containing free 
liquids is 3,650 gallons, which is equivalent to 66 55-gallon drums. 
 
WASTE TYPES: 
 
The types of hazardous waste allowed to be stored in Bay B are: halogenated 
hydrocarbons, non-flammable liquids, and aqueous solutions with pH of 5 to 9.  The 
waste types stored in Bay B are listed in Table III-1 of the Approved Permit Application. 
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RCRA HAZARDOUS WASTE CODES: 
 

D001 D007 D008 D011 D022 
D035 D039 F001 F002 U044 

 
CALIFORNIA HAZARDOUS WASTE CODES: 
 

172 181 211 214 343 
352 512 513 741 NA 

 
UNIT SPECIFIC SPECIAL CONDITIONS: 
 
1. The Permittee shall not place containers of hazardous waste, non-hazardous 

waste, or chemical product in TSU-3, Bay B, in excess of the maximum capacity 
of TSU-3, Bay B.  For the purpose of determining compliance with the maximum 
capacity, all containers in TSU-3, Bay B, will be considered to be full, regardless 
of the actual volume of material in each container. 

 
AIR EMISSION STANDARDS FOR CONTAINERS, TANKS, AND SURFACE 
IMPOUNDMENTS 
 
Pursuant to California Code of Regulations, title 22, section 66264.1086 (Standards: 
Containers), the Permittee shall control air pollutant emissions from containers in 
accordance with the Container Level 1 standards. 
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UNIT NAME: 
 
TSU-3, Bay C 
 
LOCATION: 
 
TSU-3 is located in the central portion of the Facility, southeast of Lake Teledyne.   
Bay C is north of Bay B and south of Bay D.  (See Figure 2) 
 
ACTIVITY TYPE: 
 
Storage in containers 
 
ACTIVITY DESCRIPTION: 
 
Storage of containers of hazardous wastes generated at the Facility.  Hazardous wastes 
are segregated into the Bays at TSU-3 based on chemical compatibility.  Bay C is used 
to store acids.  A variety of types and sizes of containers may be stored and typical 
containers used at the Facility are listed in Table IV-1 of the Approved Permit 
Application. 
 
PHYSICAL DESCRIPTION: 
 
TSU-3 has a 6-inch thick reinforced concrete slab surrounded on three sides by a 
concrete block berm.  TSU-3 is fully covered by a roofed building with open sides.  The 
un-bermed front side of TSU-3 has individual grated sumps for each of the four Bays 
which prevent run-on and collect spills and any rain which may blow into the Bays.  The 
Bays are separated from each other by reinforced concrete dikes, which are bolted and 
epoxy bonded to the coated concrete floor of the Bay.  The dimensions of Bay C are 16-
feet 6-inches wide by 59-feet 3-inches long (inside dimensions).  The volume of the 
sump for Bay C is 1,025 gallons (160 cubic feet). 
 
MAXIMUM CAPACITY: 
 
The maximum capacity of Bay C is 192 55-gallon drums, four drums per pallet, stacked 
two pallets high.  The maximum quantity of liquid wastes and wastes containing free 
liquids is 3,330 gallons, which is equivalent to 60 55-gallon drums. 
 
WASTE TYPES: 
 
The type of hazardous wastes allowed to be stored at Bay C is acids.  The waste types 
stored in Bay C are listed in Table III-1 of the Approved Permit Application. 
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RCRA HAZARDOUS WASTE CODES: 
 

D001 D002 D007 NA NA 
 
CALIFORNIA HAZARDOUS WASTE CODES: 
 

343 512 513 791 792 
 
UNIT SPECIFIC SPECIAL CONDITIONS: 
 
1. The Permittee shall not place containers of hazardous waste, non-hazardous 

waste, or chemical product in TSU-3, Bay C, in excess of the maximum capacity 
of TSU-3, Bay C.  For the purpose of determining compliance with the maximum 
capacity, all containers in TSU-3, Bay C, will be considered to be full, regardless 
of the actual volume of material in each container. 

 
AIR EMISSION STANDARDS FOR CONTAINERS, TANKS, AND SURFACE 
IMPOUNDMENTS: 
 
Pursuant to California Code of Regulations, title 22, section 66264.1086 (Standards: 
Containers), the Permittee shall control air pollutant emissions from containers in 
accordance with the Container Level 1 standards. 
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UNIT NAME:  TSU-3, Bay D 
 
TSU-3, Bay D 
 
LOCATION: 
 
TSU-3 is located in the central portion of the Facility, southeast of Lake Teledyne.   
Bay D is north of Bay C and is the northernmost Bay at TSU-3.  (See Figure 2) 
 
ACTIVITY TYPE: 
 
Storage in containers 
 
ACTIVITY DESCRIPTION: 
 
Storage of containers of hazardous wastes generated at the Facility.  Hazardous wastes 
are segregated into the Bays at TSU-3 based on chemical compatibility.  Bay D is used 
to store flammable liquids, reducing agents, metal catalysts, carbon, fuels, and 
combustible liquids.  A variety of types and sizes of containers may be stored and 
typical containers used at the Facility are listed in Table IV-1 of the Approved Permit 
Application. 
 
PHYSICAL DESCRIPTION: 
 
TSU-3 has a 6-inch thick reinforced concrete slab surrounded on three sides by a 
concrete block berm.  TSU-3 is fully covered by a roofed building with open sides.  The 
un-bermed front side of TSU-3 has individual grated sumps for each of the four Bays 
which prevent run-on and collect spills and any rain which may blow into the Bays.  The 
Bays are separated from each other by reinforced concrete dikes, which are bolted and 
epoxy bonded to the coated concrete floor of the Bay.  The dimensions of Bay D are 17-
feet 3-inches wide by 59-feet 3-inches long (inside dimensions).  The volume of the 
sump for Bay D is 1,077 gallons (172.5 cubic feet). 
 
MAXIMUM CAPACITY: 
 
The maximum capacity of Bay D is 192 55-gallon drums, four drums per pallet, stacked 
two pallets high.  The maximum quantity of liquid wastes and wastes containing free 
liquids is 3,100 gallons, which is equivalent to 56 55-gallon drums. 
 
WASTE TYPES: 
 
The types of hazardous wastes allowed to be stored in Bay D are: flammable liquids, 
reducing agents, metal catalysts, carbon, fuels, and combustible liquids.  The waste 
types stored in Bay D are listed in Table III-1 of the Approved Permit Application. 
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RCRA HAZARDOUS WASTE CODES: 
 

D001 D003 D005 D006 D007 
D008 D035 F003 F005 U002 
U003 U031 U056 U154 U159 
U161 U213 NA NA NA 

 
CALIFORNIA HAZARDOUS WASTE CODES: 
 

172 181 212 213 214 
221 331 343 352 461 
512 513 NA NA NA 

 
UNIT SPECIFIC SPECIAL CONDITIONS: 
 
1. The Permittee shall not place containers of hazardous waste, non-hazardous 

waste, or chemical product in TSU-3, Bay D, in excess of the maximum capacity 
of TSU-3, Bay D.  For the purpose of determining compliance with the maximum 
capacity, all containers in TSU-3, Bay D, will be considered to be full, regardless 
of the actual volume of material in each container. 

 
AIR EMISSION STANDARDS FOR CONTAINERS, TANKS, AND SURFACE 
IMPOUNDMENTS: 
 
Pursuant to California Code of Regulations, title 22, section 66264.1086 (Standards: 
Containers), the Permittee shall control air pollutant emissions from containers in 
accordance with the Container Level 1 standards. 
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UNIT NAME: 
 
TSU-8 
 
LOCATION: 
 
TSU-8 is located in the central portion of the Facility, south of Lake Teledyne and east 
of TSU-2.  (See Figure 2) 
 
ACTIVITY TYPE: 
 
Treatment in tanks 
 
ACTIVITY DESCRIPTION: 
 
Safety Bucket Water containing explosives is naturally evaporated in two open troughs. 
When enough water has evaporated to result in a thick turbidity, the concentrated 
hazardous waste is transferred to TSU-1 or TSU-2, added to other EHWS and burned.  
No volatile organic compounds are present in the Safety Bucket Water.  Daily 
evaporation varies from near zero during cold rainy weather when precipitation covers 
are in place, to over ten gallons during hot, dry, windy weather. 
 
PHYSICAL DESCRIPTION: 
 
TSU-8 consists of two evaporation troughs within a concrete secondary containment 
pad filled by a gravity feed pipe from an unloading area.  Safety Bucket Water is 
siphoned or hand-pumped from a container in an environmental support vehicle into the 
feed pipes in the unloading area which empty into the evaporation troughs.  The feed 
pipes are pipe-in-pipe construction with a 2-inch diameter stainless steel inner pipe and 
a 4-inch diameter polyvinyl chloride (PVC) outer pipe.  The troughs are constructed of 
three-sixteenths of an inch thick carbon steel with welded heads.  The troughs are 
coated with a 100% solids coal tar polyurethane elastomer (Endura-Flex 1947) coating 
to a minimum thickness of 100 mils.  The troughs are half cylinders with slightly domed 
ends.  Each trough is approximately 4.32 feet in diameter and 11.3 feet long. 
 
MAXIMUM CAPACITY: 
 
The maximum capacity of each treatment trough, with an operational freeboard of six 
inches, is approximately 505 gallons.  The treatment capacity is approximately 1,100 
gallons per year, based on an observed average evaporation rate of three gallons per 
day. 
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WASTE TYPES: 
 
The type of hazardous wastes allowed to be treated in TSU-8 is Safety Bucket Water.  
The waste types treated at TSU-8 are listed in Table III-1 of the Approved Permit 
Application. 
 
RCRA HAZARDOUS WASTE CODES: 
 

D003 NA NA NA NA 
 
CALIFORNIA HAZARDOUS WASTE CODES 
 

343 NA NA NA NA 
 
UNIT SPECIFIC SPECIAL CONDITIONS: 
 
1. The fluid level in the troughs shall not exceed the level of a 6-inch minimum 

freeboard. 
 
2. Construction of a modified TSU-8 is described in Chapter IV, Section C.4, of the 

Approved Permit Application.  Permittee shall notify DTSC of the date TSU-8 will 
be removed from service for construction of the modified TSU-8 not later than 
seven (7) days prior to removing TSU-8 from service. 

 
3. Permittee shall not place hazardous waste into the modified TSU-8 until 

Permittee has submitted, and DTSC has acknowledged receipt of, the 
engineering certification for the installation of the modified TSU-8 required by 
California Code of Regulations, title 22, section 66264.192. 

 
AIR EMISSION STANDARDS FOR CONTAINERS, TANKS, AND SURFACE 
IMPOUNDMENTS: 
 
The air emission standards in California Code of Regulations, title 22, section 
66264.1080 do not apply to operations at TSU-8. 
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UNIT NAME: 
 
Solidification of Two-Part Epoxy Materials 
 
LOCATION: 
 
Solidification of two-part epoxy materials in containers in conducted at TSU-3, Bay D.  
(See Figure 2). 
 
ACTIVITY TYPE: 
 
Treatment in containers 
 
ACTIVITY DESCRIPTION: 
 
Two-part epoxy paints, potting compounds, adhesives, and insulating materials are 
mixed according to the manufacture’s specifications in either the original containers or 
in one-gallon, open steel cans in TSU-3, Bay D.  Open quantities of these materials at 
manufacturing work stations greater than one liter and larger quantities in unopened 
containers become excess to production needs through expiration of shelf life and when 
inspection reveals the material to be off-specification.  These materials are accumulated 
and transported to TSU-3, Bay D, for storage and treatment by mixing.  
 
PHYSICAL DESCRIPTION: 
 
The treatment takes place in the original containers or in one-gallon, open steel cans. 
 
MAXIMUM CAPACITY: 
 
The process capacity listed in the Approved Permit Application is 20 gallons per day. 
 
WASTE TYPES: 
 
The types of hazardous wastes allowed for treatment in containers at TSU-3, Bay D are: 
two-part epoxy paints, potting compounds, adhesives, and insulating materials.   
The waste types treated by solidification are listed in Table III-1, line 46, of the 
Approved Permit Application. 
 
RCRA HAZARDOUS WASTE CODES: 
 

D001 D006 D007 D008 D035 
F002 F003 NA NA NA 

 



McCormick Selph, Incorporated 
Hazardous Waste Facility Permit, Attachment “A” 
May 12, 2006                                                                                              Page 28 of 33 
 

 

 
CALIFORNIA HAZARDOUS WASTE CODES: 
 

213 214 331 343 NA 
 
UNIT SPECIFIC SPECIAL CONDITIONS: 
 
1. None. 
 
AIR EMISSION STANDARDS FOR CONTAINERS, TANKS, AND SURFACE 
IMPOUNDMENTS: 
 
Pursuant to California Code of Regulations, title 22, section 66264.1086 (Standards: 
Containers), the Permittee shall control air pollutant emissions from containers in 
accordance with the Container Level 1 standards. 
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PART V.  SPECIAL CONDITIONS WHICH APPLY TO ALL OF  
THE FACILITY’S STORAGE AND/OR TREATMENT UNITS. 

 
1. The Permittee shall only manage hazardous waste generated at the Facility by 

the Permittee. 
 
2. The Permittee shall only manage the hazardous waste streams identified in 

Table III-1 of the Approved Permit Application. 
 
3. Except as specifically authorized by this Permit, Permittee shall not dispose of 

hazardous waste at the Facility.  In accordance with California Code of 
Regulations, title 22, section 66260.10, “disposal” means: (a) the discharge, 
deposit, injection, dumping, spilling, leaking or placing of any waste or hazardous 
waste into or on any land or water so that such waste of hazardous waste or any 
constituent thereof may enter the environment or be emitted into the air or 
discharged into any waters, including ground waters; (b) the abandonment of any 
waste. 

 
4. The Permittee shall not store hazardous wastes in containers at the Facility for 

more than one year. 
 
5. The Permittee shall maintain aisle space at TSU-3 to allow the unobstructed 

movement of personnel, fire protection equipment, spill control equipment, and 
decontamination equipment to any area of TSU-3 in an emergency.  The 
minimum allowable aisle space is 30 inches. 
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 PART VI.  CORRECTIVE ACTION 
 
1. The Permittee is required to conduct corrective action at the Facility pursuant to 

Health and Safety Code section 25200.10.  Allegheny Technologies, 
Incorporated (Allegheny) is the parent company of a previous owner, operator 
and permittee at this Facility.  Allegheny is continuing to conduct corrective action 
for groundwater contaminated with perchlorate and volatile organic compounds 
(VOCs) at the Facility under the oversight of the Regional Water Quality Control 
Board (RWQCB), Central Coast Region (CCR), pursuant to a Corrective Action 
Plan (CAP) approved by the RWQCB-CCR on  
February 13, 2003.  DTSC reserves its right under Health and Safety Code 
sections 25200.10 and 25187 to require the Permittee to comply with additional 
corrective action requirements for the protection of human health and the 
environment. 

 
2. The Permittee shall collect soil samples in the vicinity of TSU-1 annually, by  

May 1 of each year.  Soil Samples shall be collected in accordance with the 
Corrective Measures Study Final Report for Lead-Affected Soils RCRA Unit TSU-
1, July 7, 1998, Revision 3.0. 

 
3. Within forty five (45) calendar days of soil collection in the vicinity of TSU-1, the 

Permittee shall submit to DTSC a report detailing, at a minimum, the following: 
 

(a) Interpretation of the analytical soil results; and, 
 

(b) Evaluation of the effects from the burn operations on the soil media. 
 
4. The Permittee shall remediate the remaining lead contaminated soil in the vicinity 

of TSU-1 to meet the closure performance standards of California Code of 
Regulations, title 22, section 66264.111 when operation of TSU-1 ceases. 
(During final closure of TSU-1.) 

 
5 In the event the Permittee identifies an immediate or potential threat to human 

health and/or the environment, discovers new releases of hazardous waste 
and/or hazardous constituents, or discovers new Solid Waste Management Units 
(SWMUs) not previously identified, the Permittee shall notify DTSC orally within 
24 hours of discovery and notify DTSC in writing within 10 days of such discovery 
summarizing the findings including the immediacy and magnitude of any potential 
threat to human health and/or the environment. 
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6. DTSC may require the Permittee to investigate, mitigate and/or take other 

applicable action to address any immediate or potential threats to human health 
and/or the environment and newly identified releases of hazardous waste and/or 
hazardous constituents.  For newly identified SWMUs, the Permittee is required 
to conduct corrective action.  Corrective action will be carried out either under the 
Corrective Action Consent Agreement or Unilateral Corrective Action Order 
pursuant to Health and Safety Code, Section 25187. 
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Figure 1 – Site Location Map 
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December 18, 2013

Mr. Mark Thomasen
Environmental Manager
Allegheny Technologies Incorporated
48 Prestbury Square Building, Suite 18
Newark, DE 19713
Mark.Thomasen@ATImetals.com

Dear Mr. Thomasen:

SITE CLEANUP PROGRAM: FORMER McCORMICK SELPH FACILITY, 3601 UNION ROAD, 
HOLLISTER, SAN BENITO COUNTY – CLEANUP AND ABATEMENT ORDER NO. RB3-
2013-0019 AMENDMENT, AND REVIEW OF WATER SUPPLY WELL INVESTIGATION 
REPORT AND INTERIM CONCEPTUAL SITE MODEL

Central Coast Regional Water Quality Control Board (Water Board) staff reviewed the October 
23, 2013 Water Supply Well Investigation Report and Interim Conceptual Site Model (Report) 
prepared by Arcadis on behalf of TDY Industries, Inc. (TDY). TDY prepared this Report in 
accordance with the following:

May 29, 2013 Water Supply Well Investigation Work Plan (Work Plan);
Cleanup and Abatement Order (CAO) No. R3-2013-0019;
July 23, 2013 email from Diane Kukol of my staff to Erica Kalve of Arcadis, in which Ms. 
Kukol agreed to TDY’s/Arcadis’ July 16, 2013 email extension request to submit the 
Supply Well Investigation Report by September 15, 20131; and
September 10, 2013 conference call between Water Board staff and personnel from 
Arcadis and TDY, during which Water Board staff agreed to TDY’s second extension 
request to submit the Supply Well Investigation Report by October 23, 20132.

Please note that any future approvals for extension of, or relief from, requirement due dates
(including, but not limited to CAO requirements) will only be in the form of letters signed by the 
Assistant Executive Officer or those delegated with this authority.  This practice will provide all 

1 Task 2.a in CAO No. R3-2013-0019 indicated TDY was required to implement the Water Supply Investigation Work 
Plan (including submitting the Supply Well Investigation Report) by August 15, 2013.  Based on field conditions and 
the extended length of time the investigation took to complete, TDY initially requested extending the Supply Well 
Investigation Report due date from August 15 to September 15, 2013.
2 TDY requested a second extension of the Supply Well Investigation Report to October 23, 2013 to incorporate a 
significant amount of information learned from both the supply well investigation and the concurrent interim cleanup 
action downgradient of the Former Thermal Destruct Facility. Water Board staff concurred with TDY/Arcadis that 
both extensions were based on conditions that neither TDY nor Water Board staff anticipated at the time the Water 
Supply Investigation Work Plan and CAO No. R3-2013-0019 were prepared. Therefore, Water Board staff did not 
pursue enforcement actions for either change to the August 15, 2013 due date included in CAO No. R3-2013-0019.
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parties with clear and appropriate documentation of the changes to requirements and/or due 
dates.

In the Work Plan, TDY identified the following objectives of the Water Supply Well Investigation:
Vertical delineation of perchlorate in groundwater in the vicinity of onsite supply well W-
1;
Evaluation of the lateral extent of perchlorate in the vicinity of W-1;
Evaluation of whether W-1’s operation enhanced the transport of perchlorate in the 
subsurface; and
Evaluation of natural attenuation processes in the W-1 vicinity.

The Report states that, “. . . these objectives were generally achieved but additional information 
is necessary to (1) evaluate perchlorate concentrations in groundwater upgradient from well W-
1, and (2) verify the source area associated with perchlorate observed in the vicinity of well W-
1.”  Water Board staff concurs with this statement and supports TDY’s recommendation to 
conduct a supplemental investigation to address these data gaps. Water Board staff
understands the supplemental investigation will also assess the extent of the 1,000 micrograms 
per liter (μg/L) contour in the Phase 1 Interim Action groundwater treatment area between the 
Former Thermal Destruct Treatment Area and Lake Teledyne.  

Cleanup and Abatement Order Amendment
CAO No. R3-2013-0019 directs TDY to investigate and remediate perchlorate in the W-1 vicinity 
in a step-wise approach.  This approach requires TDY to submit a Water Supply Well 
Investigation Work Plan, a Supply Well Investigation Report, a Supply Well Feasibility Study 
(FS) 60 days after Assistant Executive Officer (AEO) approval of the Supply Well Investigation 
Report, and a Supply Well Remedial Action Plan (RAP) 60 days after AEO approval of the FS.
Pursuant to CAO No. R3-2013-0019, TDY submitted the Work Plan and Report; however, data 
gaps identified during the supply well investigation dictate the need for a second phase of 
investigation in the W-1 vicinity.  Therefore, Water Board staff must modify CAO No. R3-2013-
0019 to incorporate TDY’s recommended supplemental investigation work plan, the 
supplemental investigation itself, and the corresponding change to FS and RAP requirements.
Therefore, CAO No. R3-2013-0019 Ordering Section C.2 is modified with the following text: 

2. ONSITE WATER SUPPLY WELL 
b. Supplemental Water Supply Well Investigation Work Plan (SWP) 

Due Date: December 20, 2013 
 

TDY must obtain Water Board staff concurrence with the SWP and implementation schedule 
before initiating the scope of work included in the SWP.  TDY must request proposed changes 
to specific elements of the SWP (including the schedule) in writing to Water Board staff at 
least 30 days prior to initiating the desired change; the Assistant Executive Officer must 
approve the requested modification prior to implementation.  

 
c. Supplemental Supply Well Investigation Report (SSWIR) 

Due Date: 60 days after completion of the SWP activities.   
 
TDY must submit a SSWIR documenting implementation of tasks included in the SWP.  At a 
minimum, the SSWIR must include the following: 
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Soil boring/lithologic logs for new borings and grab groundwater samples (if 
appropriate), and well construction information for new and existing monitoring wells 
pertinent to the W-1 vicinity investigation. 
Historic and new analytical results for soil, groundwater, and Lake Teledyne sampling (if 
appropriate), as well as water elevation data.  TDY must present all information in a 
tabular format. 
Perchlorate concentration contour maps for soil and groundwater in all water-bearing 
zones (i.e., upper and lower alluvial deposits and the Purisima Formation). 
Geologic cross-sections of the areas addressed in the SWP, including stratigraphy and 
perchlorate concentrations. 
Determination/confirmation of groundwater flow directions and gradients on the 
western side of the McCormick Selph Facility (Facility) property in the upper and lower 
alluvial deposits, as well as the Purisima Formation3.   
Determination of the perchlorate plume extent in the lateral and vertical directions 
(including the leading edge) in the W-1 vicinity. 
Identification of all potential sources of perchlorate in the W-1 vicinity including a short-
lived former burn area south of TSU-2 and evaluation of those potential sources as 
contributors to perchlorate detected in W-1 and the AUS-5, AUS-6, AUS-7, and AUS-8 
monitoring well clusters.   
An updated conceptual site model as supported by new and existing data. 

 
It is acceptable for TDY to include the Supply Well Feasibility Study (see Task 2.d, below) with 
this SSWIR. 

 
d. Supply Well Feasibility Study (SWFS) 

Due Date: 60 days after Assistant Executive Officer approval of the Supplemental Supply 
Well Investigation Report. 

 
TDY must submit a SWFS that includes a recommendation for a cleanup scenario(s) that 
addresses soil and groundwater containing perchlorate identified and/or confirmed in 
implementation of the SWP.  It is acceptable for TDY to use the results of the onsite 
enhanced in situ bioremediation actions to conduct a focused FS with limited cleanup 
alternatives, if appropriate.  At a minimum, the FS shall include the elements listed in 
Attachment 8.

(Attachment 8 in CAO No. R3-2013-0019 is unchanged.)

e. Supply Well Remedial Action Plan (SWRAP) 
Due Date: 60 days after Assistant Executive Officer approval of the SWFS 
 
(Remaining text for this section is consistent with Section C.2.c text in CAO No. R3-
2013-0019.)

f. Implementation of the SWRAP 

3 TDY states in the October 23, 2013 Report that “Downgradient from the lake . . . the leading edge of the perchlorate plume is 
in the Purisima Formation.”  However, until the first phase of the Water Supply Well Investigation, TDY had not collected data to 
support conclusions about groundwater flow directions and gradients in all strata of concern west of Lake Teledyne.
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Due Date: In accordance with the schedule in Task 2.e (in the SWRAP), as approved by the 
Assistant Executive Officer 

 
(Remaining text for this section is consistent with Section C.2.d text in CAO No. R3-
2013-0019.)

Legal Requirements
Pursuant to Sections 13267 and 13304 of the California Water Code, TDY and its agents must 
complete cleanup and abatement of degraded soil and groundwater at and near the Facility as 
described in CAO No. R3-2013-0019, and as amended in this letter.

Pursuant to Section 13350 of the Water Code, a violation of a cleanup order pursuant to Water 
Code Section 13304 may subject you to civil liability of up to $5,000 per day for each day in 
which the violation occurs.  

Any person affected by this action of the Water Board may petition the State Water Resources 
Control Board (State Board) to review the action in accordance with Section 13320 of the 
California Water Code and Title 23, California Code of Regulations, Section 2050.  The petition 
must be received by the State Board, Office of Chief Counsel, P. O. Box 100 Sacramento, 
95812 within 30 days of the date of this order.  Copies of the law and regulations applicable to 
filing petitions will be provided upon request.

If you have questions, please contact Diane Kukol at (805) 542-4637 or 
dkukol@waterboards.ca.gov, or Thea Tryon at (805) 542-4776 or 
ttryon@waterboards.ca.gov.

Sincerely,

for Michael J. Thomas
Assistant Executive Officer

\\Seadog\vol1\Mgmt\Seniors\Shared\SCP\SITES\San Benito Co\3601 Union Rd. (Former McCormick Selph)\Supply 
Wells\SWInvestRpt_Comm_120313.docx

cc:
Mr. Edgard Bertaut
Edgard.Bertaut@ATImetals.com

Ms. Lauren McAndrews
Lauren.McAndrews@ATImetals.com

Ms. Erica Kalve, Arcadis U.S., Inc.
Erica.Kalve@arcadis-us.com

Mr. Charles F. Martin
Pacific Scientific Energetic Materials Company, Inc.
cmartin@psemc.com

Ms. Diane Kukol
Central Coast Water Board
Diane.Kukol@waterboards.ca.gov

Ms. Kendall Stahl
Central Coast Water Board – GeoTracker - File
Kendall.stahl@waterboards.ca.gov

Digitally signed by John M. Robertson 
DN: cn=John M. Robertson, o=Central Coast Regional Water 
Quality Control Board, ou, 
email=jrobertson@waterboards.ca.gov, c=US 
Date: 2013.12.18 09:39:17 -08'00'
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Figure 2-2 Facility Location and Description 

LEGEND 

MAJOR BUILDINGS 

1 O 1-Admistrative/Manufactu ring 
1 02-Ad mistrative/Manufactu ring 
103-Powder Blending 
104-Propellent Machining 
105-Research and Development 
106-Linear Flexible Explosives and Assembly. 
107-Not Currently in Use 
108-Environmental Testing Facility 
109-Maintenance Facility 
110-Securtty Central 
111-Chemical Manufacturing Facility 
112-Slte Control 

FEATURES 

1. Security Central-24 Hour Security 
2. & 3. Main Parking lots 
4. Plating Waste Water Treatment (Closed) 
5. Surface lmpoundment Sl-1-Plating Waste Pond (Closed) 
6. Not in use 
7. TSU-1 Open Burning 
8. TSU-2 Open Burning 
9. Not in use 
10. Domestic Sewage Treatment Facility 
11. Sewage Treatment Tertiary Treatment Pond 
12. Spray Field for Effluent from 11# Above 
13. TSU-5 and TSU-7 (Closed Apr. 1992 and Dec. 2001 Respectively 
14. TSU-3 Container Storage 
15. TSU-6 (Closed Oct. 2002) 
16. Not used 
17. Ordnance Test Facility 
18. TSU-4 (Closure Pending) 
19. TSU-8 Evaporation Unit 
20-23 Explosive Waste Storage (<90-Days) 
24. Storage Shed for Adhesives, Paints and Epoxies 

------------Hazardous Waste Transportation Route 
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EXECUTIVE SUMMARY 

o INTRODUCTION 

Teledyne McCormick. Selph CTMS) is a subsidiary of Teledyne, Inc. 
specializing in the production of explosive ordinance ·items and, small 
volume specialty chemicals and specialty electronics. 

In the course of operation, the facility generates sma 11 quantities of 
hazardous waste comprising various solvents and ordinance items which are 
safely open burned COB) or open detonated COD) on site. TMS currently has 
interim status for these operations from the EPA and Department of Hea 1th 
Services CDHS>. 

OHS has recently requested that a screening level health risk. assessment of 
the OB/OD operations be completed. TMS. retained Ebasco Environmental to 
complete the study in November 1990. Shortly thereafter, a protocol 
C Ebasco Envi ronmenta 1, 1990) for comp 1 eti ng the study was submitted to and 
approved by OHS staff. This report is being submitted in accordance with 
the protocol to document the results of the assessment. 

o FACILITY LOCATION 

TMS is located approximately one half mile south of State Highway 156 at 
3601 Union Road. The plant is located within San Benito County in the 
southeast part of the San Juan Valley, four miles west of Hollister, 
California. The general location of the facility is shown in Figure 2-1. 
A detailed facility layout is included as Figure 2-2. 

o SURROUNDING LAND USE 

The facility is situated in a rural area. The primary surrounding land use 
is agriculture, with a small number of residents. A number of row crops are 
planted in the area, as well as stone fruits. The nearest resident lives 
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( within 1 kilometer of the facility. Meat cattle is raised at an average 
distance of approximately 1.3 kilometers from the site. The only major 
water body close to the facility is the San Justo Reservoir, approximately 
700 meters southeas ~ of the site. The reservoir is a source of local 
drinking water and recreational fishing. 

There are no schools, day care centers, hos pi ta ls, or convalescent homes 
within 2 kilometers of the site. The San Justo school shown on the location 
map westnorthwest of the site is no longer in use. 

o FACILITY DESCRIPTION 

Emissions from treatment of hazardous waste at TMS arise primarily from the 
open burning (08) or open detonation COD> of hazardous materi a 1 s. 
Negligible emissions also occur as a result of the handling, storage, 
treatment and containerizing of hazardous materials at the facility. These 
systems are either totally enclosed or involve low throughput of low vapor 
pressure materials. Accordingly, and consistent with the OHS-approved c: protocol (Appendix A), these sources are not quantitively considered in this 
assessment. Most of the reactive hazardous waste generated at TMS is 
treated by open burning in a specially designed facility, TSU-1, at a remote 
location on the property (shown on Figure 2-2). The quantities and specific 
types of ordinance opened burned at TSU-1 have fluctuated over the years. 
Detail regarding the representative composition of materials open burned can 
be found in Appendix 8. For purposes of this assessment, a burn rate equal 
to 110 percent of the 1989 burn rate is considered indicative of long term 
operation (Lynam, 1990). 

A small fraction of the reactive hazardous waste generated at the facility 
is more conducive to efficient and safe destruction by detonation. Material 
to be disposed is placed in earthen pits adjacent to the open burning cage. 
The materi a 1 is typically covered in several feet of water or earth and 
remotely detonated. 
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( The manufacturing, conditioning, and blending of reactive materials utilizes 
a variety of ignitable solvents as a working medium. During the separation 
portion of the process, sma 11 amounts of reactive materi a 1 s Cone to two 
percent by weight) remain suspended in solution. Current reclamation 
technology is not compatible with recycling the sol vent, because 
concentration of the reactive materia 1 in the high temperature environment 
of the recycling. unit could result in an explosion. Therefore, the 
contaminated solvents are burned in TSU-2 (Teledyne McCormick Selph, 
1990a). A maximum of 300 gallons of solvent is open burned in any given day 
(Lynam, 1990). 

o EMISSIONS CHARACTERIZATION 

A paucity of data exists for purposes of developing reliable emissions 
estimates. TMS literature and other documents available in the open 
1 i terature were reviewed to determine an appropriate basis for emissions 
estimates. 

( Emissions calculations for OB/OD operations were based on the following: 

- OB of Solvents, TSU-2: 
(Appendix C). 

Korcsmaros study for a 11 poll utan ts 

- OB/OD of reactive hazardous waste, TSU-1: Korcsmaros study for all 
particulate and criteria pollutants; Rasmussen study for volatile 
organic compounds (EPA, 1990a). 

o AIR QUALITY MODELING 

The model selected for use in modeling Teledyne McCormick Selph OB scenarios 
was EPA's Industrial Source Complex Term CISCST> model (EPA, 1986a). This 
is a standard Gaussian dispersion model in wide use as an EPA guideline 
model for projecting short term Cl-hour, in this case) concentrations from 
releases from industrial sources of many types (EPA, 1986b). This model is 
appropriate for situations where the plume travel time to the nearest 
receptor is 1 ess than the pollutant rel ease time as is the case in open 
burning (which lasts from 4-6 hours). 
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For the much shorter duration open detonation, INPUFF Ca puff-type model) 
was utilized. The INPUFF CINtegrated PUFF> computer code is designed to 
simulate dispersion from semi-instantaneous or continuous point sources over 
a spatially and temporally variable wind field. The algorithm is based upon 
Gaussian puff assumptions including a vertically uniform wind direction 
field and no chemical reactions CEPA, 1986c). 

Both mode 1 s provided 1-hour average concentrations based upon an emission 
rate of 1 gram/sec. All output concentrations were then scaled to desired 
pollutant specific emission rates as input and output are directly 
proportiona 1. Short term concentrations were determined from X/Q va 1 ues 
using multipliers commonly accepted by EPA and ARB, with linear proration to 
account for duration of release (which is not continuous). 

Meteorological data input to both models consisted of a subset of the 
standard wind-speed/stability combinations used in the EPA model PTPLU. 
E and F stability combinations (which reflect night time atmospheric 
conditions) were not modeled as OB/OD does not occur at night (Lynam, 
1990). Stability-dependent ambient temperatures and mixing heights were 
derived as indicated in the !SC User's Guide. from data collected at Oakland, 
California. 

Plume rise was calculated for each wind speed in each modeling scenario 
based upon the procedures indicated in equations 4-8 of the document 
"Techni ca 1 Description of the Proposed Open Burn/Open Detonation Dispersion 
Model" CDugway Proving Ground, 1990). 

Maximum X/Q values are applicable at the nearest facility boundary and are 
used in determining exposure for the maximally exposed i ndi vi dua 1 CME!). 
The MEI was used for estimation of risk by inhalation, soil ingestion, crop 
ingestion and derma 1 exposure. An average grazing di stance was used for 
estimation of meat ingestion exposure. San Justo Reservoir was used for 
estimation of exposure water and fish ingestion. 
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( o EXPOSURE QUANTITATION 

( 

To assess the extent of human exposure to facility-emitted contaminants, the 
environmental fate of those pollutants and the potential pathways of human 
exposure was evaluated. In addition to the direct inhalation pathway, 
several other noninhalation pathways are: soil ingestion, fish ingestion, 
crop ingestion, meat ingestion, surface water ingestion, and dermal 
absorption. Health risk associated with exposure via the mother's milk 
pathway is attributable primary to polychlorinated dibenzo dioxins and 
dibenzo furans CPCDD/PCDFs) and polychlorinated biphenyls CPCBs). Since 
these substances are not expected to be emitted from the facility, no 
significant he lath risk is expected from mother's milk exposure. 
Accordingly, inclusion of exposure via mother's milk was not a part in the 
OHS-approved risk assessment protocol CAppendi x A) or this assessment. To 
monitor the environmental fate of pollutants emitted from the Teledyne 
McCormick Selph facility, it was necessary to evaluate the rate at which 
chemicals enter a given medium and the pathway processes that affect 
chemical concentrations in that medium. Exposure pathway calculations, 
pathway variables and chemical specific parameters used in the environmental 
fate evaluation are taken from Health Risk Assessment Guidelines for 
nonhazardous waste incinerators CARB, 1990) and CAPCO, 1987 Csee Appendix G). 

o RISK ASSESSMENT RESULTS 

Cancer Rjsk 

Cancer risk assessment involves calculating upper-bound estimates of 
individual cancer risk as well as the population risk (excess number of 
cases within a defined population). The individual cancer risk estimate of 
the most exposed indi vi dua 1 CMEI> is most frequently used as a basis for 
risk management. Indivi dua 1 cancer risk is ca 1 cul ated as the product of 
exposure dose (mg/kg/day) and the potency slope factor Cmg/kg/day). The 
to ta 1 theoreti ca 1 upper-bound i ncrementa 1 cancer risk for benzene at the 
point of highest exposure to an individual from the seven exposure pathways 
is summarized in Tables 5-1 to 5-3 for the three district treatment 
activities. Detailed calculations for each pathway are contained in 
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Appendix G. The tot a 1 upper bound i ncrementa 1 risk at the point of the 
maximally exposed individual 1s 8.66 x 10-14• The risk is due principally 
to benzene exposure via inhalation. 

The most exposed individual is assumed to be exposed 24 hours/day, 365 
days/yr for 70 years at a distance of 160 meters from TSU-1 and 320 meters 
from TSU-2. Because workers in the area are located further from TSU-1 and 
TSU-2 than the MEI, and are exposed for shorter duration (8 hours/day), MEI 
risk can be viewed as an overstated estimate of worker risk. 

Cancer Burden 

An estimation of cancer burden that might result from emissions of the TMS 
facility requires population projections in the zone of impact at the 
midpoint of the next 70 years (or the year 2025). The 1990 population for 
San Benito County is 36,850 (San Benito County Planning Department, 1991.) 
To calculate an upper bound of the cancer burden, it is assumed that the 
adopted growth forecast of approximately 2lt every five years occurs through 
2025. The entire population of San Benito County in 2025 can then be 
calculated: 

36,850 x Cl.21>7 • 139,940 persons 

An upper bound for the cancer burden that might result over the next 70 
years for this population is ca 1 cul ated from the maximum unit risk for an 
individual. This assumes that the entire population of San Benito County is 
exposed to the maximum individual risk. The upper bound is 139,940 x 8.66 x 
10-14• Thus, to result in an estimated cancer burden of 1.21 x 10-8. 
From this value, the Poisson distribution can be used to calculate a lower 
bound of the probability that no cancers wi 11 result during the next 70 
years from emissions of the TMS facility. This probability is 
2.113-1·21 x l0-8 • 99.999999t .. Therefore, no excess cancer cases are 
expected from the emissions of the TMS facility during the next 70 years. 
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( Noncancer Effects 

( 

Potential effects of chronic exposure to the noncarcinogenic compounds 
present in the TMS facility emissions are assessed by comparing exposure 
levels with references doses CRfDs) or acceptable daily intakes CEPA, 
1990c). RfDs are defined as estimates of lifetime daily exposures of the 
a noncarci nogeni c substance for the genera 1 human population which appears 
to be within an appreciable risk of deleterious effects. Estimates of 
average daily intake of noncarcinogens, as measured by the hazard index, are 
shown in Tables 5-4 to 5-6. As can be seen, the estimated intake of these 
compounds are a small fraction of the RfD. Consequently, no noncancer 
health effects are expected from operation of the TMS facility. 

o CONCLUSIONS 

A health risk assessment is a quantitative evaluation of the relationship 
between exposure to toxic substances and the potential occurrence of adverse 
he.a lth effects. Heal th risks to human populations from toxic substances are· 
a function of two factors: toxicity and exposure. To create a health risk, 
a chemical must be toxic (presenting an intrinsic hazard) and must be 
present in significant levels in the human environment, presenting an 
opportunity for exposure. Hea 1th risk assessment is a process by which 
these two factors are interpreted, judging the potential for adverse effects 
to occur, and calculating the possible magnitude of those effects. 

One consideration in judging estimated cancer risks is to compare the risks 
with risk levels historically considered acceptable by regulatory agencies. 

A recent analysis of 132 regulatory decisions found that regulatory action 
was not taken to control risks below 1 x 10-6 , which are called de mini mus 
risks. pe minimus risks are historically considered risks of no regulatory 
concern. Chemical exposure with risks above 4 x 10-3, called .!!! 
manifestis risks, were consistently regulated. De manifestis risks are 
typically risks of regulatory concern. The risks fa 11 i ng in between these 
two extremes were regulated in some cases, but not in others (Travis et al, 
1987). 
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( The decision to regulate cancer risk is historically a function of 
population size, as follows: 

( 

o Small population risks: as population risk approaches 250 cancer 
deaths per the population of the United States, the de manifestis risk 
1eve1 drops to 3 x 10-4• Be 1 ow this 1eve1 , no action was taken to 
regulate risks. 

o For effects resulting from exposure to the entire population of the 
United States, the level of acceptable risk drops to 1 x lo-6 • 

Clearly, the use of l x 10-6 for regulation of individual risk is a highly 
conservative use of acceptab 1 e cancer risk 1 eve ls. The cancer risk 1 evel 
predicted for the TMS facility is well below levels that historically have 
been of regulatory concern. 

Conclusions from this risk assessment concerning emissions from the Teledyne 
McCormick Selph OB/OD operations near Hollister, California are as follows: 

o Risk estimates have been developed based upon available data in a 
health conservative manner that tend to overestimate risk; 

o Cancer risks from the emissions fall within a level that historically 
has not been a concern for regulatory agencies. 

o Noncancer risks from the facility yield a hazard index 1 ess than one 
and should therefore be of little regulatory concern. 
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( 1.0 INTRODUCTION 

( 

( 

Teledyne McCormick Selph CTMS) is a subsidiary of Teledyne, Inc. 
specializing in the production of explosive ordinance items and, small 
volume specialty chemicals and specialty electronics. 

The ordinance facility specializes in the production of high reliability 
pyrotechnic and explosive devices and systems, aircraft and helicopter crew 
escape systems, weapons delivery systems, missile applications, and 
spacecraft app 1 i cations. More recently, TMS technology has been used to 
develop a safe and reliable pyrotechnic initiator system for inflation of 
automobile air bags. 

The chemical manufacturing facility is a job lot production of explosive and 
pyrotechnic compounds and nitrogen based chemicals for agricultural, 
pharmaceuti ca 1, and i ndustri a 1 appl i ca ti ens. Proprietary and generic 
explosives and pyrotechnics are manufactured, blended, and/or modified at 
research and development, pilot plant, and production scales. Individual 
manufacturing efforts are intermittent, ranging from days to months. 

In the course of· operation, the facility generates small quantities of 
hazardous waste comprising various sol vents and ordinance i terns which are 
safely open burned COB) or open detonated COD) on site. TMS currently has 
interim status for these opera ti ens from the EPA and Department of Hea 1th 
Services CDHS). 

OHS has recently requested that a screening level health risk assessment of 
the OB/OD operations be completed. TMS retained Ebasco Environmental to 
complete the study in November 1990. Shortly thereafter, a protocol 
(Ebasco Environmental, 1990) for completing the study was submitted to and 
approved by OHS staff. A copy of the protocol is included in Appendix A. 
This report is being submitted in accordance with the protocol to document 
the results of the assessment. 

The remainder of the report describes facility characteristics pertinent to 
assessment of OB/OD activities, location and surrounding land uses, expected 
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( emissions estimates, risk assessment calculation methodology and assessment 
results. Supporting documentation for emissions calculations, air 
dispersion modeling, and risk calculations can be found in the appendices 
accompanying this report. 

( 
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(- 2.0 PROJECT DESCRIPTION 

2.1 Facility Location 

TMS is located approximately one half mile south of State Highway 156 at 
3601 Union Road. The plant is located within San Benito County in the 
southeast part of the San Juan Valley, four miles west of Hollister, 
California. The general location of the facility is shown in Figure 2-1. 
A detailed facility layout is included as Figure 2-2. 

2.2 Surrounding Land Use 

The facility is situated in a rural area. The primary surrounding land use 
is agriculture, with a small number of residents. A number of row crops are 
planted in the area, as well as stone fruits. The nearest resident lives 
within l kilometer of the facility. Meat cattle grazes at an average 
distance of approximately 1.3 kilometers from the site. 

The only major water body close to the facility is the San Justo Reservoir, 
approximately 700 meters southeast of the site. The reservoir is a source 
of local drinking water and recreational fishing. The reservoir supplied 
primarily by pumping from the State Hater Project and is administered by the 
San Benito County Hater District, with guidance from the United States 
Bureau of Reclamation (San Benito County Hater District, 1991). The 
reservoir began operation in 1988. It has a total storage volume of 
approximately 12,700,000 m3, with a 33-acre surface area (U.S. Bureau of 
Reel amati on, 1991). Annua 1 average rai nfa 11 in the area is 12. 9 inches. 
Because of the low rainfall and minimal watershed area (approximately 10% or 
3.3 acres) surface water runoff is an insignificant contributor to the total 
water supply in the reservoir. The reservoir is expected to turnover 
approximately 80 percent of its capacity each year (San Benito County Hater 
District, 1991). 

There are no schools, day care centers, hospitals, or convalescent homes 
within 2 kilometers of the site. The San Justo school shown on the location 
map westnorthwest of the site is no longer in use. There are several 
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( schools in the Hollister area: R.O. Hardin School, Fremont School, Union 
School, and San Benito County High School and Junior College. The closest 
of these is approximately 4 kilometers from the site. Of the three day care 
centers identified in the area, the closest is over 6 kilometers from the 
site. The closest hospital is also approximately 6 kilometers from the site. 

( 

( 

2.3 Facility Description 

Emissions from treatment of hazardous waste at TMS arise primarily from the 
open burning (OB) or open detonation (OD) of hazardous materials. 
Negligible emissions also occur as a result of the handling, storage, 
treatment and containerizing of hazardous materials at the facility. These 
systems are either totally enclosed or involve low throughput of low vapor 
pressure materials. Accordingly, and consistent with the OHS-approved 
protocol <Appendix A), these sources are not quantitively considered in this 
assessment. The OB/OD facilities are discussed below. 

2.3.l Open Burning of Reactive Hazardous Haste CTSU-1) 

Most of the reactive hazardous waste generated at TMS is treated by open 
burning in a specially designed facility, TSU-1, at a remote location on the 
property (shown on Figure 2-2). The facility comprises two, 10 foot 
diameter concrete sewer pipe mounted on a concrete foundation. The entire 
foundation is enclosed in a metal mesh cage with a number of rigid support 
rods. 

Typically, several hundred pounds of material (containing an average of two 
to four percent net explosive weight) is stacked in each tube. A wood fiber 
fuel, Excelsior, is added to each pile to initiate and sustain combustion at 
temperatures sufficient to render the hazardous material nonreactive. 

The operator ignites the piles from a remote location. A typical burn lasts 
from four to six hours. Residue remaining after the initial burn is burned 
a second, and sometimes a third time ensure destruction of all reactive 
material. Any residual waste is disposed as hazardous or nonhazardous 
waste, depending on the known lead content of the metal (Teledyne McCormick 
Selph, 1990a.). 
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( The quantities and specific types of ordinance opened burned at TSU-1 have 
fluctuated over the years. Detail regarding the representative composition 
of materials open burned can be found in Appendix B. Open burning in 1988 
was unusually high as a result of an intensive program to reduce "good 
surplus" inventory. The burn rates for 1987 to 1989 were: 

( 

( 

TABLE 2-1 

OPEN BURNING RATES OF REACTIVE HAZARDOUS MATERIALS 

Gross Weight 
Open Burned Number of 

Year <Pounds) Burn Days 

1987 10,000 37 

1988 25,411 67 

1989 11 '636 55 

Reference: Teledyne McCormick Selph, 1990b (Appendix B). 

Burn rates in 1987 and 1989 are considered more representative of normal 
operation. For purposes of this assessment, a burn rate equal to 110 
percent of the 1989 burn rate is considered indicative of long term 
operation (Lynam, 1990). 

2.3.2 Open Detonation of Reactive Hazardous Waste 

A sma 11 fraction of the reactive hazardous waste generated at the facility 
is more conducive to efficient and safe destruction by detonation. Material 
to be disposed is placed in earthen pits adjacent to the open burning cage. 
The materi a 1 is typically covered in severa 1 feet of water or earth and 
remotely detonated. No 1 ead sheathed materi a 1 is treated in this manner. 
All of the reactive hazardous materials are consumed in the detonation. 
Scrap metal fragments from the detonations are periodically removed from the 
pit and sa 1 vaged or transported to a Cl ass III 1andfi11 (Te 1 edyne McCormick 
Selph, l 990a). 
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( Detail regarding the representative composition of materials open detonated 
can be found in Appendix B. The quantities of ordinance detonated in 1988 
were also high as a result of the inventory reduction campaign. Burn rates 
for 1987 to 1989 were: 

TABLE 2-2 

OPEN DETONATION RATES OF REACTIVE HAZARDOUS MATERIALS 

Gross Height 
Open Detonated Number of 

Year (Pounds) Burn Days 

1987 219 6 

1988 4, 189 28 

1989 1,220 11 

Reference: Teledyne McCormick Selph, 1990b (Appendix B). 

For purposes of the risk assessment, a burn rate equal to 110 percent of 
1989 levels is considered indicative of long term operation (Lynam, 1990). 

2.3.3 Open Burning of Solvents Contaminated Hith Reactive Hazardous Haste 
CTSU-2) 

The manufacturing, conditioning, and blending of reactive materials utilizes 
a variety of ignitable solvents as a working medium. During the separation 
portion of the process, small amounts of reactive materials Cone to two 
percent by weight) remain suspended in solution. Current reclamation 
technology 1s not compatible with recycling the sol vent, because 
concentration of the reactive material in the high temperature environment 
of the recycling unit could result in an explosion. Therefore, the 
contaminated solvents are burned in TSU-2 (Teledyne McCormick Selph, 1990a). 
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( TSU-2 comprises a grouping of eight halves of 55 gallon drums (cut in half 
along the long axis). Four halves are laid side by side in two levels in a 
double boiler arrangement. Volatile solvents are placed in the lower level 
trays and solvents with relatively more water are placed in the upper 
level. Pieces of wood fiber fuel (Excelsior) are laid across the edges of 
adjacent trays to serve as a fire bridge. Combustion is initiated remotely 
in the lower level and allowed to proceed to completion. Normally, four to 
six hours is required to complete a burn (Lynam, 1990). 

( 

Detai 1 s regarding the composition of materi a 1 s open burned can be found in 
Appendix B. A maximum of 300 gallons of material is open burned in any 
given day (Lynam, 1990). The following solvent open burning rates occurred 
during the 1987 to 1989 period: 

TABLE 2-3 

OPEN BURNING RATES OF SOLVENTS 

Gross Height 
Open Burned 

Year <Pounds> 

1987 28,800 

1988 108,500 

1989 35,667 

Number of 
Burn Days 

24 

74 

32 

Reference: Teledyne McCormick Selph, 1990b (Appendix B). 

Again, for purposes of the assessment a burn rate equal to 110 percent of 
the 1989 rate was assumed (Lynam, 1990). 
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3.0 EMISSIONS CHARACTERIZATION 

3.1 Sources of Emissions Data 

A paucity of data exists for purposes of developing reliable emissions 
estimates. TMS literature and other documents available in the open 
literature were reviewed to determine an appropriate basis for emissions 
estimates. The major sources of potential emissions data are discussed 
below. 

o Teledyne McCormick Selph Internal Memoranda 

In early 1990, A Robert Korcsmaros, a propellant chemist at TMS initiated an 
evaluation of emissions from OB/OD practices. The analysis was based on a 
modification to the computerized Propellant Evaluation Program (PEP), 
developed on the foundation of a number of technical articles presented in 
symposia of the International Pyrotechnics Society. The PEP model requires 
information on the composition of material <number and type of atoms present 
in substance), density, certain thermodynamic properties, and the air to 
reactive mixture ratio. The original PEP model was developed by the Naval 
Weapons Center, China Lake and has been used extensively by the military as 
a screening tool for identifying substances which cannot be effectively 
destroyed by OB/OD. 

Korcsmaros completed a techni ca 1 eva 1 uati on of the broad range of reactive 
hazardous waste which was treated in the 1989 period. Computer runs were 
completed for each ordinance type for multiple air/reactive mixture ratios. 
After eva 1 uati ng each of the runs, Korcsmaros summarized his findings in a 
detailed memorandum to E. Lynam of TMS (Korcsmaros, 1990). The memo, which 
serves as a fundamental basis for many of the emissions calculations, can be 
found in Appendix C. 
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0 POLUlO Model 

The POLUlO Model is a Fortran IV program developed by Edward Baroody of the 
U.S. Naval Surface Heapons Center and Ivan Tominack of the U.S. Naval 
Ordinance Station - Indian Head. The program incorporates heat capacity 
equations and entropy/enthalpy constants for over 1400 species. It has been 
used extensively to eva 1 uate potenti a 1 byproducts of open burning or open 
detonation of selected propellants, explosives and pyrotechnics. Access to 
the POLUlO program is currently restricted by the military. 

Summaries of these studies have been published to cover a number of specific 
munitions types. However, these summaries contained no information directly 
applicable to the reactive materials treated at the TMS facility 
(Baroody, E. and Tominack, I., 1987). 

o Seminar - Incineration and Alternative Treatment of Energetic 
Compounds to Minimize Effects to Air, Soil, and Hater Supplies. 

In May 1990, the U.S. Environmental Protection Agency sponsored a technical 
seminar covering many of the potential environmental issues related to OB/OD 
operations (EPA, 1990a). The seminar reports selected preliminary findings 
of a multi-year study of OB/OD emissions. A large body of data compiled by 
the study wlll be made available in draft form for peer review in late 1991 
(Johnson, 1991). The seminar summary contains ten separate documents 
covering the genera 1 techno 1 ogy as we 11 as en vi ronmenta l assessments for 
air, water, and soil. 

Hhi 1 e much of the materi a 1 in the seminar proceedings is of value from a 
genera 1 understanding viewpoint, a 1 most no data is presented with enough 
supporting background to allow engineering calculations of emission factors 
to be completed. The only useable data in the proceedings is a collection 
of volatile organic compound measurements completed by R. A. Rasmussen for 
two types of treatment: Open detonation of a small charge of TNT and open 
burning of a doub 1 e based prope 11 ant. These data compare 6 lit er grab 
samples of ambient air before and during OB/OD events. This data served as 
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a basis for the determination of benzene and other volatile organic 
emissions from OB of reactive hazardous materials. No data are available at 
this time for completing defensible estimates of semivolatile organic 
emissions from OB/OD operations C~on, 1991i· 

o EPA Air Toxics Emission Factor Database 

EPA has recently updated its compilation of Air Toxics Emission Factors for 
a variety of emission sources CEPA, 1990b). The database is organized to 
allow computerized retrieval of emission factors by type of facility, 
Standard Industrial Classification CSIC) Code, or pollutant species. A 
search of the EPA database did not produce any emission factors which could 
be applied to the TMS OB/OD operations. 

3.2 Emission Calculation Methodology 

Emissions calculations for OB/OD operations were based on the following: 

o OB of Sol vents, TSU-2: Korcsmaros study for a 11 po 11 utants 
(Appendix C). 

o OB/OD of reactive hazardous waste, TSU-1: Korcsmaros study for all 
particulate and criteria po 11 utan ts; Rasmussen study for volatile 
organic compounds CEPA, 1990a). 

3.2.l Emissions from OB/OD of Reactive Materials, TSU-1 

The Korcsmaros study was also used to derive the emission rates for all 
criteria and solid phase pollutants as follows: 

Emission Factor, lb/lb solvent OB/OD 

Total Korcsmaros emission estimate. lb/yr 
= 1989 OB/OD rate x 1.1, lb/yr 
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For noncriteria vol a ti 1 e organics, the Rasmussen data was transformed as 
follows: 

Pollutant emission factor, lb/lb OB/OD 

= 
106 µgig x 454 g/lb x 0.5 lb 

Pollutant emission factor, lb/yr 

= lb/lb OB/OD x 1989 OB/OD rate, lb/yr 

For benzene emissions, the emission factor derived for propellant OB in 
Section 3.2.2 was used since it resulted in a more conservative estimate of 
benzene emissions. 

Short term emissions were determined by di vi ding annua 1 emi ssi ens by the 
projected annua 1 hours for combined OB/OD (which based on 11 O percent of 
1989 levels are 72.6 days, 5 hr/day or 363 hr/yr). 

Emissions from OB and OD were assumed to be equivalent in the absence of 
data to distinguish among the two modes of release. The calculations are 
summarized in Table 2-4. 

3.2.2 Emissions From OB of Solvents, TSU-2 

The Korcsmaros study outlines the use of the PEP program for the 
determination of emissions from OB of solvents. The percentage distribution 
of solvents evaluated by Korcsmaros was reasonably close to expected future 
solvent distribution. Thus, Korcsmaros results, which were based on a 
combustion rate of 8000 1 b/yr were sealed to 11 O percent of 1989 disposal 
level as follows: 
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TABLE 2-4 

Summary of TSU-1 Emissions 

=========================================================================== 

Reactive Open Burning/Open Detonation Emissions CTSU-1) 
Total OB weight= 3022.69 lb net (10% above 1989) 
Days per year= 

Average Burn Period= 
Total hours per year= 

72.6 days 

5 hr 
363 hr 

Korcemaros 
lb/yr lb/lb lb/yr lb/day lb/hr g/sec 

KB02 
Zr02 
K20 
Pb 
B203 
Mgf 2 
Bao 
Mg 
PbO 
Cs20 
KOH 
Cr203 
ZnCl2 
BN 
Benzene 

co 
NOx 
HC 
S02 
HCL 
Ethane 

Ethylene 
Acetylene 
Propane 
Butane 
Pentane 
2-Methylpentane 
3-Methylpentane 

n-Heptane 
Toluene 
Ethyl benzene 

Xylene 
Nonane 

17.6 6.40E·03 1.94E+01 2.67E·01 5.33E·02 6.73E·03 
6.8 2.47E·03 7.48E+OO 1.03E·01 2.06E-02 2.60E-03 
6.3 2.29E-03 6.93E+OO 9.55E-02 1.91E-02 2.41E-03 
4.6 1.67E-03 5.06E+OO 6.97E-02 1.39E·02 1.76E-03 
4.6 1.67E-03 5.06E+OO 6.97E-02 1.39E-02 1.76E-03 
4.3 1.56E·03 4.73E+OO 6.52E-02 1.30E-02 1.64E-03 
3.8 1.38E-03 4.18E+00 5.76E-02 1.15E-02 1.45E·03 
3.7 1.35E·03 4.07E+OO 5.61E-02 1.12E·02 1.41E-03 
2.7 9.83E-04 2.97E+OO 4.09E-02 8.18E-03 1.03E-03 
2.5 9.10E-04 2.75E+OO 3.79E-02 7.58E-03 9.SSE-04 
2.1 7.64E·04 2.31E+OO 3.18E-02 6.36E·03 8.03E-04 
1.9 6.91E·04 2.09E+OO 2.88E-02 5.76E-03 7.26E-04 
0.3 1.09E-04 3.30E·01 4.SSE-03 9.09E·04 1.15E·04 
0.1 3.64E-05 1.10E-01 1.52E-03 3.03E·04 3.82E-05 
-- 2.43E-10 7.35E-07 1.01E-08 2.02E-09 2.SSE-10 
·- 4.01E-01 1.21E+03 1.67E+01 3.34E+OO 4.21E-01 
-- 3.45E-04 1.04E+OO 1.44E-02 2.88E·03 3.63E-04 
-- 4.32E-03 1.30E+01 1.80E·01 3.59E-02 4.53E-03 
-· 3.45E-04 1.04E+OO 1.44E-02 2.88E·03 3.63E-04 

1.35E·02 4.08E+01 5.62E-01 1.12E-01 1.42E-02 
-- 2.06E·10 6.22E-07 8.S?E-09 1.71E-09 2.16E-10 
·- 2.57E-11 7.78E-08 1.07E-09 2.14E·10 2.70E-11 
-- 3.86E-11 1.17E·07 1.61E-09 3.21E-10 4.05E·11 
-- 1.54E-10 4.67E·07 6.43E-09 1.29E-09 1.62E-10 
-· 2.06E-10 6.22E·07 8.S?E-09 1.71E-09 2.16E-10 

1.54E-10 4.67E-07 6.43E-09 1.29E-09 1.62E-10 
1.29E-11 3.89E·08 5.36E-10 1.07E-10 1.35E-11 
2.57E-11 7.78E-08 1.0?E-09 2.14E-10 2.70E-11 
1.29E-11 3.89E-08 5.36E-10 1.0?E-10 1.35E-11 

-- 6.43E-11 1.94E·07 2.68E-09 5.36E-10 6.76E-11 
-· 3.86E-11 1.17E-07 1.61E-09 3.21E·10 4.0SE-11 

1.29E·10 3.89E-07 5.36E-09 1.07E-09 1.35E-10 
-- 2.57E-117.78E-081.07E-09 2.14E-10 2.70E-11 

=========================================================================== 



Emission Factor, lb/lb solvent OB/OD 

Total Korcsmaros emission estimate. lb/yr 
= 8000 lb/hr 

Future Emission Rate, lb/hr = 

Emission Factor, lb/lb solvent OB x Solvent OB rate 
Where, 
Solvent OB rate= 1.1 x 1989 level, lb/yr 

Benzene emissions from OB of solvents were calculated from an emission 
factor developed from Rasmussen data as follows: 

Benzene emission factor: 

--1!.9..._ 3.68 x 10-9 Benzene ug/m3 x lo-3 m311 x 6 l 
kg OB = 1 lb x 0.454 kg/lb 

_l!L_ 
kg OB 

= 3.93 µg/kg OB 

3.93 ug/kg X 2.21 lb/kg X 10-6 ug/kg 
= 454 g/lb 

= 2.43 x 10-10 

Then, the emission rate follows from lb/yr = lb/lb OB x lb OB/yr. 

Short term emission rates reflective of annual average conditions were 
determined by di vi ding the annua 1 emission rate by the projected annua 1 
hours (which based on 110 percent of 1989 levels are 35.2 days, 5 hours/day 
or 176 hours/yr). 

Detailed calculations are summarized in Table 2-5. 
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TABLE 2-5 

Summary of TSU-2 Emissions 

Solvent Open Burning Emissions (TSU-2) 
Total OB weight= 39233.7 lb (10% above 1989) 
Days per year= 35.2 days 
Average Burn Period= 

Hours per year= 

NOx 
co 
THC 

Solvents (as below) 
Methanol 
Isopropyl Alcohol 
Acetone 

Pyradine 
Tetrahydrofuran 
Benzene 

5 hr/day 

176 hrs 

Emission 

Factor 

lb/lb OB lb/yr lb/day lb/hr g/sec 

8.91E·03 3.50E+02 9.93E+OO 1.99E+OO 2.51E-01 
2.91E-02 1.14E+03 3.25E+01 6.49E+OO 8.19E-01 
8.91E-03 3.50E+02 9.93E+OO 1.99E+OO 2.51E-01 
2.SOE-02 9.81E+02 2.79E+01 5.57E+00 7.03E-01 
1.35E-02 5.30E+02 1.50E+01 3.01E+OO 3.80E-01 
3.SOE-03 1.37E+02 3.90E+OO 7.BOE-01 9.84E-02 
4.75E-03 1.86E+02 5.29E+OO 1.06E+OO 1.34E-01 
1.63E-03 6.38E+01 1.81E+OO 3.62E-01 4.57E-02 
1.63E-03 6.38E+01 1.81E+OO 3.62E-01 4.57E-02 
2.43E-10 9.54E-06 2.71E-07 5.42E-08 6.84E-09 

1) Reference: R. Korcsmaros memo to E. Lynam, 3/7/90 for emission factors 
except benzene. 
2) Benzene emission factor assumed equivalent to double base propellant OB 

=========================================================================== 
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4.0 RISK ASSESSMENT METHODOLOGY 

4.1 Air Quality Modeling 

4.1.2 Model Selection 

The model selected for use in modeling Teledyne McCormick Selph OB scenarios 
was EPA's Industrial Source Complex Term CISCST) model <EPA, 1986a). This 
is a standard Gaussian dispersion model in wide use as an EPA guideline 
model for projecting short term ( 1-hour, in this case) concentrations from 
releases from industrial sources of many types (EPA, 1986b). This model is 
appropriate for situations where the plume travel time to the nearest 
receptor is less than the pollutant release time as is the case in open 
burning (which lasts from 4-6 hours). 

For the much shorter duration open detonation, INPUFF (a puff-type model) 
was utilized. The IN PUFF CINtegrated PUFF) computer code is designed to 
simulate dispersion from semi~instantaneous or continuous point sources over 
a spatially and temporally variable wind field. The algorithm is based upon 
Gaussian puff assumptions including a vertically uniform wind direction 
field and no chemical reactions (EPA, 1986c). 

Both models provided 1-hour average concentrations based upon an emission 
rate of 1 gram/sec. All output concentrations were then scaled to desired 
pollutant specific emission rates as input and output are directly 
proportional. Short term concentrations were determined from X/Q values 
using multipliers commonly accepted by EPA and ARB, with linear proration to 
account for duration of re 1 ease (which is not continuous). For the OD 
mode 1 i ng with IN PUFF the re 1 ease time was 36 seconds which is the minimum 
'step' time the model will accept (i.e., 100 step maximum) in providing a 
1-hour average. The total emission is then 36 grams (lg/sec x 36 sec) and 
this value was used in 'scaling' all INPUFF modeling results. 
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4.1.2 Model Input 

The models require a wide range of input data. For mode 1 i ng purposes, the 
plumes generated by OB/OD activities at this source were assumed to be "area 
sources." 

As the name implies an area source is an emission source that emanates from 
an area (rather than a stack). The area must by input to the model as a 
square and also has an effective emission height (plume rise) of release. 
The emission rate for an area source is supplied to the model in grams per 
sec per m2. Therefore, for the solvent open burn area which was 
calculated to have an area of 4.41 m2 (2.1 m x 2.1 m) an emission rate of 
.227 grams per sec per m2 will provide a 1 g/sec emission rate. For 
reactive OB, the area was assumed to be 33.8 m2 (5.8 m x 5.8 m) - with an 
emission rate of .029 grams per sec m2 providing 1 g/sec of emissions. 
For INPUFF modeling of OD, a "stack" diameter of .67 m (the approximate 
diameter of the detonation pile) was supplied to the model. 

Meteorological data input to both models consisted of a subset of the 
standard wind-speed/stability combinations used in the EPA model PTPLU. 
E and F stability combinations (which reflect night time atmospheric 
conditions) were not modeled as OB/OD does not occur at night (Lynam, 
1990). Stability-dependent ambient temperatures and mixing heights were 
derived as indicated in the ISC User's Guide from data collected at Oakland, 
California. 

Plume rise was calculated for each wind speed in each modeling scenario 
based upon the procedures indicated in equations 4-8 of the document 
"Techni ca 1 Description of the Proposed Open Burn/Open Detonation Dispersion 
Model" CDugway Proving Ground, 1990). A computer program was developed to 
calculate final plume rise as a function of wind speed using these 
equations. The models requires information regarding pile dimension, burn 
rate, and heating valve. Appropriate input valves were selected on 
hexanitrostilbene CHNS) as a surrogate for reactive OB/OD and methanol as a 
surrogate for solvent OB (Lynam, 1990). The outputs of this program as well 
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as the input variable assumptions used for the solvent and reactive material 
OB scenarios are contained in Appendix E. For each wind speed scenario 
modeled the final plume rise for that scenario at that wind speed was used 
in ISCST modeling. 

For OD modeling, which generally occurs under a water blanket, a 2 m plume 
height was assumed. This is the minimum value the model will accept and is 
a conservative estimate which should provide worst-case downwind 
concentrations. Plume rise in this situation would be minimal due to loss 
of plume momentum and buoyance (temperature) when passing through the water 
cover. 

The receptor grid for both models extended out to 2.0 km from the source at 
100 meter intervals with the initial receptor at a distance equivalent to 
the nearest plant boundary. For OB, two receptor grids were supplied to the 
ISCST model. The first had an initial receptor at 320 meters and was for 
the solvent open burn site. The second, beginning at 160 meters, was for 
the reactive OB/OD site. Both receptor grids were supplied elevations which 
were derived from the maximum elevation (in any direction) at that distance 
from the respective burn site. Only the latter grid was used in INPUFF, OD 
modeling. The receptor at 1000 meters would be most appropriate for 
determining concentrations from the solvent OB site at the San Justo 
Reservoir whi 1 e the 700 meter receptor should be used for reactive OB/OD 
impacts. 

Dispersion model computer printouts are contained in Appendix F. In 
reviewing the ISCST mode 1 output one should be aware that both the so 1 vent 
and reactive OB scenarios were mode 1 ed for each meteorol ogi ca 1 data set 
(stability/wind speed combinations) in the same computer run using two 
separate "source groups." 
receptors and the second 

The first source group is the solvent OB 
is the reactive OB receptors. While the 

concentrations for the two source groups are printed out on separate pages 
there is no procedure to only print part of the receptors in each group. 
Therefore, in the first source group the second twenty receptors are 
extraneous while in the second source group the first eighteen are. 

4107E 17 



( 4.1.3 Model Results 

( 

( 

X/Q values were projected for all wind speed/stability combinations for the 
three modeling scenarios of interest. Maximum 1-hour average X/Q values for 
OB activities (both solvent and reactive material) are summarized in 
Figure 4-1. It is evident from Figure 4-1 that neutral atmospheric 
stability and moderate to high windspeed (Class 0, 3 m/sec and 15 m/sec) 
produce the highest ambient concentrations. For other atmospheric stability 
and wind speed combinations, ambient concentrations are significantly 
lower. Maximum 1-hr average X/Q values for OD activities are summarized in 
Figure 4-2. Similarly, mild winds and neutral stability Class D, C0.5 m/s) 
produce the highest concentrations. 

In order to convert 1-hr maximum concentrations to long term annual average 
X/Q values reflective of discontinuous operation the following equation was 
used: 

Annual Average X/Q 

1-hr X/O x 0.1 x hours operation/yr 
= 8, 760 hours/yr 

The 0.1 multiplier is recommended for screening level analysis by the CAPCOA 
Air Toxic Assessment Manual (CAPCOA, 1987). 

Table 4-1 summarizes the location of sensitive receptors considered in the 
risk assessment. Maximum X/Q values are applicable at the nearest facility 
boundary and are used in determining exposure for the maximally exposed 
individual CME!). The MEI was used for estimation of risk by inhalation, 
soil ingestion, crop ingestion and dermal exposure. Holli st er ranch was 
used for es ti mati on of meat ingestion exposure. San Justo Reservoir was 
used for estimation of exposure water and fish ingestion. 

Table 4-2 summarizes the maximum 1-hr X/Q concentrations observed at each 
receptor and applicable days per year assumed in converting the 1-hr 
maximums to annual averages. 
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TABLE 4-1 

LOCATION OF SENSITIVE RECEPTORS 

Separation Distance. Meters 

Receptor TSU-1 TSU-2 

MEI 160 320 
Nearest Resident 1000 800 
Average Cattle Grazing Distance 1400 1300 
San Justo Reservoir 1000 1300 

( 

( 
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TABLE 4-2 

SUMMARY OF MAXIMUM 1-HR X/Q CONCENTRATIONS Cl) 
(µg/m3) 

TSU-1 
Receptor OB (2) OD (3) 

MEI 1021 (D/3) 73 CD/0.5) 
Nearest Resident 103 (D/1) .07 (</2) 
Average Cattle Grazing Distance 71 CD/ .8) .10 (</2) 
San Justo Reservoir 103 (D/1) .07 (</2) 

TSU-2 (4) 

49 CD/15) 
17 CD/7) 
17 CD/7) 
10 CD/5) 

(1) Note: Values in parenthesis denote the atmospheric conditions under 
which the maximum concentration occurred. For ex amp 1 e, CD/3) 
denotes atmospheric stability Class D and 3.0 m/sec wind speed. 

(2) TSU-1 OB@ 35 days per year (10% above 1989). 

(3) TSU-1 OD@ 60 days per year (10% above 1989). 

(4) TSU-2 OB@ 12 days per year (10% above 1989). 
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( Table 4-3 sunvnarizes the annual average X/Q concentrations used in the risk 
assessment. 

( 

4.2 Exoosure Ouantitation 

To assess the extent of human exposure to facility-emitted contaminants, the 
environmental fate of those pollutants and the potential pathways of human 
exposure was eva 1 uated. In add1t1on to the direct i nha 1 ati on pathway, 
several other noninhalation ·pathways are: soil ingestion, fish ingestion, 
crop ingestion, meat ingestion, surface water ingestion, and dermal 
absorption. Hea 1th risk associated with exposure via the mother's mi 1 k 
pathway is attributable primary to polychlorinated dibenzo dioxins and 
dibenzo furans CPCDD/PCDFs) and polychlorinated biphenyls CPCBs). Since 
these substances are not expected to be emitted from the facility, no 
significant helath risk is expected from mother's milk exposure. 
Accordingly, inclusion of exposure via mother's milk was not a part in the 
OHS-approved risk assessment protocol <Appendix A) or this assessment. To 
monitor the environmental fate of pollutants emitted from the Teledyne 
McCormick Selph facility, :it was necessary to evaluate the rate at which 
chemicals enter a given medium and the pathway processes that affect 
chemical concentrations in that medium. Exposure pathway calculations, 
pathway variables and chemical specific parameters used in the environmental 
fate evaluation are taken from Health Risk Assessment Guidelines for 
nonhazardous waste incinerators CARB, 1990) and CAPCO, 1987 Csee Appendix G). 

4.2.1 Assessing Inhalation Exposures 

The risk associated with inhalating ambient concentrations of pollutants was 
determined using the modeled ground level air concentrations CGLC). 
Assuming that pollutants adsorbed to inhaled particles are completely 
absorbed into the body through the lung, inhalation exposure was calculated 
as a function of the concentration of pollutants in air, respiration rate 
(20 m3tday), and body weight (70 kg). 
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TABLE 4-3 

SUMMARY OF ANNUAL AVERAGE X/Q CONCENTRATIONS 
µg/m3 

TSU-1 
Receptor OB 

MEI 3.5 
Nearest Resident 0.35 
Average Cattle Grazing Distance 0.24 
San Justo Reservoir 0.35 

Note: Annual average X/Q = 1-hr X/Q x 0.1 x hours 
operation/yr+ 8,760 hrs/yr. 
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0.05 
5 x 10-5 

7 x 10-5 

5 x 10-5 

TSU-2 

0.098 
0.034 
0.020 
0.020 
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4.2.2 Ingestion Exposures 

4.2.2.1 Soil Ingestion 

Pollutants in the soil can be accumulated into food crops or ingested 
directly. The average concentration in the soil is a function of the 
deposition, accumulation period, chemical specific half-life, mixing depth, 
and soil bulk density. The half-lives of all inorganic compounds is assumed 
to be 106 years. The half-lives of all organic compounds were taken from 
Appendix G, Table 1 or assumed to be 1000 days which is the half-life for 
DDT, a persistent organic substance CEPA, 1986d). All remaining soil 
pathway values follow Appendix G default values. 

4.2.2.2 Crop Ingestion 

Exposure through ingestion of contaminated plants may result if the local 
population consumes crops which are grown in the vi ci ni ty of the facility. 
The average concentration in and on vegetables is a function of direct 
deposition, root translocation or uptake from exposed soil and uptake 
through foliage. The concentration of contaminant due to root translocation 
has been shown to be a function of the K

0
w Coctanol:water partition 

factor) and K
0
c (organic carbon partition coefficient). 

For organic compounds, the K
0
c and K

0
w of benzene, 83 ml/g and 132 

respectively, were assumed. For inorganic compounds K
0
w is assumed to 

be 1, since the ratio of contaminant in the octanol layer to the water layer 
should be less than one. The K

0
c may be ca 1 cul ated from the K

0
w by the 

equation (Dragun, 1988): 

Koc • 0.524 log KOW + 0.855 

For inorganic compounds, K
0
c is 0.855 since log K

0
w is zero. All 

remaining parameters for the crop pathway follow Appendix G default values. 
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( 4.2.2.3 Meat Ingestion 

The average consumption of beef was assumed to be 0.1 kg/d for a 70 kg 
person. The di et transfer coeffl clent for a 11 organ I cs were assumed to be 
5.0 x 10-2, which sl the value listed In Appendix G, Table 1 for PCBs. 
All other parmeters follow Appendix G reconrnended default values. 

4.2.2.4 Fish Ingestion 

Human exposure from consumption of contaminated fish can be calculated based 
on the concentration of contaminant In the water and the bioconcentration 
factor. The default bioconcentration value was assumed to be 200 for 
i norgani cs and 500 for organics, except where a speci fie va 1 ue is reported 
in Appendix G, Table 1. 

4.2.2.5 Hater Ingestion 

For water ingestion, the average concentration in water is a function of 
direct deposition and material carried in by surface run-off. The number of 
water volume changes per year (VC), watershed impact area (HSIA), and 
fraction by runoff (R

0
f) were calculated from values received from the San 

Benito County Hater District. The water contributed from run off would be: 

3.3 acre x 4,046 m2/acre x 0.325 m/yr s 4,380 m3/yr 

This calculation assumes a watershed impact area (HSIA> of lOt of the total 
reservoir area which Is 33 acres. 

The volume of water contributed from surface recharge is 8,000 acre-ft6 or: 

8,000 acre-ft/yr x 4,046 m2/acre x 0.03048 m/ft s 9.86 x 106 m3tyr 

The R
0
f would therefore be: 

( (4,380 m3/yr)/9.86 x 106 m3/yr) s 4.44 x 10°4 

4107E 24 



( 

( 

The number of VC may be calculated as: 

(8,000 acre-ft/yr)/(10,000 acre-ft) • 0.8 

All remaining variables and parameters used in this calculation are shown in 
Appendix D. 

4.2.3 Dermal Exposures 

Dermal exposures can result from direct deposition of pollutants onto skin 
or contact with surface dust. Pollutant exposure through dermal absorption 
is a function of the soil or dust loading of the exposed skin surface, skin 
surface area exposed, and the concentration and availability of the 
pollutant. See Appendix D for parameters and variables. 
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( 5.0 RISK ASSESSMENT RESULTS 

5.1 Cancer Risk 

Cancer risk assessment involves calculating upper-bound estimates of 
individual cancer risk as well as the population risk <excess number of 
cases within a defined population). The individual cancer risk estimate of 
the most exposed individual CME!) is most frequently used as a basis for 
risk management. Individual cancer risk is calculated as the product of 
exposure dose (mg/kg/day) and the potency slope factor (mg/kg/day). The 
tota 1 theoreti ca 1 upper-bound incrementa 1 cancer risk for benzene at the 
point of highest exposure to an individual from the seven exposure pathways 
is summarized in Tables 5-1 to 5-3 for the three distinct treatment 
activities. Detailed calculations for each pathway are contained in 
Appendix G. Cancer risks from exposure to multiple carcinogens and multiple 
pathways of exposure are assumed to be additive based on EPA carcinogenic 
risk assessment guidelines (EPA, 1986e). The total upper bound incremental 

( risk at the point of the maximally exposed individual is 8.66 x lo-14 . 
The risk is due principally to benzene exposure via inhalation. 

The most exposed individual is assumed to be exposed 24 hours/day, 365 
days/yr for 70 years at a distance of 160 meters from TSU-1 and 320 meters 
from TSU-2. Because workers in the area are located further from TSU-1 and 
TSU-2 than the MEI, and are exposed for shorter duration (8 hours/day), MEI 
risk can be viewed as an overstated estimate of worker risk. 

5.2 Cancer Burden 

An estimation of cancer burden that might result from emissions of the TMS 
facility requires population projections in the zone of impact at the 
midpoint of the next 70 years (or the year 2025). The 1990 population for 
San Benito County is 36,850 CSan Benito County Planning Department, 1991.) 
To calculate an upper bound of the cancer burden, it is assumed that the 
adopted growth forecast of approximately 2lt every five years occurs through 

( 2025. The entire population of San Benito County in 2025 can then be 
calculated: 

7 36,850 x Cl.21) • 139,940 persons 
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TS-1 
REACTIVE-OB 

COMPOUND 

KB02 
ZR02 
K20 
Pb 
8203 
MgF2 
Bao 
Mg 
PbO 
Cs20 
KOH 
Cr203 
ZnCl2 
BN 
BENZENE 
co 
NOX 
HC 
S02 
HCl 
ETHANE 
ETHYLENE 
ACETYLENE 
PROPANE 
BUTANE 
PENTANE 

2-METHYLPENTANE 
3-METHYLPENTANE 

N-HEPTANE 
TOLUENE 
ETHYLBENZENE 
XYLENE 
NONANE 

TOTAL 

TABLE 5-1 

Total Risk TSU-1, Reactive OB 

TOTAL RISK 

INHALATION SOIL WATER CROP MEAT FISH DERMAL TOTAL 

O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.ODE+OO 
O.ODE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO D.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.0DE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OD O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OD O.OOE+OO 0.00E+OO 0.00E+OO 
O.OOE+OO 0.00E+OO O.OOE+OD O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO 0.00E+OD O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 0.0DE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.0DE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OD O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO 0.00E+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+DD O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.ODE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+DO 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
4.73E-14 1.19E-18 5.37E-17 5.84E-16 3.47E-16 8.13E-18 1.85E-18 4.83E·14 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 0. OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 

4.73E-14 1.19E-18 5.37E·17 5.84E·16 3.47E-168.13E·18 1.85E·18 4.83E-14 
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( 

( 

TSU-1 
REACTIVE-OD 

KB02 
ZR02 
K20 
Pb 
8203 
Mgf2 
Bao 
Mg 
PbO 
Cs20 
KOH 
Cr203 
ZnCl2 

COMPOUND 

BN 
BENZENE 
co 
NOX 
HC 
soz 
HCl 
ETHANE 
ETHYLENE 
ACETYLENE 
PROPANE 
BUTANE 
PENTANE 

2-METHYLPENTANE 
3-METHYLPENTANE 

N-HEPTANE 
TOLUENE 
ETHYLBENZENE 
XYLENE 
NONANE 

TOTAL 

TABLE 5-2 

Total Risk TSU-1, Reactive OD 

TOTAL RISK 

INHALATION SOIL 

O.OOE+OO O.OOE+OO 
0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
6.76E-16 1.?0E-20 
O.OOE+OO O.OOE+OO 
0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

YATER 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
5.65E·17 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

CROP MEAT FISH DERMAL TOTAL 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
8.34E-18 3.78E-17 3.39E-16 2.64E-20 1.12E-15 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 

6.7575E-16 1.7E-20 5.6525E-17 8.343872E-18 3.778E-17 3.39E-16 2.64E-20 1.12E-15 



( 

TSU-2 
SOLVENT-OB 

COMPOUND 

NOX 
co 
THC 
SOLVENTS 
METHANOL 

ISOPROPYL ALCOHOL 
ACETONE 
PYRIDINE 
TETRAHYDROFURAN 
BENZENE 

TABLE 5-3 

Total Risk TSU-2, Solvent OB 

TOTAL RISK 

INHALATION SOIL WATER CROP MEAT FISH DERMAL TOTAL 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
3.SSE-14 8.96E-19 6.?0E-16 4.39E-16 4.18E-16 1.01E-16 1.39E-18 3.72E-14 



( An upper bound for the cancer burden that might result over the next 70 
years for this population is calculated from the maximum unit risk for an 
individual. This assumes that the entire population of San Benito County is 
exposed to the maximum individual risk. The upper bound is 
139,940 x 8.66 x 10-14• Thus, to result in an estimated cancer burden of 
1.21 x 10-8• From this value, the Poisson distribution can be used to 
calculate a lower bound of the probability that no cancers wi 11 result 
during the next 70 years from emissions of the TMS facility. This 
probability is 2.713-1. 21 x l0-5 • 99.9999991.. Therefore, no excess 
cancer cases are expected from the emissions of the TMS facility during the 
next 70 years. 

( 

( 

5.3 Noncancer Effects 

Potential effects of chronic exposure to the noncarcinogenic compounds 
present in the TMS facility emissions are assessed by comparing exposure 
levels with references doses (RfDs) or acceptable daily intakes (EPA, 
1990c). RfDs are defined as estimates of lifetime daily exposures of the 
a noncarci nogeni c substance for the general human population which appears 
to be within an appreciable risk of deleterious effects. Estimates of 
average daily intake of noncarcinogens, as measured by the hazard index, are 
shown in Tables 5-4 to 5-6. As can be seen, the estimated intake of these 
compounds are a small fraction of the RfD. Consequently, no noncancer 
health effects are expected from operation of the TMS facility. 
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c 

( 

TS-1 
REACTIVE-OB 

KB02 
ZROZ 
KZO 
Pb 
B203 
MgF2 
Bao 
Mg 
PbO 
Cs20 
KOH 
Cr203 
ZnCl2 

COMPOUND 

BN 
BENZENE 
co 
NOX 
HC 
soz 
HCl 
ETHANE 
ETHYLENE 
ACETYLENE 
PROPANE 
BUTANE 
PENTANE 

2-METHYLPENTANE 
3-METHYLPENTANE 

N-HEPTANE 
TOLUENE 
ETHYLBENZENE 
XYLENE 
NONA NE 

TABLE 5-4 

Lifetime Dose TSU-1, Reactive OB 

LIFETIME DOSE (MG/KG/Dl 

INHALATION SOIL WATER 

6.73E-06 5.57E-06 2.68E·05 
2.6DE·D6 2.15E·D6 
2.41E·06 2.13E-07 
1.76E-06 1.46E·06 
1.76E-06 1.SSE-07 
1.64E-06 1.45E-07 
1.45E-06 1.28E-07 
1.41E-06 1.24E-07 
1.03E-06 8.53E-07 
9.SSE-07 8.43E-08 
8.03E-07 6.65E-07 
7.26E-07 6.01E·07 
1.15E·07 9.52E·08 
3.82E·08 3.16E·08 
2.SSE-13 2.25E-14 
4.21E·04 3.49E-04 
3.63E·07 3.01E·07 
4.53E·06 4.00E-07 
3.63E·07 3.01E·07 
1.42E·05 1.18E·05 
2.16E-13 1.91E·14 
2.?0E-14 2.38E·15 
4.05E·14 3.57E-15 
1.62E·13 1.43E-14 
2.16E-13 1.91E-14 
1.62E·13 1.43E-14 
1.35E-141.19E-15 
2.70E·14 2.38E·15 
1.35E-14 1. 19E-15 
6.76E-14 5.97E-15 
4.0SE-14 3.57E-15 
1.35E-13 1.19E-14 

1.03E·05 
9.58E·06 
7.00E-06 
7.00E-06 
6.52E·06 
5.77E-06 
5.61E-06 
4.10E·06 
3.80E·06 
3. 19E·06 
2.89E·06 
4.57E·07 
1 .52E·07 
1.01E·12 
1 .67E·03 
1.44E·06 
1.80E·05 
1 .44E·06 
5.65E·05 
8.59E-13 
1.07E·13 
1.61E·13 
6.44E·13 
8.59E·13 
6.44E·13 
5.37E-14 
1.07E-13 
5.37E·14 
2.69E·13 
1.61E-13 
5.37E-13 

2.70E-14 2.38E-15 1.07E·13 

Rf HAZARD 
CROP MEAT FISH DERMAL TOTAL KG/KG/DA INDEX 

5.74E-02 5.95E·01 6.42E·05 8.65E-05 6.53E·01 
2.22E-02 2.30E·01 2.48E-05 3.34E·05 2.52E-01 
2.23E·03 2.32E·02 5.75E-05 3.30E·06 2.55E-02 
4.28E-05 5.02E-07 1.30E·05 2.26E-08 6.66E-05 4.5E-03 1.48E-02 
1.63E-03 1.?0E-02 4.20E·05 2.41E·06 1.86E·02 
1.52E-03 1.58E-02 3.91E·05 2.25E·06 1.74E·02 
1.34E·03 1.40E-02 3.46E·05 1.99E-06 1.54E-02 5.0E·02 3.07E·01 
1.31E·03 1.36E-02 3.36E·05 1.93E-06 1.49E-02 
2.51E·05 2.94E-07 7.62E·06 1.32E·08 3.90E·OS 4.5E·03 8.66E·03 
8.85E·04 9.20E·03 2.28E·05 1.31E·06 1.01E·02 
6.85E-03 7.10E-02 1.92E-05 1.03E·OS 7.79E-02 
6.19E-03 6.42E-02 1.73E-05 9.33E-06 7.0SE-02 1.0E+OO 7.0SE-02 
9.81E-04 1.02E-02 2.74E-06 1.48E-06 1.12E-02 
3.26E-04 3.38E-03 9.11E-07 4.91E-07 3.71E-03 
1.10E-11 6.54E-12 1.53E-13 3.49E·14 1.90E-11 
3.59E+OO 3.72E+01 1.00E-02 S.41E-03 4.09E+01 
3.09E-03 3.21E-02 8.66E·06 4.66E-06 3.52E-02 1.0E+OO 3.52E-02 
1.96E-04 1.16E-04 1.08E·04 6.20E-06 4.49E-04 
3.09E-03 3.21E-02 8.66E-06 4.66E·06 3.52E·02 
1.21E-01 1.26E+OO 3.39E-04 1.82E-04 1.38E+OO 
9.33E·12 5.54E·12 5.15E-12 2.96E·13 2.14E-11 
1.17E-12 6.93E·13 6.44E·13 3.70E-14 2.68E·12 
1.7SE-12 1.04E·12 9.66E-13 S.5SE-14 4.02E·12 
7.00E-12 4.16E·12 3.87E-12 2.22E-13 1.61E·11 
9.33E-12 5.54E-12 S.15E-12 2.96E-13 2.14E-11 
7.00E-12 4.16E-12 3.87E-12 2.22E-13 1.61E·11 
S.83E-13 3.46E·13 3.ZZE-13 1.BSE-14 1.34E·12 
1.17E-12 6.93E-13 6.44E-13 3.?0E-14 2.68E·12 
5.83E-13 3.46E·13 3.22E-13 1.85E-14 1.34E-12 
2.92E-12 1.73E·12 1.61E-12 9.26E-14 6.70E·12 3.0E-01 2.23E·11 
1.75E-12 1.04E-12 9.66E-13 5.55E-14 4.02E-12 1.0E-01 4.0ZE-11 
5.83E-12 3.46E-12 3.22E-12 1.85E-13 1.34E-11 2.0E+OO 6.69E-12 
1.17E-12 6.93E-13 6.44E·13 3.70E·14 2.68E·12 



( 

TSU-1 
REACTIVE-OD 

KB02 
ZR02 
KZO 
Pb 
B203 
MgF2 
Bao 
Mg 
PbO 
Cs20 
KOH 
Cr2D3 
ZnCl2 
BN 

COMPOUND 

BENZENE 
co 
NOX 
HC 
S02 
HCl 
ETHANE 
ETHYLENE 
ACETYLENE 
PROPANE 
BUTANE 
PENTANE 

2-METHYLPENTANE 
3-METHYLPENTANE 

N-HEPTANE 
TOLUENE 
ETHYLBENZENE 
XYLENE 
NONA NE 

TABLE 5-5 

Lifetime Dose TSU-1, Reactive OD 

LIFETIME DOSE (MG/KG/D) 

INHALATION SOIL 

9.61E-08 7.96E-08 
3.71E-08 3.08E-08 
3.44E-08 3.04E-09 
2.51E-08 2.08E-08 
2.51E-08 2.22E-09 
2.34E-08 2.0?E-09 
2.0?E-08 1.83E-09 
2.01E-08 1.78E-09 
1.47E-08 1.22E-08 
1.36E-08 1.20E-09 
1.15E-08 9.SOE-09 
1.04E-08 8.59E-09 
1.64E-09 1.36E-09 
5.46E-10 4.52E-10 
3.64E-15 3.21E-16 
6.01E-06 4.98E-06 
5.19E-09 4.29E-09 
6.47E-08 5.71E-09 
5.19E·09 4.29E-09 
2.03E·07 1.68E-07 
3.09E-15 2.72E·16 
3.86E-16 3.40E·17 
5.79E-16 5.11E-17 
2.31E-15 2.04E-16 
3.09E-15 2.72E-16 
2.31E-15 2.04E-16 
1.93E-16 1.70E-17 
3.86E-16 3.40E-17 
1.93E-16 1.70E-17 
9.66E-16 8.52E-17 
5.79E-16 5.11E-17 
1.93E-15 1.?0E-16 
3.86E·16 3.40E-17 

~ATER 

2.81E·05 
1.09E·05 
1.01E-05 
7.36E-06 
7.36E-06 
6.86E-06 
6.06E-06 
5.90E-06 
4.31E-06 
3.99E-06 
3.36E-06 
3.04E-06 
4.81E-07 
1.60E-07 
1.0?E-12 
1. 76E-03 
1.52E-06 
1.89E-05 
1.52E-06 
5.94E-05 
9.03E-13 
1.13E-13 
1.69E-13 
6.78E-13 
9.03E-13 
6. 78E-13 
5.65E-14 
1.13E-13 
5.65E-14 
2.83E-13 
1.69E-13 
5.65E-13 
1.13E-13 

CROP MEAT FISH DERMAL TOTAL 

7.01E·04 7.42E-03 6.76E-05 1.24E-06 8.22E-03 
2.71E-04 2.87E-03 2.61E-05 4.77E-07 3.18E-03 
2.74E-05 3.35E-04 6.0SE-05 4.72E-08 4.33E-04 

Rf 
HAZARD 

INDEX 

6.12E-07 2.17E·08 1.37E·05 3.23E-10 2.17E-05 4.SE-03 4.83E-03 
2.00E-05 2.44E·04 4.42E-05 3.44E-08 3.16E-04 
1.86E-05 2.28E-04 4.12E-05 3.21E-08 2.94E-04 
1.65E-05 2.01E-04 3.64E-05 2.84E-08 2.60E-04 5.0E-02 5.21E-03 
1.60E-05 1.96E-04 3.54E-05 2.76E-08 2.53E-04 
3.58E-07 1.27E-08 8.01E-06 1.89E-10 1.27E·05 4.5E-03 2.83E·03 
1.08E-05 1.33E-04 2.40E-05 1.87E-08 1.71E-04 
8.37E-05 8.85E-04 2.02E-05 1.47E-07 9.93E-04 
7.56E-05 8.01E-04 1.82E-05 1.33E-07 8.98E-04 1.0E+OO 8.98E-04 
1.20E-05 1.27E-04 2.89E-06 2.11E-08 1.42E-04 
3.98E-06 4.21E-05 9.59E-07 7.01E-09 4.72E-05 
1.57E-13 3.56E-13 6.40E-12 4.99E·16 7.98E-12 
4.39E-02 4.64E-01 1.06E-02 7.73E·05 5.20E-01 
3.78E-05 4.00E-04 9.11E-06 6.66E-08 4.49E-04 1.0E+OO 4.49E-04 
5.15E-05 3.14E-05 1.14E-04 8.86E-08 2.16E-04 
3.78E·05 4.00E-04 9.11E-06 6.66E-08 4.49E·04 
1.48E-03 1.57E·02 3.56E-04 2.61E·06 1.76E-02 
2.45E-12 1.50E-12 5.42E-12 4.23E-15 1.03E-11 
3.07E-13 1.87E-13 6.78E-13 5.28E-16 1.29E-12 
4.60E·13 2.81E-13 1.02E-12 7.92E-16 1.93E-12 
1.84E-12 1.12E-12 4.0?E-12 3.17E-15 7.71E-12 
2.45E-12 1.50E-12 5.42E-12 4.23E-15 1.03E-11 
1.84E-12 1.12E-12 4.0?E-12 3.17E-15 7.71E·12 
1.53E-13 9.37E·14 3.39E-13 2.64E·16 6.43E-13 
3.0?E-13 1.87E·13 6.78E-13 5.28E-16 1.29E-12 
1.53E-13 9.37E·14 3.39E-13 2.64E-16 6.43E-13 
7.68E-13 4.69E-13 1.70E·12 1.32E-15 3.22E-12 3.0E-01 1.07E-11 
4.60E-13 2.81E-13 1.02E-12 7.92E-16 1.93E-12 1.0E-01 1.93E-11 
1.53E-12 9.37E-13 3.39E-12 2.64E-15 6.43E-12 2.0E+OO 3.21E-12 
3.0?E-13 1.87E·13 6.78E·13 5.28E-16 1.29E-12 



( 
TSU-2 
SOLVENT-OB 

COMPOUND 

NOX 
co 
THC 
SOLVENTS 
METHANOL 
ISOPROPYL ALCOHOL 
ACETONE 
PYRIDINE 
TETRAHYDROFURAN 
BENZENE 

TABLE 5-6 

Lifetime Dose TSU-2, Solvent OB 

LIFETIME DOSE (MG/KG/D) 
Rf HAZARD 

INHALATION SOIL YATER CROP MEAT FISH DERMAL TOTAL MG/KG/D INDEX 

7.03E-06 5.82E-06 4.64E-04 5.99E-02 6.24E-01 1.11E-03 9.03E-05 6.86E-01 1.0E+OO 6.86E-01 
2.29E-05 1.90E-05 1.51E-03 1.96E-01 2.04E+OO 3.63E-03 2.95E-04 2.24E+OO 
7.03E-06 6.ZOE-07 4.64E-04 3.04E-04 2.89E-04 2.78E-03 9.63E-06 3.86E-03 
1.97E-05 1.74E-06 1.30E-03 8.51E-04 8.10E-04 7.BOE-03 2.70E-05 1.0BE-02 
1-06E-05 9.39E-07 7.0ZE-04 4.60E-04 4.38E-04 4.21E-03 1.46E-05 5.84E-03 5.0E-01 1.17E-02 
2.76E-06 2.43E-07 1.82E-04 1.19E-04 1.13E-04 1.09E-03 3.77E-06 1.51E-03 
3.75E-06 3.31E-07 2.48E-04 1.62E-04 1.54E-04 1.49E-03 5.14E-06 2.06E·03 1.0E-01 2.06E-02 
1.28E-06 1.13E-07 8.45E-05 5.53E-05 5.27E-05 5.07E-04 1.75E-06 7.0ZE-04 1.0E-03 7.02E-01 
1.ZBE-06 1.13E-07 8.45E-05 5.53E-05 5.27E-05 5.07E-04 1.75E-06 7.0ZE-04 
1.9ZE-13 1.69E-14 1.26E-11 8.28E-12 7.88E-12 1.91E-12 2.62E-14 3.09E-11 



( 

\ 

6.0 CONCLUSIONS 

A health risk assessment is a quantitative evaluation of the relationship 
between exposure to toxic substances and the potential occurrence of adverse 
health effects. Health risks to human populations from toxic substances are 
a function of two factors: toxicity and exposure. To create a health risk, 
a chemical must be toxic (presenting an intrinsic hazard) and must be 
present in significant levels in the human environment, presenting an 
opportunity for exposure. Health risk assessment is a process by which 
these two factors are interpreted, judging the potential for adverse effects 
to occur, and calculating the possible magnitude of those effects. 

One consideration in judging estimated cancer risks is to compare the risks 
with risk levels historically considered acceptable by regulatory agencies. 
A recent analysis of 132 regulatory decisions found that regulatory action 
was not taken to control risks below 1 x 10-6, which are called de minimus 
risks. De minimus risks are historically considered risks of no regulatory 
concern. Chemi ca 1 exposure with risks above 4 x 10-3, ca 11 ed de 
manifestis risks, were consistently regulated. De manifestis risks are 
typically risks of regulatory concern. The risks falling in between these 
two extremes were regulated in some cases, but not in others (Travis et al, 
1987). 

The decision to regulate cancer risk is historically a function of 
population size, as follows: 

4107E 

o Sma 11 population risks: as population risk approaches 250 cancer 
deaths per the population of the United States, the de mani festi s 
risk level drops to 3 x 10-4. Below this level, no action was 
taken to regulate risks. 

o For effects resulting from exposure to the entire population of the 
United States, the level of acceptable risk drops to 1 x lo-6. 
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