
  

 

 

CAD 008 488 025 

 

Santa Fe Springs, 

California 

TSD Facility 

 

 

 

Pond 1  

Closure Plan 
 

 

 

 

 

September 2015 

(With Updated Appendices B (figures) and G) 

 

 

 



CONTENTS 

 

Section Page 

 

Phibro-Tech Facility Pond 1 Closure Plan 

(CAD008488025)  September 2015 

 

1.0 INTRODUCTION.................................................................................................................1 

2.0 FACILITY INFORMATION ..............................................................................................3 

2.1 OWNER/OPERATOR INFORMATION ......................................................................3 

2.2 GENERAL FACILITY DESCRIPTION .......................................................................3 

2.3 FACILITY LOCATION DESCRIPTION .....................................................................4 

2.3.1 General ...............................................................................................................4 

2.3.2 Geology and Surface Water Hydrology .............................................................4 

2.3.3 Subsurface Hydrology .......................................................................................5 

2.3.4 Weather ..............................................................................................................5 

2.4 WASTE MANAGEMENT UNITS ...............................................................................5 

3.0 WASTE DESCRIPTION AND MAXIMUM INVENTORY ............................................5 

3.1 WASTE MANAGEMENT UNIT DESCRIPTION ......................................................5 

3.2 WASTE DESCRIPTION ...............................................................................................6 

3.3 CONSTITUENTS OF CONCERN................................................................................9 

3.4 MAXIMUM WASTE INVENTORY ............................................................................9 

3.5 DISPOSITION OF WASTES ......................................................................................10 

3.6 ESTIMATED DATE OF CLOSURE ..........................................................................11 

4.0 CLOSURE PROCEDURES ...............................................................................................12 

4.1 CLOSURE GOALS AND PERFORMANCE STANDARDS ....................................12 

4.2 CLOSURE NOTIFICATION ......................................................................................14 

4.3 LAND USE COVENANT ...........................................................................................15 

5.0 CLOSURE ACTIVITIES ...................................................................................................16 

5.1 PREPARATORY WORK ...........................................................................................16 

5.2 REMOVAL OF WASTE INVENTORY IN TANKS .................................................17 

5.3 TANK CLEANING PROCEDURES ..........................................................................19 

5.4 TANK SAMPLING PROCEDURES ..........................................................................21 

5.5 TANK REMOVAL PROCEDURES ...........................................................................21 

5.6 DECONTAMINATION OF MISCELLANEOUS POND 1 EQUIPMENT ITEMS ..22 

5.7 SOIL SAMPLING IN POND 1 CONTAINMENT BASIN AREA ............................23 

5.8 REMOVAL OF CONCRETE CONTAINMENT BASIN AREA ..............................25 

5.9 SOIL TREATMENT ...................................................................................................26 

5.10 SOIL REMOVAL ........................................................................................................26 



CONTENTS 

 

Section Page 

 

Phibro-Tech Facility Pond 1 Closure Plan 

(CAD008488025)  September 2015 

 

5.11 PHASE 2 SOIL REMEDIATION ...............................................................................27 

5.12 POND 1 BACKFILL ...................................................................................................28 

5.13 PROCEDURES FOR ABRASIVE BLASTING AND PRESSURE WASHING .......28 

5.13.1 Abrasive Blasting .............................................................................................28 

5.13.2 Pressure Washing .............................................................................................28 

5.14 CLEANING CLOSURE EQUIPMENT ......................................................................29 

5.15 DISPOSITION OF CLOSURE WASTES ..................................................................29 

5.16 REMOVAL OF CLOSURE WASTES .......................................................................29 

5.17 GENERAL STANDARDS FOR CLOSURE CONSTRUCTION EQUIPMENT ......30 

6.0 CHARACTERIZATION OF CLOSURE WASTES .......................................................31 

7.0 PREVENTION OF CONTAMINATION DURING CLOSURE ...................................32 

8.0 PARTIAL CLOSURE ACTIVITIES ................................................................................33 

9.0 SCHEDULE FOR CLOSURE ...........................................................................................34 

10.0 CLOSURE COST ESTIMATE .........................................................................................36 

10.1 REGULATORY REQUIREMENTS...........................................................................36 

10.2 COST FACTORS ........................................................................................................36 

10.2.1 Assumptions .....................................................................................................36 

10.2.2 Miscellaneous Closure Cost Items ...................................................................36 

10.3 FINANCIAL RESPONSIBILITY ...............................................................................36 

11.0 SAMPLE CONTROL .........................................................................................................37 

12.0 FACILITY SECURITY ARRANGEMENTS DURING CLOSURE ............................38 

13.0 CLOSURE REPORT AND CERTIFICATION ..............................................................39 

14.0 PLAN AMENDMENTS .....................................................................................................40 

15.0 POST-CLOSURE PLAN/CONTINGENT POST-CLOSURE PLAN ...........................41 

15.1.1 Provisions If All Contaminated Subsurface Soils Cannot Be 

Removed or Remediated In-Situ ......................................................................41 

15.1.2 Contingent Post-Closure Requirements ...........................................................43 

15.1.3 Post Closure Care Permit .................................................................................44 

15.1.4 Post Closure Cost Estimate ..............................................................................44 

16.0 SURVEY PLAT ..................................................................................................................47 

 

TABLES 

Table 3-1 Facility Waste Stream Identification Table ..................................................................8 



 

 

Phibro-Tech Facility Pond 1 Closure Plan 

(CAD008488025)  September 2015 

Table 3-2 Potential TSDFs for Disposition of Closure Wastes ..................................................11 

Table 4-1 Target Cleanup Levels ................................................................................................13 

Table 5-1 Summary of Sampling Methods and Containers for Closure Waste Characterization 

Samples .......................................................................................................................24 

Table 9-1 Pond 1 Closure Schedule ............................................................................................35 

Table 15-1  PTI Pond 1 - Postclosure Monitoring/Care Estimate .................................................45 

Table 15-2  Groundwater Monitoring Program Table ...................................................................46 
 

FIGURES 

Figure 1 Facility Location Map 

Figure 2 Facility Plot Plan 

Figure 3 Current Pond 1 Area Photo 

Figure 4 Pond 1 Plot Plan 

Figure 5 Pond 1 Cross Section 

Figure 6 Conceptual Site Cover 

 

APPENDICES 

Appendix A Health and Safety Plan for Facility Closure 

Appendix B Soil Sampling and Analysis Plan for Facility Closure 

Appendix C Closure Waste Characterization Procedure 

Appendix D Closure Cost Estimate  

Appendix E Closure Funding Mechanism 

Appendix F Pond I Area Subsurface Remediation Work Plan 

Appendix G Water Quality Sampling and Analysis Plan 

 

 



 

 

Phibro-Tech Facility Pond 1 Closure Plan 

(CAD008488025)  September 2015 

CERTIFICATION 

 

 

“I certify under penalty of law that this document and all attachments were prepared 

under the direction or supervision in accordance with a system designed to assure that 

qualified personnel properly gather and evaluate the information submitted.  Based on my 

inquiry of the person or persons who manage the system, or those directly responsible for 

gathering the information, the information is, to the best of my knowledge and belief, true 

accurate, and complete.  I am aware that there are significant penalties for submitting 

false information, including the possibility of fine and imprisonment for knowing 

violations.” 

Signature:    Date: September 30, 2015 

Dwight Glover 

President 

Officer signing on behalf of Phibro-Tech, Inc. 

 

 

 

Prepared By:  

_________________________________ 

Michael Dudasko, CPEA 

Principal Engineer 

Yorke Engineering, LLC 

 

Prepared By: 

   

_________________________________ 

Christopher Alger, PG, CEG, C HG 

Principal Engineering Geologist 

Iris Environmental 

  



 

 

Phibro-Tech Facility Pond 1 Closure Plan 

(CAD008488025)  September 2015 

 

TECHNICAL CERTIFICATION 

 

 

“I certify under penalty of law that this document was prepared under my direction or 

supervision in accordance with a system designed to ensure that qualified personnel 

properly gather and evaluate the information submitted.  Based on my inquiry of the 

person or persons who manage the system, or those persons directly responsible for 

gathering the information, the information submitted is, to the best of my knowledge and 

belief, true, accurate, and complete.  I am aware that there are significant penalties for 

submitting false information including the possibility of fine and imprisonment for 

knowing violations.” 

Signature: Date:  September 30, 2015 

Bita Tabatabai-Irani, PE. 

California License # 51294 

Expires  03/13/2016 

Principal Engineer  

 



 

 

Phibro-Tech Facility Pond 1 Closure Plan 

(CAD008488025) 1 September 2015 

1.0 INTRODUCTION 

This Pond 1 Closure Plan (the Closure Plan) was originally prepared in 2012 and 2013 by 

AECOM Technical Services, Inc. (AECOM) in conjunction with Iris Environmental (Iris) on 

behalf of Phibro-Tech Inc. (PTI) for their facility located at 8851 Dice Road, in Santa Fe 

Springs, California (the Facility).  This 2015 revision is being prepared by Yorke Engineering, 

LLC (Yorke) and Iris in response to the May 22, 2015 Notice of Deficiency issued by DTSC on 

May 22, 2015.  This Closure Plan addresses the requirements for closure of the former hazardous 

waste surface impoundment (Pond 1) at the Facility.  Although other applicable portions of the 

Facility were subject to a Hazardous Waste Facility Part B Permit (No. 91-3-TS-002) effective 

on July 29, 1991, the former Pond 1 was not part of that permit since operation of Pond 1 had 

ceased in the late 1980s.  Pond 1 was regulated by an Interim Status Document issued in 

December 1981. 

Closure of Pond 1 has been addressed separately from the requirements for Closure of the 

Facility.  The California Department of Toxic Substances Control (DTSC)
1
 approved a “1988 

Modified Closure/Post-Closure Plan”, which provides for closure of Pond 1.  Since Pond 1 is 

currently being used as secondary containment for waste water treatment tanks, these tanks must 

be addressed in conjunction with closure of Pond 1.  PTI submitted a Tank Relocation Plan and a 

Pond 1 Soil Sampling and Analysis Plan to DTSC on January 31, 2006 and March 1, 2006 

respectively.  After a series of comments and revisions, DTSC approved both plans on 

December 15, 2006. PTI submitted a Class 2 permit modification request to DTSC on July 31, 

2015 for replacing and relocating permitted wastewater treatment tanks W-1, W-2, W-3 and W-

4.  This September 2015 revision to the Pond 1 Closure Plan is being provided to be consistent 

with PTI’s request for a determination from DTSC that certain requested changes to the facility 

would qualify as a Class 2 permit modification. 

In its letter dated March 8, 2012, DTSC presented the results of a further review of the available 

closure plan documents for Pond 1.  In its letter, DTSC requested that one consolidated Closure 

Plan document be prepared that would allow for third-party closure of Pond 1, if required.  The 

Closure Plan document presented in 2013 was prepared in response to the request for one 

consolidated document for closure of the former Pond 1.  

Because Pond 1 is regulated by an Interim Status Document as a surface impoundment, this 

Closure Plan addresses applicable requirements of 22 CCR 66265.110 et seq., 22 CCR 

66265.220 et seq, Chapter 15 Article 7, and 22 CCR 66265.310.  Closure of permitted 

wastewater tank systems will be performed in accordance with Article 10, Chapter 14, of Title 

22 of the California Code of Regulations. 

This Closure Plan has been prepared to describe procedures the Facility will use when Pond 1 is 

closed.  In accordance with regulatory guidance, the closure cost estimate was prepared 

assuming that an independent third party will perform closure.  This Closure Plan provides 

sufficient detail should third party closure be required.  

This Closure Plan and related attachments and appendices have been prepared to be a standalone 

document, separate and apart from the Closure Plan for Facility closure submitted as Volume II in 

                                                 

1. Then the Toxic Branch under the California Department of Health Services (DHS). 
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conjunction with the Part B Permit application documents.  This Closure Plan defines the procedures 

to close Pond 1 in a manner that: 1) minimizes the need for further maintenance and controls, and 2) 

minimizes or eliminates to the extent necessary to protect human health and the environment, post-

closure release of hazardous constituents, leachate, contaminated rainfall and runoff or hazardous 

waste decomposition products to the ground, surface waters, or to the atmosphere.   

This Closure Plan outlines the scope of closure, expected date of closure, and tentative closure 

schedule. It details the inventory of wastes on site and describes final treatment.  It also presents 

the decontamination and disposal procedures, which will be utilized at closure and provides a 

closure cost estimate in accordance with the regulations.  In the event that all contaminated soil 

and groundwater cannot be removed or be remediated so as to achieve the closure performance 

standards, contingent post-closure procedures are described. 

This Plan and subsequent revisions will be kept on site until closure is completed and certified in 

accordance with 22 CCR 66265.115 (see Section 13). 
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2.0 FACILITY INFORMATION 

This section provides a brief summary on the nature of the Facility described by the Part B 

Application and a history of previous hazardous waste management practices and waste 

inventories. 

2.1 OWNER/OPERATOR INFORMATION 

The pertinent information identifying the Facility is identified below.  

Facility Name(s): Phibro-Tech, Inc. (effective 1/1/94) 

 

EPA ID Number: CAD008488025 

Facility Physical Address: 8851 Dice Road, Santa Fe Springs, California 90670 

Contact Person: Mr. David Thaete 

EHS Manager 

Phibro-Tech, Inc. 

8851 Dice Road 

Santa Fe Springs, California  90670 

(562) 698-8036 

Facility Operator: Phibro-Tech, Inc. 

Glenpointe Centre East, 3rd Floor 

300 Frank W. Burr Blvd., Ste 21 

Teaneck, NJ  07666-6712 

(201) 329-7300 

Property Owner: First Dice Road Company, a California Limited 

Partnership 

Other Applicable  

Environmental Permits: 

Industrial Waste Discharge Permit with Los Angeles 

County Sanitation District 

Various Permits to Operate with South Coast Air 

Quality Management District  

City of Santa Fe Springs – Fire and Industrial Waste 

Permit and Hazardous Materials Storage Permit 

City of Santa Fe Springs – Conditional Use Permit 

#441 

2.2 GENERAL FACILITY DESCRIPTION 

The Phibro-Tech, Inc. facility in Santa Fe Springs, California (the Facility) is a hazardous waste 

treatment, storage and transfer facility accepting off-site generated inorganic hazardous waste (e.g. copper 

bearing etchants used for printed circuit board manufacturing) for the purpose of reclaiming metals..   
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Records indicate that the earliest use of this land was as a railroad switching station owned by 

Pacific Electric Railway Company.  From the late 1940s to the early 1950s, a foundry casting 

facility operated on the land.  Pacific Western Chemical Company occupied the site from 1957 to 

1959; in December of 1959, Pacific Western Chemical Company changed their name to 

Southern California Chemical.  Ferric Chloride production commenced on site in 1958.  During 

the 1960’s, operations were added for copper recovery, copper oxide manufacturing, etchant 

processing, and other inorganic processes.  In 1984, CP Chemicals, Inc. purchased the Facility.  

In the early 1990’s, the parent company considered taking the division public and operated the site as 

Entech Recoveries for approximately one year.  In 1994, Facility ownership was transferred to 

Phibro-Tech, Inc.  PTI is a subsidiary of C.P. Chemicals, Inc.  Phibro-Tech, Inc. leases the 

property under the Santa Fe Springs facility from the First Dice Road Company, a California 

Limited Partnership.  

The Facility is a fully permitted hazardous waste treatment and storage facility.  Southern 

California Chemical Company received notification of an Interim Status Document effective on 

December 16, 1981.  Both the DTSC and the United States Environmental Protection Agency 

(USEPA) granted Southern California Chemical operating permits on June 19, 1991 and July 29, 

1991, respectively.  

The Facility is located on a 4.8-acre parcel in an industrialized section of Santa Fe Springs in Los 

Angeles County.  The facility is entirely paved or covered with coated or uncoated concrete except 

for the railroad tracks. 

2.3 FACILITY LOCATION DESCRIPTION 

Information on the location and description of the Facility and surrounding area is provided 

below.  Refer to the Part B Permit Application for more detailed information. 

2.3.1 General 

A Facility location map is included in this Plan as Figure - 1.  The Facility is located in an 

industrial area along Dice Road that extends between Slauson Avenue to the north and Los 

Nietos Avenue to the south.  The area immediately surrounding the Facility includes industrial 

activity.  The nearest residential development is located approximately 500 feet north of the 

Facility and is separated by a large warehouse structure.  

2.3.2 Geology and Surface Water Hydrology 

The Facility is located in the Santa Fe Springs portion of the coastal plain of Los Angeles basin.  

Region topography slopes gently to the northeast, towards the City of Whittier. The Facility itself 

is located on fairly flat land that slopes from northeast to southwest. Elevations on the site range 

from 148 to 154 mean sea level (MSL). 

The Facility is located approximately one mile east of the southwesterly flowing San Gabriel 

River. The regional surface drainage in the area is towards the San Gabriel River. Local drainage 

is discharged into the Sorenson Avenue drain which is approximately 0.25 miles northeast of the 

facility. This drain feeds into La Canada Leffingwell Creek and forms La Canada Verde Creek. 

La Canada Verde Creek flows into Coyote Creek, which flows into the San Gabriel River.  

The Facility is located within the Santa Fe Springs Alluvial Plain.  This plain is a continuation of 

the Coyote Hills Uplift to the southeast.  It consists of stream and flood plain deposits. The plain 
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is underlain by an elongated anticlinal dome known as the Santa Fe Springs anticline.  The 

anticline trends northwest and is symmetrical with gently dipping flanks. Several miles to the 

northeast, the Whittier Fault Zone, the primary regional structure, trends southeast along the 

southern flanks of the Puente Hills. It extends from the Whittier Narrows into Orange County. 

2.3.3 Subsurface Hydrology 

The regional stratigraphy consists of interbedded fine-grained materials and sands.  During the 

RCRA Facility Investigation in 1991, Camp Dresser & McKee Inc. identified the uppermost 

hydrostratigraphic units under the Facility.  The uppermost lithologic unit is the Bellflower 

aquiclude.  It consists of clays to sandy clays and is estimated to be 10 to 15 feet thick.  The 

Bellflower is occasionally intruded with minor fill materials and excavation backfill.  The 

underlying Gage Aquifer is first encountered at 15 to 30 feet below ground surface (bgs). The 

Gage Aquifer consists primarily of sandy materials and has not been saturated for at least the last 

25 years.  Below the Gage Aquifer there is a fine-grained unit from approximately 30 to 55 feet 

bgs, which is referred to as the unnamed aquitard, since the clays and other fine-grained 

materials are known to serve as an aquitard.  The underlying Hollydale Aquifer starts at about 55 

feet bgs and is nearly 40 feet thick across much of the site. The Hollydale Aquifer is saturated 

and at least partially confined under high head conditions.  The general groundwater gradient 

under the site is to the southwest. 

2.3.4 Weather 

The climate in the area is semi-arid.  The mean temperature is approximately 62F with extremes 

in nearby areas of 18°F and 116°F.  The average rainfall is 13 to 14 inches per year.  The rain 

occurs mostly between December and April, although precipitation exceeds evaporation during 

much of the year.  The maximum 25-year, 24-hour rainfall is 4.5 inches.  The wind direction is 

predominantly from the southwest.   

2.4 WASTE MANAGEMENT UNITS 

The waste management unit covered by this Closure Plan is the concrete lined former surface 

impoundment commonly referred to as Pond 1.  This is described below in Section 3.1. 

3.0 WASTE DESCRIPTION AND MAXIMUM INVENTORY 

3.1 WASTE MANAGEMENT UNIT DESCRIPTION 

Pond 1 is located in the northwest portion of the Facility and was constructed in 1975 by 

modifying the former zinc pond, also known as Pond 8.  Modifications included relining the 

pond with a 6-inch thick layer of reinforced concrete and extending the height of the walls.  The 

structure is roughly square, measuring about 37-feet by 37-feet and 3 feet deep with 1 foot below 

grade and extending two feet above grade.   

Pond 1 was taken out of service in July 1985 in accordance with a July 30, 1985 Closure Plan.  

All liquids were removed and the unit was cleaned of any residual wastes.  However, this closure 

plan was not approved by Federal and California agencies prior to undertaking the closure 

activities.  

Equipment included within the Pond 1 Closure includes the following: 
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• Two 30,500 gallon fiber-reinforced plastic (FRP) tanks, each measuring 18-feet diameter 

by 15.5 feet tall and identified as W-1 and W-2, respectively; 

• Two 12,500 gallon fiber-reinforced plastic (FRP) tanks, each measuring 12-feet diameter 

by 16 feet tall and identified as W-3 and W-4, respectively; 

• Associated pumps and piping connected to the tanks; 

• Agitators and motors and steel support structure; 

• Polymer feed tank; 

• Sodium sulfide feed tank; and 

• Filter press (currently operated under a variance issued by DHS). 

See Figure 3 – Current Pond 1 Area Photo, Figure 4 – Pond 1 Plot Plan, and Figure 5 – Pond 1 

Cross Section. 

It is necessary to remove Tanks W-1 and W-2 since they are within the former Pond 1 

containment.  The W-3 and W-4 tanks are currently subject to the February 23, 1988 Hazardous 

Waste Unit Permit Variance (1988 Variance) issued to Southern California Chemical Company 

by the California Department of Health Services, Toxic Substances Control Division and are not 

subject to the 1991 Part B permit.  Tanks W-3 and W-4 sit immediately adjacent to Pond 1, and 

performing the excavation and closure activities with these tanks in place would be hazardous 

due to the potential for subsidence and wall/tank collapse. Removing these tanks prior to the 

excavation associated with Pond 1 closure will increase safety during excavation and associated 

closure activities.  Because there is no defined closure standard for equipment subject to a 

Variance, Tanks W-3 and W-4 will be closed the same as if they had been regulated as hazardous 

waste tanks (i.e. following the same procedures as for Tanks W-1 and W-2). 

3.2 WASTE DESCRIPTION 

The 1988 Modified Closure/Post-Closure Plan which was previously submitted to DTSC (then 

DHS) identified the types of wastes historically placed in Pond 1 as: 

 Ammonium chloride 

 Ammonium sulfate 

 Copper 

 Copper ammonium chloride 

 Arsenic 

 Free ammonia 

 Ammonium bifluoride 

 Cadmium 

 Chromium (+3 and +6) 

 Ferrous hydroxide 

 Iron 

 Lead 

 Nickel 

 Nickel sulfate 

 Sodium chloride 

 Sodium hydroxide 

 Sodium sulfide 

 Acidic solutions with heavy metals 

 

Pond 1 was constructed in 1975 by pouring concrete over Pond 8, the former Zinc Pond, which 

was used prior to about 1972 or 1974.  According to a 1986 Environmental Assessment Report 
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by Kleinfelder
2
, the contents of Pond 8 varied only slightly during the years of its operation and 

the pond was maintained between pH 6 and 13.   

Since Pond 1 ceased to be operated in 1985, wastewater treatment activities occurred in this area 

using the former Pond 1 structure as secondary containment.  Characteristics of materials 

believed to have been managed in Pond 1 and the Zinc Pond are shown in Table 3-1. 

After W-1 and W-2 were installed in the former Pond 1 containment area, the Facility received, 

managed, and treated Facility site Waste Types E (nitric acid copper rack strip), F (solder tin 

stripper), G (nickel plating solution or nitric acid nickel rack strip), IA (miscellaneous inorganic 

acid), and L (non-hazardous waste streams) in these above ground tanks.  All treatment occurred 

in the aboveground wastewater tanks (W-1 or W-2) that were placed in the former Pond 1 

containment system. Characteristics of materials managed in the wastewater treatment tanks W-1 

and W-2 are also shown in Table 3-1.  The wide range of materials processed in Pond 1 and 

Tanks W-1 and W-2 should encompass the waste types processed in Tanks W-3 and W-4.  

                                                 

2
 As reported in Camp Dresser & McKee Final Site Conceptual Model, March 2005. 
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Table 3-1 Facility Waste Stream Identification Table 

Current 

Facility 

Waste Type 

Code1 

Waste Stream Physical Description 
Typical EPA  

Waste Codes2,3 

Typical California  

Waste Codes4 

Hazardous 

Properties 

E 
Nitric Acid Copper 

Rack Strip 
Green to Blue Liquid 

D002; D001 (oxidizer), 

D004,  

D006, D007, D008 

132, 135, 141,  

726, 791, 792 

Corrosive and 

Toxic 

F Solder Tin Stripper 
Liquid, various colors, 

may contain solids 

D002; D004,  

D006, D007, D008 
132, 135, 141, 792 

Corrosive and 

Toxic 

G 

Copper/Nickel 

Plating/Stripping 

Solutions 

Dark Green to Blue 

Liquid 

D002; D004, D006,  

D007, D008 

132, 135, 141,  

726, 791, 792 

Corrosive and 

Toxic 

IA 
Miscellaneous 

Inorganic Acid 

Liquid, various colors, 

may contain solids 

D002; D004, D006,  

D007, D008 

123, 131, 132, , 135,  

141, 561, 721, 722, 

723, 724, 726, 727, 

791, 792 

Corrosive or 

Corrosive and 

Toxic 

L 
Non-Hazardous, 

Miscellaneous Wastes 
Liquid, various colors N/A N/A N/A 
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3.3 CONSTITUENTS OF CONCERN 

The 1988 Modified Closure/Post-Closure Plan previously approved by DTSC identified the 

types of wastes historically placed in Pond 1 as: 

 Ammonium chloride 

 Ammonium sulfate 

 Copper 

 Copper ammonium chloride 

 Arsenic 

 Free ammonia 

 Ammonium bifluoride 

 Cadmium 

 Chromium (+3 and +6) 

 Ferrous hydroxide 

 Iron 

 Lead 

 Nickel 

 Nickel sulfate 

 Sodium chloride 

 Sodium hydroxide 

 Sodium sulfide 

 Acidic solutions with heavy metals 

 

Based on the list of wastes processed in Pond 1, the prior Pond 8 (or Zinc Pond), and wastewater 

treatment operations described in Section 3.2.1 and 3.2.2, the constituents of concern (COCs) 

proposed for this Closure Plan are: 

 Arsenic 

 Cadmium 

 Chromium (Total) 

 Hexavalent Chromium 

 Copper 

 Iron 

 Lead 

 Nickel 

3.4 MAXIMUM WASTE INVENTORY 

The maximum waste inventory used in the Pond 1 Closure Cost Estimate is 86,000 gallons: this 

includes the total maximum volume of hazardous waste in the two treatment tanks W-1 and W-2 

of 61,000 gallons and the two Variance tanks W-3 and W-4 of 25,000 gallons.  This volume is 

conservative since tanks W-1, W-2, W-3, and W-4 are treatment tanks that treat waste to non-

hazardous levels and are typically not operated at the maximum fill volume to allow for 

agitation.  The concrete basin which served as the former surface impoundment previously had a 

maximum inventory of 30,700 gallons, however no wastewater is expected to be in the 

containment basin when these closure procedures commence because Pond 1 has not operated as 

a surface impound for many years.  There is no known underground hazardous waste piping in 

this area. 

Hazardous wastes will be produced from implementing the closure steps identified in Section 5.  

The closure wastes may include contaminated rinse waters, waste residues, contaminated 

personal protective equipment (PPE), miscellaneous equipment wastes (such as pumps, filters, 

and pipes or hoses), sampling wastes, soil or concrete debris, and other wastes.  These will be 
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managed as hazardous wastes unless they are shown to be non-hazardous based on analysis as 

discussed in Section 6 and in the Sampling and Analysis Plan (Appendix B). 

The estimated quantities of these additional wastes are: 

Closure Generated Waste  - 24,000 gallons water (from rinsing and pressure washing) 

FRP Tank Debris (cut up)  -  64 cubic yards 

Miscellaneous Closure Waste -  63 cubic yards for concrete and miscellaneous closure debris 

(filters, pipe, mixers, PPE, etc.) 

Excavated Soil - 663 cubic yards 

3.5 DISPOSITION OF WASTES 

Prior to sending any closure wastes off site for treatment and/or disposal, PTI will assess that 

each of the TSDFs are permitted to receive the specific waste.  In addition, an effort will be made 

to determine if the TSDFs are in good standing with the authorizing agency.  This can be 

assessed by determining if the TSDF is approved for use by EPA pursuant to the CERCLA Off-

Site Rule under 40 CFR 300.440.  If the TSDF has such approval, it will be deemed acceptable.  

If the TSDF does not have CERCLA Off-Site Rule approval, additional due diligence will be 

performed to determine if the proposed TSDF is an acceptable facility.  

Standard TSDF waste acceptance procedures will be followed including establishing waste 

profiles.  Potential TSDFs that could be used for liquid and solid hazardous wastes generated by 

closure activities or wastes present on site at time of closure are identified in Table 3-2.  The 

waste profile documentation will be completed using the standard form for the designated TSDF.  

The profile form will be filled out to accurately describe the wastes in terms of the hazardous 

waste characteristics, physical properties, process generating the waste, estimated volumes, Land 

Disposal Restriction (LDR) status under RCRA and California regulations, and other relevant 

characteristics.  For RCRA hazardous wastes subject to LDRs, statements regarding possible 

presence of underlying hazardous constituents will be required to define the proper processing 

methods to meet the universal treatment standards.  The TSDF may require analytical results or 

even a sample of the waste prior to approval of a waste profile.   

Any closure wastes sent off site for disposal will be placed in proper containers or bulk 

packaging (including trucks or rail cars) that meet the United Nations performance-oriented 

packaging standards or bulk containers that meet the U.S. Department of Transportation (DOT) 

requirements under 49 CFR 172 et seq.  All waste containers will be properly labeled at time of 

waste generation and manifested in accordance with generator standards under 22 CCR 66262.  

A uniform hazardous waste manifest form will accompany all shipments of hazardous waste.  

Shipments will also be placarded and marked as required in accordance with U.S. DOT rules.  

LDR Forms will be filled out for any hazardous wastes subject to LDR standards.  This form will 

be filled out to identify all the applicable waste codes and treatment standards.  These LDR 

forms will be either maintained with the profile or they will accompany each hazardous waste 

manifest, depending on the standard procedures of the receiving TSDF.  Copies of any LDR 

forms used will be included with the closure report. 
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Table 3-2 Potential TSDFs for Disposition of Closure Wastes 

Possible TSDF Location 

Approx. 

Distance 

(miles) Waste Types They Can Accept 

Siemens Water 

Technologies 

Corporation 

5375 S. Boyle Ave. 

Vernon, CA  90058 

10 RCRA or non-RCRA Wastewater 

streams in bulk; any others in 

containers.  

(Waste Types B, G, H, I, and M) 

Old Bridge 

Chemicals Inc. 

P.O. Box 194 

Old Bridge,  NJ 08857 

2,840 Waste Types A, C, J, and K 

Shoreland Metals 3601 Enterprise Ave, 

Valparaiso, IN 46383 

2,100 Waste Type F 

Heritage 

Environmental 

Services 

7901 W Morris St 

Indianapolis, IN 46231 

2,060 Waste Types A, C, J, and K 

World Resources 

Co. 

8113 W. Sherman St. 

Phoenix, AZ  85043 

360 Waste Type D 

Vickery 

Environmental, Inc. 

3956 State Route 412 

Vickery, OH  43464 

2,340 Almost any RCRA or non-RCRA liquid 

waste streams 

Waste  

Management 

35251 Old Skyline Rd. 

Kettleman City, CA 

93239 

190 Almost any RCRA or non-RCRA solid 

waste for land disposal that meets LDR 

standards or they can treat to LDRs such 

as soils and miscellaneous closure-

generated wastes 

US Ecology Highway 95 - 12 miles 

South of. Beatty, NV 

Beatty, NV 89003 

300 Almost any RCRA or non-RCRA solid 

or liquid waste streams that meet LDR 

standards. 

 

3.6 ESTIMATED DATE OF CLOSURE 

It is assumed that closure of Pond 1 will commence after approval of the Closure Plan and as 

directed by DTSC in accordance with regulatory requirements and applicable law.  
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4.0 CLOSURE PROCEDURES 

This section describes the specific procedures to be used to close Pond 1.   

The intent of the closure process is to achieve the closure performance standard described in 

CCR 66265.228(a)(1).  If the cleanup identified in Table 4-1 are not achieved, closure will be 

conducted as described in Section 15 

4.1 CLOSURE GOALS AND PERFORMANCE STANDARDS 

This Closure Plan defines the procedures to close the Pond 1 in a manner that: 1) minimizes the 

need for further maintenance and controls, and 2) minimizes or eliminates to the extent necessary 

to protect human health and the environment, post-closure release of hazardous constituents, 

leachate, contaminated rainfall and runoff or hazardous waste decomposition products to the 

ground, surface waters, or to the atmosphere. 

The intent of this Closure Plan is to remove hazardous wastes and hazardous waste 

contaminated materials associated with Pond 1, including the concrete containment basin.  Any 

materials that cannot be appropriately decontaminated in accordance with the closure goals 

defined below, will be removed and managed as a hazardous waste, unless they can be 

properly characterized as a non-hazardous waste.  It is intended that soils will be excavated 

until:  1) confirmation sampling indicates that either background levels or a risk-based closure 

performance standard was achieved, or 2) that closure performance standards can be met using 

in-situ soil treatment technologies demonstrated to be effective by the pilot test conducted in 

accordance with the Corrective Action Consent Order.  If background levels are selected for 

screening criteria, a background study work plan will be submitted to DTSC for review and 

approval prior to implementing the background study.  The specific closure performance 

standards are shown below for the types of equipment, structures, and media if they are to be 

left in place or reused: 

1. . FRP Tanks (W-1, W-2, W-3, and W-4) – There are no performance standards for FRP 

tanks.  Such tanks will be cut-up, removed and managed appropriately as closure generated 

waste described in Section 3.5 after being characterized as described in Section 6.0.  Testing 

of the FRP tanks will be through bulk samples of the tank shell (coupons or small pieces that 

can be transported to an independent third party laboratory for analysis).   

2. Unlined Pond 1 Concrete Containment Area and Tank W-3 and W-4 Containment 

Area – The unlined Pond 1 concrete containment structure will be broken up and removed 

and managed as closure generated waste as described in Section 3.5 after being characterized 

as described in Section 6.0.  Testing of the concrete will be through chip samples of the 

concrete structure (small pieces that can be transported to an independent third party 

laboratory for analysis). 

3. Rinse Waters (from small miscellaneous pieces of equipment) – Cleanliness of small 

pieces of equipment will be determined by comparing the chemical concentrations of used 

rinse water to the fresh (unused) rinse water from the city water system.  The allowable 

increase of chemical contaminants in the used rinse water used for cleaning will be the 

Industrial Risk-Based Screening Level identified for groundwater.  If the rinse water contains 

an increase less than the risk-based value specified, the equipment is deemed to be clean.  

Note that rinse waters will be disposed of appropriately as closure waste and will not remain 
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on site upon completion of closure.  Grab samples of the rinse water will be collected and 

compared to one background sample of the city water collected at the start of the closure 

process from a water faucet in the Facility.  Small equipment such as pumps may also be 

relocated for use on site in other hazardous waste processes.  Use in non-hazardous waste 

processes will not be allowed unless the equipment meets the identified closure performance 

standard. 

4. Pipe, Pipe Components, and Small Miscellaneous Pieces of Equipment - These 

equipment items if not proven clean by the rinse water test above may be designated as 

closure-generated waste.  Such equipment, if hazardous waste, will be subject to the 

hazardous debris alternative treatment standards (e.g., treatment to “clean debris surface”) 

under the Land Disposal Restriction Requirements in 22 CCR 66268.45. 

5. Soils / Groundwater – The soil and groundwater screening cleanup levels are shown in 

Table 4-1 below.   

Table 4-1 Target Cleanup Levels 

Constituent of Concern 

Soil Screening Level
1
 

(mg/kg) 

Groundwater Screening 

Level
2
 (µg/L)  

Arsenic 1.6 / 500
4
 10 

Cadmium 5.1 / 100
4
 5 

Chromium (Total) 1,500,000 / 2,500
4
 (as Cr

+3
) 50 

Hexavalent Chromium 

(Cr
+6

) 
5.6 / 500

4
 10 

Copper 41,000 / 2,500
4
 1,300 

Iron 720,000 (RSL) 11,000 (Tapwater RSL)
3
 

Lead, Inorganic 320 (95% UCL) / 1,000
4
 15 

Nickel 20,000 / 2,000
4
 300 (Tapwater RSL)

3
 

Zinc 5,000
4
 6,000 (Tapwater RSL)

3
 

Aroclor 1260 1 N/A 

Toluene 47,000 150 

Ethylbenzene 25 300 

Xylenes (total) 2,500 1,750 

Acetone 670,000 N/A 
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2-butanone 190,000 N/A 

Tetrachloroethylene 100 5 

Trichloroethylene 6 5 

 

Notes:  

1. In accordance with DTSC Office of Human and Ecological Risk (HERO) Note 3 updated 

July 2014, Regional Screening Levels (RSLs) from US Environmental Protection Agency 

Region 9, are appropriate human health risk screening levels.  HERO has documented 

specific changes to RSLs which are reflected above.  In all cases, the 

commercial/industrial exposure scenario was selected using the January 2015 tables.  

2. Unless noted, groundwater screening levels are based on the lower of the California or 

US Environmental Protection Agency primary drinking water maximum contaminant 

level (MCL) for each constituent, which is consistent with Corrective Action Consent 

Order with DTSC (Docket HWCAP4-11/12-003). 

3. Tapwater RSL is a health risk value from US Environmental Protection Agency Region 

9, Regional Screening Levels, January 2015. 

4. Per CCR 66261.24; based on TTLC test values (wet weight). 

 

In addition to the above, background levels may be used for soil (e.g., arsenic) and 

groundwater if site specific statistically-derived background levels have been quantified and 

agreed to by DTSC.  As noted above, a work plan to develop background levels will be 

submitted to DTSC if it is determined that comparisons to background is appropriate. 

Table 4-1 provides target levels for the identified COCs.  At the time of closure, the most 

current values for the constituents above from the same resources (DTSC HERO, EPA 

MCLs, and EPA RSLs) will be used.  An MCL is the legal threshold limit on the amount of a 

substance that is allowed in public water systems.  Soil and Tap Water RSLs are health risk-

based values.  Because site investigation and groundwater monitoring may detect other 

contaminants, closure criteria will follow the same procedures as above and use: RSLs for 

soil constituents or MCLs for groundwater.  If there is not an MCL for a groundwater 

constituent, the Tapwater RSL will be used. 

4.2 CLOSURE NOTIFICATION 

The Facility will notify the Regional Office of the California DTSC at least 60-days prior to the 

date closure is expected to begin.  This notification will include, if available, the site specific 

background levels and changes to other closure performance standards (e.g. updated DTSC 

HERO or RSLs) as described in Section 4.1.   
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4.3 LAND USE COVENANT 

Pursuant to the 1995 Corrective action Permit Modification, a Notice to Restrict Use of Property 

was recorded in Los Angeles County on August 16, 1995.  This land use covenant (LUC) 

established restrictions on future use of the property preventing its use for residences, hospitals, 

schools, day-care centers, parks, playgrounds, and any permanently occupied human habitation 

including hotels or motels unless approval is obtained from DTSC, City of Santa Fe Springs 

Planning Department, and the Los Angeles County Health Department.  The property is also 

required to remain fully paved for any commercial or industrial use unless DTSC approves 

otherwise through demonstration by the owner that there would be no unacceptable health risk. 

After completion of the closure activities described herein, PTI will follow 22 CCR 67391.1 and 

evaluate if the additional soil data obtained during closure justifies any changes to the LUC for 

contaminants left in soil that are not suitable for unrestricted use of the land.  If any changes are 

proposed, they will be submitted to DTSC for review and approval with supporting maps, 

diagrams, and soil data as necessary.  Any approved changes will be duly recorded as required 

by 22 CCR 67391.1(c) and (d). 
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5.0 CLOSURE ACTIVITIES 

A revised and updated groundwater quality sampling and analysis plan (WQSAP) was prepared 

and is included here as Appendix G.  

Pending timing of Pond I closure activities, the overlap of the various monitoring programs in 

the Pond I area will be assumed adequate to monitor groundwater conditions during the Pond I 

closure period and a separate closure-specific monitoring program will not be required.  As 

specified in Appendix G, the Pond 1 Unit is monitored under both a Detection Monitoring 

program and Evaluation Monitoring program.  Corrective Action Monitoring during closure 

activities would be performed similarly to the Evaluation Monitoring program. 

All closure work described below in this section will be performed with the knowledge and 

concurrence of the certifying engineer (or their agent), who will observe and document closure 

activities for the Closure Report as described in Section 13.  The manager of the fieldwork will 

also maintain a field logbook that will also be used to document that closure activities have been 

performed properly.  Photographs, diagrams, and other records will be developed as necessary to 

describe the closure activities performed.  All confirmation samples of equipment or media will 

be performed in accordance with the Sampling and Analysis Plan in Appendix B  This will 

include the appropriate use of quality control samples, trip blanks, and equipment blanks.   

All closure activities are expected to be completed within 180 days from the date on which 

closure starts.  The detailed Closure Schedule is provided in Section 9.0.  If unexpected 

circumstances arise during implementation of the Closure Plan, the Facility will request an 

extension and provide appropriate justification. 

Measures to perform in-situ treatment of soil under or around Pond 1 may occur outside of this 

Closure Plan, pursuant to the Interim Remedial Measure Work Plan submitted to DTSC on June 

1, 2015 or other approved Work Plan, order, or mandate in the event it is determined that it 

would be equally or more effective at achieving the closure performance standards and would 

not delay implementation of the Closure Plan. 

5.1 PREPARATORY WORK 

Step 1. A Final Site-Specific Health and Safety Plan (HASP) will be prepared for the 

closure activities in accordance with 8 CCR 5192.  An example Model Health and 

Safety Plan is contained in Appendix A as a guide, however, any Closure 

Contractors performing work on site shall develop their own HASP which may be 

more protective of worker health than the Model Health & Safety Plan without 

review.  If the final HASP is less protective of worker health (e.g., reduced use of 

personal protective equipment), the HASP will be certified by a Certified 

Industrial Hygienist (CIH) and offered to DTSC for review prior to closure 

implementation.  

Contract employees shall be under the direct control of PTI or their on-site agent 

(e.g. consultant) who will have the authority to enforce the HASP and to shut 

down the work to evaluate new safety hazards or to address non-conformances 

with established safety procedures. 

Step 2. Notify DTSC of the date that Pond 1 closure activities will commence. 
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5.2 REMOVAL OF WASTE INVENTORY IN TANKS 

Step 3. The waste inventory in tanks W-1, W-2, W-3, and W-4 will be recorded by 

identifying the tank number and the height of liquid in each tank.   

Estimate the total volume of waste in Tanks W-1, W-2, W-3, and W-4 using the 

conversion factor of 164 gallons/inch for W-1 and W-2 and 70.5 gallons/inch for 

W-3 and W-4 by measuring the height of the liquid in the tank using either level 

instrument or manual tank measurements.  Collect one vertically integrated 

sample of the liquids in each tank, or collect samples of the water layer and solids 

layer if the tank is found to have discrete layers.   

Step 4. Using the approach described below, determine if the tank contents are 

homogenous or if there are discrete layers present.   

The initial step in sampling will be to assess whether the contents have separated 

into different phases and to measure the thickness of each layer.  This field 

verification will provide information so that targeted sample locations from each 

layer can be established.   

The first measurement will be from the top of the tanks W-1, W-2, W-3, and W-4 

to the top of the liquid layer.  Measurements will be taken as needed to relate the 

elevation of the top of the sampling port to the top of the tank. 

The depth of the liquid/sludge interface will be measured with a tape measure, a 

weighted platform to rest on top of semi-solid sludge, and/or a product-water 

interface sounder.  If the liquid/sludge interface cannot be determined by these 

methods, a 500-milliliter stainless steel bomb sampler, or dredge sampler will be 

used to collect samples to estimate the location of the sludge layer, if any, and its 

relative thickness. 

The suspension cord for the bomb or weighted bottle sampler will be made of 304 

stainless steel wire coated with Teflon, and will be depth calibrated.  The sampler 

will be lowered in 6-inch increments around the assumed interface until the oil-

water interface depth is identified.  The sampler will be decontaminated between 

measurements by washing in a non-phosphate detergent solution and rinsing with 

tap water.  The sampler will be lowered in 6-inch increments around the assumed 

interface until the water-sludge interface depth is identified 

Step 5. Collect one sample from each layer within each tank (W-1, W-2, W-3, and W-4) 

utilizing the methods described below.   

Samples will be obtained separately from each tank.  Since the tanks are expected 

to be homogenous across the tank, it is believed that one sample location with 

collections at different depths (if different layers are present) will be sufficient to 

identify the waste and ability to be treated or the necessary characteristics to 

arrange for off-site disposal. The number of sample locations may vary based on 

the size of the tank and the size of the layer.  It may be necessary to collect 

multiple sample volumes at each location to fill all required sample containers. 
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Samples will be collected from the top of the tank using a manlift, ladder, or 

scaffold.  The designated sampling locations may also be adjusted in the field 

based on access and health and safety considerations. 

Sampling of the tank contents at each location will be from top to bottom within 

the tank so as to minimize the contamination of other layers.  Sample collection 

equipment will be decontaminated between samples by washing in a non-

phosphate detergent solution and rinsing with tap water, followed by a deionized 

water rinse.   

Table 5-1 summarizes all analytical test methods that may be used on collected 

samples.   

Liquid Layers 

Samples of the liquid will be collected using a peristaltic pump, Coliwasa, 

weighted-bottle sampler, or similar devices.  These allow samples to be collected 

at targeted depths. 

If a peristaltic pump is used, clean food-grade polyethylene tubing will be used 

for sample collection in each tank.  The end of the tubing will be weighted with a 

clean stainless steel weight, suspended 6 inches below the end of the tubing.   

To collect the sample, the tube will be lowered to the desired depth.  Then the 

sampling pump will be turned on and run to purge 1.5 times the volume of the 

tubing at that depth.  At this point, sample containers will be filled.  The liquid 

pulled from the pump during this purge stage will be deposited back into the same 

tank it came from after sample(s) have been collected.  The liquid phase sampling 

will start at the highest depth and work down the tank.  After all required sample 

containers are filled for that depth, the sample tubing and the tubing at the pump 

head will be replaced at each sample location and the end of the new tubing will 

be lowered to the next sampling depth.     

If necessary, liquid phase samples will be collected with a bomb or weighted 

bottle sampler. The sampler will be lowered to the proper depth, filled, then 

raised.  The exterior of the sampler will be cleaned using the method described in 

Step 5 prior to pouring the contents into appropriate sample containers.  The 

sampler will be lowered to the same depth and this process will be repeated until 

all sample containers have been filled.  The sampler will be thoroughly 

decontaminated in accordance with standard procedures before the sampler is 

lowered to another depth for sample collection. 

Because of the limited height of the tanks, a Coliwasa or similar type sampler 

may be used to collect composite sample of the liquid layer(s). 

Sludge Layers 

Sludge samples, if needed, will be obtained through use of: dredge samplers or 

vacuum tank exhausting into drums followed by sampling of the containerized 

material. 
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5.3 TANK CLEANING PROCEDURES 

Step 6. After waste has been substantially removed from the tanks, each hazardous waste 

management tank will be inspected from the top access ports for the presence of 

residual sludge or adhered material on the tank walls.  Since the FRP tanks are to 

be cut up and sent for disposal, openings may be cut on the sidewall using 

mechanical shears and/or saws to allow access for further cleaning.  The 

inspections shall be performed without physically entering the tanks.   

If sludge residues are observed in the bottom of a tank, the sludge will be 

removed from the bottom of each tank and transferred into containers (drums or 

IBCs) using pumps or vacuum trucks.  Water may be added, if needed to mobilize 

the sludge. These wastes will be properly characterized as described in Section 

6.0 to determine if they are a hazardous waste or not.  These containers will then 

be sent for appropriate disposal/recycling to one of the facilities identified in 

Section 3.5. Based on the analysis of the tank contents, the residual sludge from 

various tanks may be commingled. 

Step 7. Rinse tanks W-1 and W-2 with water and a pressure nozzle to remove waste 

residues.  Clean both the interior and the exterior surfaces.  Follow the procedures 

below for further cleaning or disposition of the tanks.  Tanks that are visibly 

discolored by waste materials on the exterior, will also be similarly cleaned on the 

exterior by washing to a visual standard of cleanliness.   

If a tank is heavily contaminated, it may first be rinsed with previously used wash 

water pumped through a normal hose and nozzle system (i.e., not a high-pressure 

system).  The wash water may be slightly acidic to facilitate mobilizing the 

metals.  Sulfuric acid is normally used in Tanks W-1 and W-2. A mild detergent 

such as Alconox may also be used to facilitate tank cleaning.  Subsequent 

wash(es) will be made with potable water at high-pressure.  Tanks will not be 

entered to perform any acidic or basic washing.  Work will be performed from the 

top port or side manway of each tank if present.  Smaller tanks may be removed 

from their foundation and placed on their side within secondary containment to 

facilitate cleaning.  If tanks are entered during the cleaning process, the provisions 

of 8 CCR 5157 or 8 CCR 5158, as applicable, shall be followed to determine 

whether or not the tank will be a permit-required confined space entry.  

During high-pressure washing of tank interiors and exteriors, efforts will be made 

to minimize or eliminate any carryover outside containment areas.  Refer to the 

additional procedures for pressure washing in Section 5.12.  In addition, workers 

shall not be in the direction of high-pressure water washing or abrasive blasting.  

Wash water or solid wastes from abrasive blasting will be collected and managed 

as closure-generated waste as described in Section 3.5 after being characterized as 

described in Section 6.0. 

If PTI is performing the closure activities, the rinse water may be pumped into the 

other authorized waste tanks on site.  If a third party is performing the closure, the 

rinse water will be pumped to either one or more of the on-site tanks deemed to be 

in good condition or one or more temporary tanks brought on site.  If a temporary 

tank is brought on site, unless it has integral secondary containment, the tank will 
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be placed on a field erected temporary secondary containment system that is lined 

with materials such as rubber or 60-mil thick high-density polyethylene (HDPE).  

Such a secondary containment system would be designed to hold minor spills and 

releases that may happen during material handling operations, changing of pumps, 

and hoses, and similar operations.  Because it is temporary, it will not be 

fabricated to handle the full capacity of the temporary storage tank.  

Step 8. Remove any mixer systems remaining on tanks and any support structures used to 

support the mixers.  Separate the mixer blade and shaft assembly from the motor.  

Decontaminate and dispose of the mixer and shaft as closure generated wastes or 

as scrap metal, as appropriate.  The motor may be retained for reuse or disposed 

as scrap metal.  The motors will not be sampled since they were not in contact 

with waste materials and are not expected to be contaminated. 

Step 9. Any remaining instrumentation on the tanks (such as level controls, level 

switches, temperature gauges, and pH probes) will be removed, decontaminated,  

and retained for reuse or placed in either the scrap metal bin or debris bin for 

disposal as closure waste.  Before any instruments are retained for reuse on site, 

such instruments will be rinsed to remove any significant visible contamination. 

Step 10. Tanks will be closed in accordance with the provisions of Title 22, Chapter 14, 

Article 10.  22 CCR 66264.197 requires at closure of a tank system, the owner or 

operator shall remove or decontaminate all waste residues, contaminated 

containment system components (liners, etc.), contaminated soils, and structures 

and equipment contaminated with waste, and manage them as hazardous waste, 

unless section 66261.3(d) of this division applies. 

At the completion of the cleaning process the tank system shall meet all of the 

following:  

(1) All piping and appurtenances shall be free of product, sludge, rinsate 

and debris to the extent that no material can be poured or drained from 

them when held in any orientation (e.g., tilted, inverted, etc.). 

(2) The tank, upon inspection, shall be visually free of product, sludge, 

scale (thin, flaky residual of tank contents), rinsate and debris, except that 

residual staining caused by soil and waste consisting of light shadows, 

slight streaks, or minor discolorations, and soil and waste in cracks, 

crevices, and pits may be present. 

The tanks and containment systems shall be dismantled and placed in separate 

bins.  Piping and other ancillary equipment may be placed in the same bin where 

it will managed as a closure waste as described in Section 6.0.   

Step 11. Soils under the tank will be sampled as described in Section 5.7 in an attempt to 

characterize the extent of any soil contamination under the former Pond 1 Area.  

This data will be used to provide a preliminary estimate of the soil volume that 

will be excavated in an effort to meet the closure performance standard provided 

in Section 4.1.  If soils cannot meet the closure performance standards, this area 

will be managed as a surface impoundment with waste remaining in place as 

described in Section 15. 
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5.4 TANK SAMPLING PROCEDURES 

This section defines the sampling procedures that will be used to determine if a tank requires 
management as a hazardous waste or non-hazardous waste for disposal purposes if the 
procedures specified.   

Step 12. The FRP tanks W-1, W-2, W-3, and W-4 will be emptied of any residual liquids 
from the cleaning steps described above in Section 5.3.  The tanks may be cut in 
place as they are removed.  If tanks are cut to facilitate disposal, they will be cut 
by mechanical saws or shears.  Samples of the tank will be collected by sawing an 
appropriately sized piece (specified by the analytical laboratory) from the bottom 
(one sample location) and at two locations from the wall of each tank (one-third 
up from the bottom and another one-third down from the top).  The three samples 
will be composited by the laboratory.  The tank waste will be characterized as 
discussed in Section 6.  

Based on these results, and other analytical tests that may be needed, each tank 
will be categorized as a RCRA hazardous waste, non-RCRA hazardous waste, or 
non-hazardous waste.  The tanks will be crushed or cut to consolidate them for 
shipment in accordance with DOT regulations to an appropriate receiving facility. 

5.5 TANK REMOVAL PROCEDURES 

Due to the age of the tanks and the destructive procedures necessary to clean the tanks, tanks W-
1, W-2, W-3, and W-4 will be removed and disposed as described below. 

Step 13. Before dismantling W-1, W-2, W-3 and W-4, the smaller tanks located in the 
basin and used for storage of raw materials sodium sulfide and wastewater 
treatment polymer will be cleaned and removed.  These smaller tanks may be 
cleaned prior to reuse or they may be discarded in whole (or in parts) as closure-
generated waste as described in Section 3.5 after being characterized as described 
in Section 6.0. 

Step 14. Anchor bolts for tanks W-1, W-2, W-3, and W-4 and supporting structure for 
agitators and piping will be removed or cutoff.   

Step 15. Working from the top using mechanical shears and/or saws, Tanks W-1, W-2, W-
3, and W-4 will be cut into pieces that can be placed into a 30-cubic yard or 40-
cubic yard roll-off bin staged near to the Pond 1 containment basin.  Sections 
removed may be handled by a small crane to prevent them from falling and for 
lifting into the roll-off bin. 

Step 16. After the top of the tank is removed and the base and several feet of sidewall are 
left, it may be necessary for workers to enter the tank and manually remove any 
remaining solids in the bottom of the tank.  Once the tank is clean it will continue 
to be cut up into smaller pieces for disposal. 

Step 17. Any tank or equipment wastes generated will be collected and managed as 
closure-generated waste as described in Section 3.5 after being characterized as 
described in Section 6.0. 
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5.6 DECONTAMINATION OF MISCELLANEOUS POND 1 EQUIPMENT ITEMS 

Step 18. Unless discussed in another Closure Step such as instrumentation and mixer 
systems in Section 5.3, all other miscellaneous DTSC-regulated plant equipment 
within Pond 1 wastewater area such as pumps, filter housings, hazardous waste 
transfer piping, and hazardous waste transfer hoses will be identified.  Any 
equipment that can be reused on site in an alternate treatment area or other 
permitted hazardous waste activity will be cleaned and drained sufficiently so that 
it can be moved to the new use without releasing any hazardous waste 
constituents.  Any materials that will not be reused will be inspected, cleaned to 
minimized hazards and then managed as closure-generated waste as described in 
Section 3.5 after being characterized as described in Section 6.0. 

If a piece of miscellaneous equipment is to be cleaned prior to being reused 
elsewhere or left on site, to assure it can meet the definition of scrap metal, or to 
otherwise facilitate it’s disposal, the equipment will be cleaned by wiping, pressure 
washing, steam cleaning, or use of detergents or other cleaners, and/or wipes.  
During high-pressure washing, efforts will be made to minimize or eliminate any 
carryover outside containment areas.  Refer to the additional procedures for 
pressure washing in Section 5.12.  In addition, workers shall not be located in the 
direction of high-pressure water washing.  If the equipment item is metal, it can be 
placed in the scrap metal bin, provided it is not dripping free liquids such as oil or 
other hazardous wastes and otherwise meets the scrap metal definition in 22 CCR 
66260.10.  Non-metal equipment will be placed in the debris bin along with metal 
pieces that cannot be sent off as scrap metal.  The waste in this bin will be managed 
as described in Section 3.5 after being characterized as described in Section 6.0. 

Equipment may only be left in place or elsewhere on site if it has been cleaned 

and it is proven to meet the closure performance standard in Section 4.1.  

Cleaning methods may include wiping, pressure washing, steam cleaning, or use 

of detergents or other cleaners, and/or wipes.  During high-pressure washing, 

efforts will be made to minimize or eliminate any carryover outside containment 

areas.  Refer to the additional procedures for pressure washing in Section 5.12.  If 

sampling shows contamination (i.e., the closure performance standard has not 

been attained), the equipment will be either cleaned further, or removed and 

placed in the debris bin and managed appropriately as a hazardous or a non-

hazardous waste pending waste characterization.  

Piping that contained hazardous wastes will be flushed with water until sampled 

and shown to meet the closure performance standard, or it will be removed and 

placed in a debris bin for disposal as a hazardous or non-hazardous waste, as 

appropriate in accordance with Section 6.0.  

Step 19. The filter press associated with the wastewater treatment unit was covered by a 
variance issued by the Toxics Branch of the DHS.  In the absence of clear 
guidance for closure of such a unit, the filter press will be closed as if it were a 
regulated unit.  The plates will be removed from the filter press and managed as 
hazardous waste debris.  The frames, surrounding areas on the structure, and 
structural support members under the filter presses will be washed with a high-
pressure water spray as described in Section 5.12 to remove accumulated sludge.  
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Visqueen plastic will be draped around the equipment and used as necessary to 
confine the spray washing.  A visual closure performance standard will be used.  
The cleaned metal components will be either be sent off site as scrap metal or sent 
to a landfill as non-hazardous waste.  Piping will either be managed as a closure 
generated waste or cleaned to the closure performance standard and managed as 
non-hazardous waste.  

 

5.7 SOIL SAMPLING IN POND 1 CONTAINMENT BASIN AREA 

This section describes those steps which will be taken to sample and analyze soils in the Pond 1 

Containment Area. The approved Sampling and Analysis Plan (SAP) is presented in Appendix 

B.  In the event of a conflict between the discussion in this section and the approved SAP in 

Appendix B, the SAP shall take precedence. 

Step 20. The concrete basin for Pond 1 will be decontaminated of residues on the surface.  

This cleaning will be by high-pressure water wash.  During high-pressure 

washing, efforts will be made to minimize or eliminate any carryover outside the 

containment area.  Refer to the additional procedures for pressure washing in 

Section 5.9.2.  In addition, workers shall not work or stand in the direction of 

high-pressure water washing.  The wash water will be collected and managed as a 

closure waste as described in Section 3.5 after being characterized as described in 

Section 6.0.   

Step 21. The certifying engineer (or their agent) will visually inspect the cleaned concrete 

containment area for structural damage (cracks, gaps in joints, etc.), and any 

potential route of leakage.  The concrete containment structure will be 

photographed and diagrammed for the closure record.  Observed structural 

damage (if any) will be documented with photographs and locations will be 

indicated on engineering drawings. 

The certifying engineer (or their agent) will select locations for soil 

characterization samples to be taken from beneath the concrete, which will be 

core drilled as needed to facilitate soil sampling.  Soil samples will be collected 

prior to removal of the concrete at areas where leakage was most likely to have 

occurred (e.g. at damaged sections of the containment unit).  A minimum of 

thirteen sample locations will be investigated as shown in Figure 3 of the SAP in 

Appendix B.  Additional locations may be selected based on the visual inspection 

and/or based on initial sampling results.  Soil samples will be collected using a 

hydraulically-driven direct-push drill rig.  Samples from the thirteen soil borings 

will be collected for analysis from depths  



 

Phibro-Tech Facility Pond 1 Closure Plan 

(CAD008488025) 24 September 2015 

Table 5-1 Summary of Sampling Methods and Containers for Tank and Closure Waste Characterization Samples 

Test  Description  

Method  

No(1) 

Prep 

Method (1) Matrix Container Type (2) Preservative 

Extraction 

Holding 

Time 

Analysis 

Holding Time 

SOLID/SOIL SAMPLES         

CAM 17 Metals (see Note 3) SW 6010/7471 3010 Solids and soil P, G, 125-mL Cool, 4C 7 days 
6 mo., 28 days 

for Hg 

DTSC Fish Bioassay (96-hour bioassay per  
22 CCR 66261.24(a)(6)) 

DTSC protocol N/A Solids and soil G, 250-mL None required N/A 
None 

specified 

Hexavalent chromium (Cr6+) SW 7196 SW 7196 Soil P or G 500 mL Cool, 4C N/A 24 Hours 

pH for  solids   SW 9040B N/A Solids and soil P, G 125 mL Cool, 4C N/A 14 days 

Semi-volatile organic compounds (see Note 4) SW 8270 3520 Solids and soil B, G 125 mL N/A 14 days 40 days 

Volatile organic compounds (see Note 4) SW 8260 5030 Solids and soil B, G-TLC, 125 mL Cool, 4C N/A 14 days 

LIQUID SAMPLES        

CAM 17 Metals SW 6010/7471 N/A Water P, 1 L 
Adjust to pH <2 with 

Nitric Acid, Cool, 4C 
N/A 

6 mos., 28 
days for Hg 

DTSC Fish Bioassay (96-hour bioassay per  
22 CCR 66261.24(a)(6)) 

DTSC protocol N/A Water P, G 2.5-gallons None required N/A 
None 

specified 

Hexavalent chromium SW 7196 SW 7196 Ground water P or G 125 mL Cool, 4C N/A 24 Hours 

pH EPA 150.1 N/A Water P, 100 mL Cool, 4C N/A 
Analyze 

immediately 

Semi-volatile organic compounds (see Note 4);  SW 8270 3520 Water G, 1L N/A 7 days 40 days 

Volatile organic compounds (see Note 4);  SW 8260 5030 Water 
G, 40 mL vial-TLS  

(2 needed) 
HCl to pH<2, Cool, 4C N/A 14 days 

Legend and Notes: 

1. Method Sources: SW= SW 846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods by US EPA, Office of Solid Waste and Emergency Response: EPA  

2. Sample Container Codes: B – Brass or steel tube; G-glass; P-polyethylene; TLC – Teflon-lined cap; TLS – Teflon-lined septum 

3. California Assessment Manual (CAM) 17 Metals: California Code of Regulations (CCR) Title 22 section 66261.24 specifies the 17 metals that can qualify waste as hazardous 

(antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, mercury, molybdenum, nickel, selenium, silver, thallium, vanadium, zinc). 

4. May not be required.  Included here if required prior to disposal by a specific TSDF or for risk-based closure sampling. 
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of 0.5, 1.0, 2.0, 3.0, 5.0, and every 5 foot interval thereafter to the base of the 

unnamed aquitard or groundwater if encountered.  Depths are referenced from the 

top of the soil surface beneath the concrete slab.  All investigation derived waste 

(IDW) not submitted to a laboratory will be managed as a closure waste as 

described in Section 3.5 after being characterized as described in Section 6.0.   

5.8 REMOVAL OF CONCRETE CONTAINMENT BASIN AREA 

Step 22. After soil samples have been collected, the concrete containment area floor for the 

former Pond 1 area and for the Tank W-3 and W-4 containment area will be 

broken up with a diesel-powered backhoe/loader (such as a Caterpillar 416) with a 

demolition ram attachment or cut with a concrete saw. The backhoe/loader will be 

positioned outside the former Pond 1 area and in the aisleway east of Tank W-3 

and W-4 containment area.  A second diesel-powered wheeled front end loader 

(such as a Caterpillar 950) will be stationed at grade and will be equipped with 

about a three cubic yard bucket and will be used to remove concrete floor sections 

created by the demolition ram or the concrete saw.  Because of potential noise 

generation during concrete breaking, such activities shall be limited to daytime 

hours between 7 a.m. and 6 p.m. on weekdays.  Concrete removal and loading 

will not be prohibited on weekends.  

During removal of the concrete floor and potential removal of impacted soil 

beneath the containment basin, sheet piles or equivalent shoring may need to be 

placed between the concrete containment wall and the surrounding soils to 

prevent instability.  A licensed structural engineer shall be consulted for shoring 

and excavation recommendations below the containment basin and for design of 

the shoring plan, if necessary, to assure that the adjacent plant aisle on the south 

and east sides of the Pond 1 area or other non-regulated areas near Pond 1 are not 

damaged by instability.  All required permits and approvals for the Pond 1 

excavation and shoring will be obtained prior to the start of work from the Los 

Angeles County Public Works, California Department of Industrial Relations 

Division of Occupational Safety and Health (Cal/OSHA), and any other agencies.  

Applicable guidelines and requirements from Los Angeles County Public Works, 

Cal/OSHA, or other agencies shall be followed.  Shoring will only be installed 

during daytime hours between 7 a.m. and 6 p.m. on weekdays to limit potential 

noise impacts.  The wall will be removed before or after removal of the 

containment floor to allow the safe completion of below grade soil excavation.   

Removal and disposal of the concrete debris shall be as described in Sections 5.13 

and 5.14.  The concrete pieces will be placed into roll-off bins or directly into end 

dump trucks for disposal as closure generated waste.  The containment basin 

concrete may be profiled to determine appropriate disposal.   Profiling would be 

based on analysis of any core samples taken or a composite of chip samples 

collected from the containment basin walls (two) and floor (four).  As the chip 

samples will be biased to the surface of the concrete, they will be a conservative 

representation of the impoundment basin characteristics. 
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After shoring materials are removed, they will be decontaminated as described in 

Section 5.10 or disposed of as described in Section 5.11. 

 

5.9 SOIL TREATMENT 

Step 23. After the concrete pad is removed and before soil excavation, the soil beneath 

Pond 1 will be treated with calcium polysulfide (CPS) using the approach as 

described in the Pond 1 Area Subsurface Remediation Work Plan (see Appendix 

F).  Injection equipment will either be lowered into the former Pond 1 area with a 

crane or a temporary ramp will be constructed.  Injection locations will be spaced 

as described in Appendix F.  Because of pressures involved, injection will start at 

10 feet below ground surface and continue for approximately 45 feet or the depth 

where the base of the unnamed aquitard is reached. 

5.10  SOIL REMOVAL 

For the purposes of this closure plan, it is assumed that at least some soil underneath the Pond 1 

containment basin will be sufficiently impacted to require removal.  Removal of soil will be 

based on the soil samples collected (See Section 5.6) or visual signs of contamination.  The in-

situ treatment of soils by calcium polysulfide (see Appendix F) is targeted to begin at 10 feet 

below ground surface (following removal of concrete) and deeper due to the injection pressures 

used.  Since the first 10 feet of soil will not be fully treated as described in Section 5.5, this 

depth of soil will be excavated directly below the containment basin.  

Because the excavation is to be greater than five feet in depth, a competent person shall be on 

site.  According to Cal/OSHA a competent person can be an industrial hygienist, safety engineer, 

professional engineer, or other supervisor, who, by way of training or experience, is capable of 

classifying soils in accordance with 29 CFR 1910.120 Subpart P, Appendix A and who is also 

capable of identifying existing and predictable hazards in the excavation/trenching work area and 

who has the authority to take prompt corrective measures to eliminate them.  However for this 

closure, the excavation will be overseen by licensed civil or geotechnical engineers and 

engineering geologists specifically qualified by relevant experience to conduct these activities. 

The contractor will use only experienced, demonstrably proficient, equipment operators for use 

of a backhoe or excavator to remove soil.   

Step 24. A diesel-powered hydraulic excavator with extended arm with a two-three cubic 

yard bucket attachment will remove the soils and transfer them to another diesel-

powered wheeled front end loader (such as a Caterpillar 950).  The loader will 

place the soils directly into trucks or onto a remediation waste staging area to the 

west of Pond 1 near the rainwater tanks.  The remediation waste staging area will 

be a poly liner (minimum 20 mil thickness) placed over the asphalt and concrete 

base.  A perimeter berm will be placed beneath the base sheeting to prevent storm 

water run-on or run-off or fiber rolls shall be used to surround the base of the 

excavation spoils.  Two separate areas may be constructed – one for soils that is 

suspected to be clean and another that is suspected to be contaminated.  

Alternatively, if the soil can be properly characterized based on the samples, it 

will be directly loaded into 20 cubic yard end-dump trucks. 
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In addition, the excavation or other areas of disturbed soil will be protected from 

storm water run-on by either sloping the edge of the excavation to prevent run-on, 

or surrounding the excavation perimeter with a constructed dike, for example poly 

liner with sand bags or equivalent. 

Based on the 37 feet by 37 feet containment area and 10 foot deep excavation, 

507 cubic yards (in ground) will be excavated which is estimated to be about 610 

cubic yards as excavated.  During placement of soil onto the pile, mitigation 

measures shall be taken to reduce fugitive dust such as minimizing the drop 

height, or dampening the soil. Any soil storage piles and disturbed soil areas will 

be secured and covered at the end of the work day.  If a storage pile or disturbed 

soil area remains inactive for longer than 10 days, additional precautions will be 

used to secure the cover, or the surfaces will be treated with appropriate dust 

suppressant compounds.  While the excavation pit is exposed, barrier markers will 

be placed to prevent any personnel on site from accidentally falling into the 

excavation.  The lighting with the work zone shall be evaluated to determine if 

this area has a safe level of lighting.  If not permanent site lighting shall be 

modified or temporary construction lighting provided to safely illuminate the 

hazards.  

Step 25. The excavated soil shall be sampled at a rate of one, four point composite per 100 

cubic yards of excavated soil.  The soil will be managed as a closure waste as 

described in Section 3.5 after being characterized as described in Section 6.0.   

Step 26. Once the soil is properly profiled, it will be loaded into 20-cubic yard end-dump 

trucks.  While loading from the soil pile to the trucks, fugitive dust shall be 

minimized by using one or more of the following measures: minimizing the drop 

height into the end dump; dampening the soil; or using wind screens.  Before 

leaving the site, trucks shall also be covered with a tight fitting tarp.  It is 

estimated that up to 30 trucks will be used.  If this soil loading takes place over 

two or three days, that will be only 10 to 15 trucks per day.  This is a less than 

significant level compared to existing car and truck traffic in the area compared 

with 33,703 vehicles per day traveling on the primary route of Slauson Avenue 

near Dice Road and 12,774 vehicles per including over 20 trucks per day at Los 

Nietos Road near Dice Road.  (Reference City of Santa Fe Springs, 

Reconsideration of Conditional Use Permit Case No. 441, Mitigated Negative 

Declaration, State Clearinghouse Number 2008101020, October 2008).  

5.11 PHASE 2 SOIL REMEDIATION 

If sampling data indicates that residual soil is contaminated by COCs deeper than the proposed 

10-foot excavation zone (see Section 5.6), the soil sampling analytical results will first be 

compared to background values (if such values for the site have been determined and reviewed 

and approved by DTSC) or the health risk-based closure performance standards for an 

industrial/commercial site identified in Section 4.1.  If the COCs are less than or equal to the 

background or risk-derived levels, no further soil remediation will be required.  The excavation 

will be filled with clean fill, compacted, and covered as described in Section 5.8. 
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If contaminated soils or groundwater remain (i.e., they do not meet the closure performance 

standards for one or more COCs), the Post Closure procedures in Section 15 will be 

implemented or additional in-situ remediation will be designed and implemented. 

5.12 POND 1 BACKFILL 

After the soil is removed as described in Section 5.6, and assuming the closure performance 

standard (Section 4.1) is achieved, the former Pond 1 area will be backfilled to grade using clean 

fill material to within three feet of grade, where compacted, low permeability (e.g. 10
-4

 to 10
-5

 

cm/sec permeability rates) material and an asphalt cover will be placed to provide a traffic-rated 

cover.  If a RCRA Cap is required because of contaminated soil being left in place (i.e., does not 

meet the closure performance standard in Section 4.1) the final cap will be provided as described 

in Section 15.  

5.13 PROCEDURES FOR ABRASIVE BLASTING AND PRESSURE WASHING 

Although abrasive blasting may not be necessary, it is included here so that if in the judgment of 
the field closure staff it may be used in lieu of pressure washing when it is deemed to be a safer 
and more effective cleaning method.  Sandblasting or pressure washing methods used at the site 
to clean horizontal or vertical surfaces shall be performed as described below.  In addition, 
abrasive blasting methods shall comply with South Coast Air Quality Management District Rule 
1140.   

5.13.1 Abrasive Blasting 

Abrasive blasting methods will be used on exterior surfaces of containment areas only when 
high-pressure washing is determined to not be effective.  When abrasive blasting is used, 
preference shall be given to wet methods.  Furthermore, all applicable provisions of South Coast 
Air Quality Management District (SCAQMD) Rule 1140 shall be followed to minimize the 
effects of carryover.  Dry unconfined abrasive blasting shall not be used unless the abrasives 
have been approved for use by SCAQMD.   

All residues from abrasive blasting shall be managed as a closure waste as described in Section 
3.5 after they are characterized as described in Section 6.0. 

5.13.2 Pressure Washing  

During pressure washing operations, workers shall follow at a minimum the general safety 

procedures identified in the HASP or in contractor specific standard operating procedures.  In 

addition, the workers shall take measures to prevent carryover of the spray into non-target areas 

especially off site or onto soil areas of the facility.  The specific measures to be used will depend 

on the surfaces to be cleaned and other factors such as: 

 Whether the surface to be cleaned is horizontal or vertical; 

 The elevation of the surface to be cleaned; 

 Whether the surface is inside or outside of a structure; 

 The presence and height of containment walls; 

 Whether it is an internal surface or external surface; 

 The pressure of the pressure washing system and physical or chemical additives that may 
be used to enhance the cleaning effectiveness; and 
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 Other engineering controls that may be used to control the pressure washing process. 

Measures to be used may include a shield on top of secondary containment walls; enclosures 

similar to welding hoods or sandblasting shrouds; or wand and nozzle combinations that control 

the direction of spray so as to reduce the possibility of overspray.  Residues from pressure 

washing secondary containment surfaces shall be removed by pump or by wet vacuum and 

similarly managed as closure waste. 

5.14 CLEANING CLOSURE EQUIPMENT 

Step 27. Upon nearing completion of closure, or upon completion of specific closure steps, 

closure equipment used will be decontaminated.  One or a combination of more 

than one of the following techniques will be used: high-pressure water wash; 

steam cleaning; acidic or basic rinses; or cleaning in a solution of a commercial 

cleaner, followed by triple rinsing with clean potable water.  Pressure washing 

shall follow the procedures in Section 5.9.  These cleaning wastes will be 

collected and managed as described below in Section 5.11. 

5.15 DISPOSITION OF CLOSURE WASTES 

Step 28. All closure-generated wastes will be properly containerized or bulked.  The waste 

streams will be properly characterized in accordance with Section 6 to determine 

their proper waste classification.  All closure waste will be managed as described 

in Section 3.5. 

Records will be maintained of all shipments from the site including materials to 

be reused, scrap metal, and non-hazardous wastes. 

5.16 REMOVAL OF CLOSURE WASTES 

For the purposes of this Closure Plan, it is assumed that there will be the following waste 

shipments from closure activities: 

 Truck shipment (bulk) of wastewater off site from Tanks W-1 and W-2 if work is 

performed by an independent third party - 12 to 15 tanker trucks   

 Rinse water from closure decontamination – up to 10 tanker trucks (if not processed in on 

site wastewater plant) 

 Trucks or roll-off bins (20 cubic yard) of closure-generated waste:   

o Three to four trucks of concrete debris 

o One trucks of miscellaneous solid debris 

o About 30 – 33 trucks (20 cubic yard end-dumps) of excavated soil. 

Closure wastes generated on site shall be loaded in a manner to minimize the potential for spills 

and other releases.  Trucks will be staged on site and if needed, on neighboring industrial streets 

in a manner to not impede traffic flows.  A minimum number of trucks will be allowed to enter 

the Facility so as not to interfere with site safety and equipment.  Containerized waste in plastic 

or fiber containers will be placed securely on wood or plastic pallets and handled by a fork truck.  

Containerized waste in metal drums will be handled by a fork truck with drum grabbers or placed 

securely on wood or metal pallets.  Loading shall occur in contained areas.  If there were any 
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spills or releases suspected during the loading process and such containment areas had been 

previously cleaned prior to their use, they may require further cleaning and additional 

confirmation samples may be needed.  Prior to leaving the site, the trucks will be inspected for 

proper shipping paperwork, integrity of the load (including the use of tarps), and cleanliness. 

If closure soil characterization samples indicate that the closure performance standard has not 

been met and soil excavation is required, the procedures specified below shall be followed.  

Additional marking of utilities will be required in each area of excavation.  A grading permit will 

be obtained from the City, if required.  Any other permits will be obtained as required, for 

example from the South Coast Air Quality Management District. 

5.17 GENERAL STANDARDS FOR CLOSURE CONSTRUCTION EQUIPMENT 

All diesel-fueled engines used in the closure work with a rating of 50 horsepower (hp) or higher 

and lower than 750 hp shall meet, at a minimum, the Tier 3 California Emission Standards for 

Off-Road Compression-Ignition Engines, as specified in California Code of Regulations, Title 13, 

section 2423(b)(1), unless such an engine is not available for that particular type of equipment.  

Engines larger than 750 hp shall meet Tier 2 engine standards.  In the event that a Tier 3 engine is 

not available for any off-road equipment larger than 50 hp and smaller than 750 hp, that 

equipment shall be equipped with a Tier 2 engine, or an engine that is equipped with retrofit 

controls to reduce exhaust emissions of nitrogen oxides (NOx) and diesel particulate matter 

(DPM) to no more than Tier 2 levels unless certified by engine manufacturers that the use of 

such devices is not practical for that specific engine type.  For purposes of this condition, the use 

of such devices is “not practical” for the following, as well as other, reasons:  

1. There is no available retrofit control device that has been verified by either the 

California Air Resources Board or USEPA to control the engine in question to Tier 2 

equivalent emission levels and the highest level of available control using retrofit or 

Tier 1 engines is being used for the engine in question; or  

2. The construction equipment is intended to be used on site for 10 days or less.  

All heavy-duty construction equipment with diesel engines greater than 50 hp shall be properly 

maintained and the engines tuned to the engine manufacturer’s specifications. All diesel heavy 

construction equipment shall not remain running at idle for more than 5 minutes. Vehicles that 

need to idle as part of their normal operation (such as concrete trucks) are exempted from this 

requirement.  



 

 

Phibro-Tech Facility Pond 1 Closure Plan 

(CAD008488025) 31  September 2015 

6.0 CHARACTERIZATION OF CLOSURE WASTES 

Closure wastes will be properly classified as hazardous or nonhazardous prior to disposal.  The 

general methodology will be to first determine if the waste is a Federal Resource Conservation 

and Recovery Act (RCRA) hazardous waste and then if it is a California-only (non-RCRA) 

hazardous waste.  This procedure is consistent with Section 66262.11 of Title 22 of the 

California Code of Regulations (22 CCR 66262.11).  If the waste is not hazardous under either 

federal or state laws and regulations, the closure wastes may be disposed of as non-hazardous 

waste. 

Waste classification procedures are fully described in the Closure Waste Characterization 

Procedure (Appendix C to the Closure Plan).  For wastes that are sampled for waste 

characterization purposes, the sample control provisions of Section 11 shall be followed.  This 

includes the use of appropriate analytical techniques, use of a California-certified laboratory and 

chain-of-custody procedures.  Wastes that are determined to be hazardous from this evaluation 

will be placed in appropriate containers, labeled as hazardous wastes, and manifested and 

transported to an off-site permitted TSDF for recycling or disposal as hazardous waste. 

Water used for decontamination of containment surfaces may be processed in the on-site 

wastewater treatment system prior to the wastewater treatment system being decontaminated.  

Such wastewaters must be treated to meet the permitted discharge conditions with the LACSD.   

In addition to properly characterizing closure wastes to determine if they are hazardous or not, 

the applicability of California and/or Federal USEPA LDR Requirements must be determined.  

The LDR status must be properly asserted on the waste profile or with the shipment manifest 

depending on the preference of the destination facility.  See additional information in the Closure 

Waste Characterization Procedure (Appendix C to the Closure Plan). 
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7.0 PREVENTION OF CONTAMINATION DURING CLOSURE 

It is not anticipated that performance of closure activities will impact a saturated zone of soil.  

Closure activities will be performed in a safe, well-organized manner and no additional 

precautions or procedures are expected to be necessary.  To further prevent contamination during 

closure, the time that the Pond 1 excavation pit is open prior to being filled will be minimized, 

especially if work occurs during the rainy season, generally December through April. Any 

rainfall that occurs prior to completion of closure will be pumped to a clean tank and managed in 

the wastewater system on site and discharged to Los Angeles County Sanitation District under 

permit.  Accumulated storm water may also be managed appropriately as a closure waste as 

described in Section 3.5 after being appropriately characterized as described in Section 6.0.  
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8.0 PARTIAL CLOSURE ACTIVITIES 

The closure as outlined in this Closure Plan for tanks W-1. W-2, and filter press, will be a partial 

closure, i.e. a unit within the larger Facility but not the Facility in its entirety.  The closure 

actions described in this Closure Plan will constitute the final closure of the former Pond 1 

surface impoundment.  The applicability of post closure monitoring and care will be assessed 

later as described in Section 15. 
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9.0 SCHEDULE FOR CLOSURE 

The closure schedule is provided below and shows the activities and estimated time to complete 

each in work days (assuming typically 5 work days per week).  This schedule shows completion 

of all closure activities within 180 days of the start of closure activities.  If an extension is 

required for completing closure of the former surface impoundment (Pond 1), such a request 

shall be made to DTSC in accordance with 22 CCR 66265.113(b).  The schedule presented does 

include an allowance for time for additional remediation (see Section 5.7) and construction of a 

final RCRA cap, if required (see Section 15).  These activities require significant interaction 

with DTSC and possibly other regulatory agencies, and cannot be scheduled at this time. 
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Table 9-1 Pond 1 Closure Schedule 

Item Description 

Work 

Days 

Calendar 

Start 

Date 

Calendar 

End Date 

1. Approval to implement Closure Plan  
0 0 0 

2. Prepare Site Specific Health and Safety Plan 5 0 5 

3. Mobilization to Site  2 3 5 

4. 
Clean Concrete Pond 1 Containment Basin and Tank 

W3/W-4 Containment Basin 6 8 13 

5. Locate Samples and Perform Utility Clearance 2 15 16 

6. 
Mobilize Drilling Equipment and Collect Soil 

Samples 5 17 23 

7. Downtime Waiting for Sample Results 10 23 37 

8. Review Analytical Data 5 38 42 

9. Break Up and Remove Concrete Pad 5 42 46 

10. Install Sheet Piling 5 45 49 

11. Perform CPS Injections 15 50 71 

12. Collect Additional Soil Samples (if desired) 3 72 74 

13. Downtime Waiting for Sample Results 5 75 82 

14. Review Analytical Data 5 82 89 

15. Excavate 10 feet of soil 5 90 94 

16. 
Remove Sheet Piles, Backfill and Compact Soil and 

Install Temporary Cap 15 95 116 

17. 
Decon Equipment and Disposal of Closure Generated 

Wastes  7 116 125 

18. Demobilization from Site 2 125 126 

19. 
Prepare and Submit Closure Report (within 60 

calendar days) 43 120 180 
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10.0 CLOSURE COST ESTIMATE 

A closure cost estimate (CCE) for Pond 1 was developed using CostPro 6.0.  The total estimate 

including contingency allowance is $1.998 million.  The CostPro computer model output is 

provided in Appendix D.  Some of the significant assumptions are discussed below.   

10.1 REGULATORY REQUIREMENTS 

PTI has prepared a closure cost estimate in accordance with 22 CCR 66265.142(a). 

PTI will adjust the closure cost estimate annually for inflation, and/or other factors, in accordance 

with 22 CCR 66264.142(b). PTI will make this adjustment within sixty days prior to the 

anniversary date of its closure financial assurance mechanism. 

PTI will revise the closure cost estimate as necessary in accordance with 22 CCR 66265.142(c), 

within thirty days of any modification of the closure plan that results in a change in the cost 

required to close the facility. 

PTI will maintain at the facility a copy of the most current cost estimate in accordance with 22 

CCR 66265.142(d).   

10.2 COST FACTORS 

The unit costs for all closure activities are based on the cost of hiring a third party to close the 

facility. A third party is someone other than the parent or subsidiary of the owner or operator. 

However, it is intended that trained site personnel will be used to conduct closure activities to the 

greatest extent possible in order to maintain continuity of facility operation.  

10.2.1 Assumptions 

Cost for decontaminating sampling equipment between samples is considered to be negligible.   

Detailed estimates for sampling and analytical costs are included in the CCE.  An allowance for 

Quality Control/Quality Assurance (QA/QC) samples is included at the rate of one QA/QC sample 

per ten samples. This is to account for duplicates, field blanks, and equipment blanks. No cost for 

collecting the QA/QC samples was assumed since these will normally be blanks or split from 

another sample already collected.  

10.2.2 Miscellaneous Closure Cost Items 

An allowance for disposal of closure-generated wastes such as concrete rubble, PPE, and other 

solids was included. 

Costs are included in user-defined worksheets for: 1.) hiring a security guard to be present during 

on-site activities, 2.) installing sheet pile shoring for the excavation, and 3.) performing corrective 

measure by remediating the soil under Pond 1 from a depth of 10 feet bgs to about 55 feet bgs 

through injection with calcium polysulfide. 

10.3 FINANCIAL RESPONSIBILITY 

PTI currently maintains a Letter of Credit (see Appendix E) for closure of the facility which 

includes Pond 1.  This is updated annually and currently funded at $1,779,110.88.  Funding for 

soil and groundwater remediation beneath Pond 1 are currently maintained under a separate 

Letter of Credit. 
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11.0 SAMPLE CONTROL 

The closure procedures will require samples of one or more of the following materials: 

wastewater, liquid wastes, solid wastes, wipe samples, concrete samples, and soil samples.  All 

sample collection, handling, and analysis procedures will be done in accordance with EPA 

Publication SW-846.  All samples will be labeled and sealed to prevent contamination or 

tampering. 

To establish the documentation necessary to trace sample possession from the time of collection, 

a Chain-of-Custody Record will be filled out and will accompany every set of samples.  Only 

laboratories that are state certified for the specific analyses desired may be used. 

The laboratory will follow established quality control protocols throughout the analyses.  This 

will include blanks, spikes, internal standards, and duplicate samples.  This information will be 

available for each sample set. 

Further details are presented in the Soil SAP in Appendix B and waste characterization 
procedures in Appendix C. 
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12.0 FACILITY SECURITY ARRANGEMENTS DURING CLOSURE 

The Facility is surrounded by a chain-link fence that varies in height from eight to twelve feet 

high and is monitored by 32 security cameras that are strategically positioned to provide 

maximum visibility.  The Facility has nine access gates that remain closed and locked except 

when a shipment or delivery is being loaded/unloaded, or plant staff is entering or exiting the 

Facility.  These include three pedestrian entrances and two emergency exits (chain link doors), 

two truck gates, and two rail gates.  Access to the Facility is strictly controlled by plant staff 

during primary business hours.  Main truck access to the Facility is through a locking, electronic 

gate accessed from Dice Road.  A facility employee is on duty during peak operating hours and 

controls access through the main gate.  Employee access to the plant is restricted to those 

assigned card-keys that activate the three pedestrian entrances.  When inside the plant, 

employees monitor for unauthorized personnel.  When the Facility is not in operation, all access 

gates remain closed and locked.  These procedures meet the requirements in 22 CCR 

66265.14(b) and 22 CCR 66264.14(b). 

All visitors/drivers are required to sign in and are given (and are required to sign-off on) a list of 

on-site hazards, appropriate personal protective equipment (i.e., safety glasses, hardhat) if 

necessary, and are escorted by appropriate Facility personnel.  Figure G-3, Primary and Secondary 

Assembly Area, Evacuation Routes, and Exits, shows the Facility fences, gates, and escape routes.  

The plant is illuminated at night by permanent outdoor lighting.  These procedures meet the 

requirements in 22 CCR 66265.14(a)(1). 

Signs stating, "Danger Hazardous Waste - Unauthorized Personnel Keep Out" will be maintained 

at conspicuous points around the Facility perimeter.   

In the event of Facility Closure prior to Pond 1 closure, a security guard will be stationed at the 

entrance to control access during the work period.  The Facility will be locked during non-work 

periods and security personnel will patrol to verify that no unauthorized individuals enter the site 

during execution of the closure activities.   
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13.0 CLOSURE REPORT AND CERTIFICATION 

Closure activities will be completed as described in this plan.  Any deviations from the plan will 

be documented in the Closure Report.  The closure report will also document the sampling and 

analytical results of all confirmation samples.  Records of the disposition of all hazardous wastes 

and hazardous materials will be included in the closure report. 

The closure report will be prepared within the DTSC required 60 days of completion of closure 

and will contain a certification from the owner or operator of the Facility and an independent 

certifying engineer.  The certification will include the certification statements required under 22 

CCR 66264.115 and 22 CCR 66265.115.  In accordance with DTSC regulations, the certifying 

engineer will be a registered professional engineer in California. 

The Closure Report will contain, at a minimum, the following:   

1. Certification by an independent registered professional engineer; 

2. Supervisory personnel description; 

3. Summary of Closure Activities; 

4. Field Engineer Observation Reports; 

5. Sampling Data and Analyses (i.e., sampling locations, soil boring logs, chain of custody, 

analytical results, etc.); 

6. Discussion of Analytical Results; 

7. Manifests showing disposition of waste inventory; 

8. Modifications and Amendments to Closure Plan (if applicable); and 

9. Photographs. 

 

Until Pond 1 closure certification is obtained, the following documents will be maintained and 

readily available to DTSC upon Facility visits: 

 Approved Closure Plan; 

 Copies of the independent qualified professional engineer’s field observation reports; 

 Laboratory results of samples analyzed; 

 Quality assurance/quality control demonstrations; 

 Manifests showing disposition of waste inventory; 

 Miscellaneous documentation (e.g., photographs); and 

 Closure Certification Report. 
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14.0 PLAN AMENDMENTS 

This Closure Plan may be amended any time prior to the notification of final closure of Pond 1 as 

provided by 22 CCR 66265.112(c).  Amendments will be made: 

 Whenever changes in the Part B Permit or design of the Facility affect the Closure Plan, or 

 There is a change in the expected year of closure, or 

 Unexpected events occur while performing partial or final closure activities that require a 

modification of the approved Closure Plan. 

The Facility will modify the Closure Plan upon authorized request by DTSC.  Such an 

amendment will be submitted within 60 days of the request, or within 30 days if this occurs 

during closure activities.   

In particular, the Closure Plan will be amended and submitted to DTSC for review and approval 

if extensive soil contamination is discovered during implementation of the Closure Work Plan.  

Such an amendment will address the required further removal or remediation procedures 

necessary to achieve the Closure Performance Standard in Section 4.1. 
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15.0 POST-CLOSURE PLAN/CONTINGENT POST-CLOSURE PLAN 

The objective of this Closure Plan is to close Pond 1 in a manner that minimizes the need for 

post-closure care.  It is assumed that the above grade concrete retaining walls that form the 

former surface impoundment will be cleaned, removed and disposed of offsite.  

Using the soil cleanup levels described in Section 4.1, if not all contaminated soils beneath Pond 

1 can be practically removed at time of closure, Contingent Post-Closure Requirements 

described below in this section will be employed.  

In addition, as described herein, all closure wastes (such as concrete liner, soil, and equipment) 

that are generated will be properly characterized to determine if they are hazardous wastes.  As 

required by 22 CCR 66265.228(c)(1), even though the goal is clean closure through the closure 

procedures described in Sections 4 through 7 of this plan, contingent measures specified in 22 

CCR 66265.228(a)(2) must be followed.  These are discussed in Section 15.1.1 and 15.1.2 

below. 

15.1.1 Provisions If All Contaminated Subsurface Soils Cannot Be Removed or 

Remediated In-Situ 

The discussion below discusses compliance with 22 CCR 66265.228(a)(2).  The regulatory 

requirement is shown in italicized text and the discussion follows. 

(A) eliminate free liquids by removing liquid wastes or solidifying the remaining wastes and 

waste residues; 

Since the surface impoundment (Pond 1) has not held liquid wastes in over 20 years, 

there are no liquid wastes present to be solidified.   

(B) stabilize remaining wastes to a bearing capacity sufficient to support final cover;  

After the top 10 feet or so of soils are removed, the density of any fill soils at the bottom 

of the excavation should be evaluated by a geotechnical engineer for compliance with the 

Los Angeles County Grading Code requirements.  Any type of fill or native soil exposed 

at the bottom of the excavation should be properly conditioned before the placement of 

soil backfill.  The pit will be backfilled to within three feet of grade level using clean 

select fill material.  The backfill soil will be selected to provide required bearing capacity 

and will be properly compacted.  The final three feet of cover will be an engineered as 

specified below. 

(C) cover the surface impoundment with a final cover designed and constructed to: 

1. prevent the downward entry of water into the closed impoundment throughout a period of 

at least 100 years;  

2. function with minimum maintenance; 

3. promote drainage and minimize erosion or abrasion of the final cover; 

4. accommodate settling and subsidence so that the cover's integrity is maintained; and 

5. have a permeability less than or equal to the permeability of any bottom liner system or 

natural subsoils present; 
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6. accommodate lateral and vertical shear forces generated by the maximum credible 

earthquake so that the integrity of the cover is maintained; 

7. preclude ponding of rainfall and surface run-on over the closed area. 

Construction of the final cover is not anticipated until all remedial corrective actions have been 

completed to address any residual soil impacts below the former Pond 1 area.  The interim low 

permeability cover (Section 5.11) will be constructed and maintained at least until concurrence 

on closure status is confirmed by DTSC.  If it is then determined that Pond 1 will be closed with 

waste in place, a permanent engineered cover system will be installed.  The former Pond 1 area 

will be prepared for placement of a Composite LLDPE/GCL
3
 Liner (CAP) which will be placed 

upon compacted select fill consistent with the application and grading code requirements. The 

CAP will be over laid by a 10-ounce geotextile and compacted crushed base will be placed on 

top and graded to drain.  A layer of asphalt pavement (minimum 3-inches thick or as required to 

support loading from handling storage of non-hazardous waste raw materials on the CAP) shall 

be placed and graded over the entire area and will interface with the existing 4” to 8” thick 

concrete liner for the site in the vicinity of Pond 1 to allow for drainage from the CAP and to 

prevent ponding on the CAP (see Figure 6).  The slope of the area shall be a minimum of 1% 

from the center of the cap and decrease in each direction towards the edge of the CAP. 

After site specific parameters (e.g. depth of residual contamination) are determined during the 

closure efforts, a licensed professional civil engineer, registered in California will prepare the 

final cover design.  The following describes elements of that design: 

 

1. The concrete wall would be removed to a point safely below the bottom of the proposed 

liner material.  

2. A 6" to 12" anchor trench will be excavated around the outside perimeter of the concrete 

wall. The depth of the anchor trench will be a minimum of 16" from the top of the 

existing pavement.  

3. The interior of the impoundment area will be filled with select fill to a depth sufficient to 

cover the remaining concrete and establish the sub-grade of the GCL and LLDPE Liners. 

The thickness of the sub-grade at the center of the impound will be approximately 10-

inches and taper at a minimum 1% slope to the outer edges. The select fill shall be 

compacted to 95% modified proctor.  

4. A Geosynthetic Clay Liner (GCL) will be placed across the top of the sub-grade and 

draped into the anchor trench as shown in the detail. If required, the GCL panels shall be 

overlapped per the manufacture’s recommendations so as to cover the area.  

5. A 60-mil LLDPE liner will be placed on top of the GCL and draped into the anchor 

trench as shown in the detail. LLDPE Panels shall be welded as recommended by the 

manufacturer so as to cover the area.  

                                                 

3
 Linear Low Density Polyethylene (LLDPE) and Geosynthetic Clay Liner (GCL)  
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6. A 10-ounce geotextile shall be placed on top of the LLDPE to protect the liner during 

final cover placement. The 10-ounce geotextile shall be overlapped 12-inches so as to 

cover the area.  

7. A 6-inch layer of crushed base shall be placed on top of the 6-ounce geotextile and 

compacted to 95% modified proctor. The top grade of the crushed base shall maintain the 

minimum 1% slope outward from the center.  

8. A minimum three inch lift of asphalt shall be placed on top of the 6-inch layer of 

compacted crushed base. The elevation of the asphalt at the center of the impoundment 

shall be established such that a 1% slope is established in towards each of the four sides. 

The thickness of the asphalt layer above the anchor trench shall be 3" inches and feather 

to 0" at the outer edge so as to maintain the slope for drainage.  

9. The asphalt cover may be made thicker and other design enhancements made as required 

to support the storage of scrap steel and other non-hazardous waste materials on the 

surface of the CAP.  Rolling stock that may be used on the CAP for such storage includes 

a forklift and a front end loader. 

15.1.2 Contingent Post-Closure Requirements 

The regulatory requirement is shown in italicized text and the discussion follows.  The regulation 

under 22 CCR 66264.228(b) requires that PTI shall: 

(2) maintain the integrity and effectiveness of the final cover, including making repairs to the cap 

as necessary to correct the effects of settling, subsidence, erosion or other events;  

The conceptual cover design is described above. The final cover design will be prepared 

by a licensed professional civil engineer, registered in California and presented to DTSC 

for final approval prior to installation.  Based on the design of the cover, a schedule will 

be developed for inspections and repairs of the cover to correct for the effects of settling, 

subsidence, erosion or other events.   

(3) maintain and monitor the leachate collection and removal system which also serves as a leak 

detection system;  

A leachate collection system will not be provided.  Leak detection will be accomplished 

by the routine groundwater monitoring wells as discussed in paragraph (4) below. 

(4) maintain and monitor the groundwater monitoring system and comply with all other 

applicable requirements of article 6 of this chapter;  

Pond 1 groundwater monitoring has been conducted quarterly, and is currently performed 

in accordance with the February 22, 2012 Corrective Action Consent Order, the 2006 

Water Quality Sampling and Analysis Plan (Iris 2006), DTSC related correspondence 

from 2007, the Revised Water Quality Sampling and Analysis Plan (Iris 2012), and with 

the 1995 Permit Modification which requires compliance with the requirements of 22 

CCR Sections 66265.90 through 66265.100.  Specifically, Pond 1 groundwater 

monitoring, including annual Appendix IX sampling and analyses, has been conducted in 

accordance with 22 CCR Section 66265.91 which describes the requirements for a 

detection monitoring program and evaluation monitoring program.  Table 15-1 presents 
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the current and future monitoring programs.  Standard operating procedures and 

implementation details are presented in Appendix G. 

Since Pond 1 will be undergoing closure, the appropriate groundwater monitoring 

program for monitoring during the closure process will be a corrective action monitoring 

program as described in 22 CCR Section 66264.100.  Monitoring will be performed 

semi-annually, and will include analyses for pH, dissolved chromium and hexavalent 

chromium, cadmium, and copper, and volatile organic compounds (VOCs).   

Post closure monitoring will be conducted as required.  If clean closure is achieved, 

monitoring will continue for a period of three years to confirm compliance with the water 

quality protection standard.  If clean closure is not achieved, then a post-corrective action 

detection monitoring program will be instituted. 

 (5) Prevent run-on and run-off from eroding or otherwise damaging the final cover.   

The cover will be designed to prevent damage to the cover from run-on or run-off.  An 

inspection and maintenance program will be instituted.  For a period of 30-years after its 

installation, the surface of the CAP shall be inspected quarterly and repaired as necessary 

to maintain its integrity.   

(6) Maintain and monitor the leak detection system in accordance with sections 

66264.221(c)(2)(D) and (c)(3) and 66264.226(d), and comply with all other applicable leak 

detection system requirements of this chapter.  

The existing groundwater monitoring network around the former Pond 1 as described in 

paragraph (4) above will satisfy the requirements of the leak detection system.  Since the 

well network is monitoring groundwater conditions upgradient and downgradient of 

former Pond 1, the resulting data will satisfy requirements for monitoring of potential 

releases through the cover.   

15.1.3 Post Closure Care Permit 

In the event that former Pond 1 surface impoundment cannot be clean-closed as described, 

alternative remedies similar to those used in the corrective action program may be proposed to 

DTSC for their review and approval.  If such methods are unsuccessful in demonstrating that 

Closure Performance Standards (Section 4.1) can be reasonably achieved for soil and or 

groundwater, then PTI will prepare and submit to DTSC a Post-Closure Permit Application.  

15.1.4 Post Closure Cost Estimate 

PTI will provide for post-closure care and monitoring costs as described below Table 15-1. 

 

  



 

 

Phibro-Tech Facility Pond 1 Closure Plan 

(CAD008488025) 45  September 2015 

Table 15-1  PTI Pond 1 - Postclosure Monitoring/Care Estimate 

 

Item Unit Unit Cost Units/Year Annual Cost

Annual App. IX GW 

Monitoring and Reporting
QTR 12,000$   4              48,000$        

Semi-annual GW Event 1/2 yr 10,000$   2              20,000$        

Cover and well inspections QTR 2,500$    4              10,000$        

Maintenance Allotment yr 3,500$    1              3,500$          

Net Annual Cost 81,500$        

30 year cost 2,445,000$  

(2013 dollars)

PTI Pond 1 - Postclosure Monitoring /Care Estimate



 

 

Table 15-2  Groundwater Monitoring Program Table 

Pond I Groundwater Monitoring Programs 
Monitoring Wells Analytes and Method Monitoring 

Frequency 
Point of 

Compliance Upgradient Downgradient Analytes Method 

              
Current - 

Evaluation Monitoring Program  
MW-23D VARIES 

pH EPA SM 4500 H,B Quarterly none defined 
Consistent with Title 22, Chapter 15, Article 6 

Sections 66264.97 and 66264.99 
Dissolved Chromium, 
Cadmium, Copper 

EPA 6010B 
    

      Hexavalent Chromium EPA 7199     

      VOCs EPA 8260B     

            

Current - 
Detection Monitoring Program  MW-11 

MW-4,  
MW-14S,  
MW-7S 

Appendix IX  
Annual MW-14S 

Consistent with Title 22, Chapter 15, Article 6 
Sections 66265.97 and 66265.98   

SVOCs EPA 8270C 
    

    CAM 17 Metals EPA 6010/7000     

      Dioxins and furans EPA 8290     

      Chlorinated herbicides EPA 8151A     

  
    

Organophosphorus 
pesticides 

EPA 8141A     

  
    

Organochlorine 
pesticides 

EPA 8081A     

  
    

Polychlorinated 
biphenyls 

EPA 8082 
    

      Cyanide EPA 4500     

      Sulfide EPA 376.2     

During Closure - 
Corrective Action Monitoring Program 

MW-1 S,D 

MW-12S,D 

MW-22S,D 

MW-23S,D 

MW-14S,D  
MW-17S,  

MW-24S,D 

MW-15S,D 

pH EPA SM 4500 H,B 

Semi-Annual MW-14S 
Dissolved Chromium, 
Cadmium, Copper 

EPA 6010B 

Consistent with Title 22, Chapter 14, Article 6  Hexavalent Chromium EPA 7199 
Sections 66264.97 and 66264.100 VOCs EPA 8260B 

Post Closure - 
Detection Monitoring Program* MW-12S,D MW-14S,D  

MW-17S,D  
MW-24S,D 

pH EPA SM 4500 H,B 

Semi-Annual MW-14S 
Dissolved Chromium, 
Cadmium, Copper 

EPA 6010B 

Consistent with Title 22, Chapter 14, Article 6  Hexavalent Chromium EPA 7199 

Sections 66264.97 and 66264.98   
VOCs EPA 8260B     

* Only if clean closure not achieved.  If clean closure achieved, then monitoring will continue for only three years to verify groundwater conditions.
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16.0 SURVEY PLAT 

This requirement will apply if the site is closed and hazardous waste remains on site in the soil 

(i.e., the Closure Performance Standard for clean closure is not attained).  If waste contaminants 

are to remain on site, PTI shall submit a survey plat to the local zoning authority, or the authority 

with jurisdiction over land use, and to DTSC.  This shall be submitted no later than the 

submission of the Closure Certification Report (see Section 13).  Sufficient subsurface 

investigation data from closure samples as well as other historical samples must exist so that the 

survey plat can indicate the location and dimensions of hazardous waste disposal units with 

respect to permanently surveyed vertical and horizontal benchmarks.  This plat shall be prepared 

and certified by a professional land surveyor licensed in California.  The documents filed with 

the local authority with jurisdiction over land use, must state the owner’s or operator’s obligation 

to restrict disturbance of the hazardous waste area in accordance with DTSC regulations. 
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This EHASP does not relieve the owner, contractor, or their designated representatives of 

their responsibility to comply with all federal, state and local laws, regulations and 

ordinances governing worker health and safety. 

 

  



 

 
ENVIRONMENTAL HEALTH AND SAFETY PLAN 

 

This Environmental Health and Safety Plan (EHASP) is specifically prepared for future closure 

activities of the former Pond 1 unit at the Phibro-Tech Inc. facility of Santa Fe Springs, 

California. 

 

Project Location: Phibro-Tech, Inc., 8851 Dice Road, Santa Fe Springs, California 90670 

 

ALL PERSONNEL PARTICIPATING IN THE FIELD MUST BE TRAINED IN THE 

GENERAL AND SPECIFIC HAZARDS UNIQUE TO THE JOB AND, IF APPLICABLE, 

MEET RECOMMENDED MEDICAL EXAMINATION REQUIREMENTS.  ALL SITE 

PERSONNEL AND VISITORS SHALL FOLLOW THE GUIDELINES, RULES, AND 

PROCEDURES CONTAINED IN THIS SAFETY PLAN.  THE PROJECT MANAGER OR 

SITE HEALTH AND SAFETY OFFICER MAY IMPOSE ANY OTHER PROCEDURES OR 

PROHIBITIONS BELIEVED TO BE NECESSARY FOR SAFE OPERATIONS. 

 

THIS PLAN IS PREPARED TO INFORM ALL FIELD PERSONNEL, INCLUDING 

CONTRACTORS AND SUBCONTRACTORS, OF THE POTENTIAL HAZARDS ON THE 

SITE.  HOWEVER, EACH CONTRACTOR OR SUBCONTRACTOR MUST ASSUME 

DIRECT RESPONSIBILITY FOR ITS OWN EMPLOYEES' HEALTH AND SAFETY. 



 

 TABLE OF CONTENTS 

 

                    Page # 

ENVIRONMENTAL HEALTH AND SAFETY PLAN…………………………………... …...ii 

I.  INTRODUCTION……………………………………………………………………………3 

II.  PERSONS RESPONSIBLE AND INVOLVED…………………………………………….4 

III. FACILITY BACKGROUND……………………………………………………………….6 

IV.  GENERAL WORK PRACTICES………………………………………………………….8 

V.  CONTROL ZONES AND DECONTAMINATION PROCEDURES……………………...9 

VI.  HAZARD MITIGATION…………………………………………………………………..9 

VII.  AIR MONITORING…...…………………………………………………………………...14 

VIII.  REQUIRED PERSONAL PROTECTIVE AND RELATED SAFETY EQUIPMENT….16 

IX.  DOCUMENTATION……………………………………………………………………...17 

X.  CONTINGENCY/EMERGENCY INFORMATION………………………………………20 

 

 

LIST OF TABLES 

 

Table 1 Hazardous Property Information 

 

LIST OF FIGURES 

 

Figure 1 Location of Phibro-Tech Inc., Santa Fe Springs 

Figure 2 Site Layout 

 

I.  INTRODUCTION 
 

 

A.  SITE LOCATION:  Phibro-Tech, Inc., Santa Fe Springs, California (Figure1).   

 

B.        DRAFT PLAN PREPARED:    Date:  June 13, 2012  

 

C. PLAN APPROVED:  TBD    Date:  

     TITLE 

 

D. PLAN REVISED:    

 

E. REVISION APPROVED: _ 
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F. POSSIBLE HAZARDS: 

Groundwater and soil sampling data has been collected on the Phibro-Tech Inc. (PTI) site 

since 1985.  Data indicates that elevated levels of chromium, hexavalent chromium, 

cadmium, and VOCs exist in soil and groundwater at the area of Pond 1. TCE is detected 

in groundwater throughout the site.  Past site uses has led to a range of chemicals and 

materials spread around the site beneath the current pavement.  Ammonia and 

hydrochloric acid are stored and used onsite.  During injection of calcium polysulfide 

solution, exposure to calcium polysulfide solution and/or evolved hydrogen sulfide gas 

may occur. 

 

Demolition and excavation activities pose possible physical hazards.  

 

. 

G. REQUIRED PERSONAL PROTECTIVE ITEMS AND EQUIPMENT: 

Level D Protection, upgraded to Level C if warranted by air monitoring results. 
II.  PERSONS RESPONSIBLE AND INVOLVED 

 

 

A. PROJECT MANAGER:     TBD 

 

Health and Safety Responsibilities:   

Familiarity with all aspects of the EHASP.  Coordination with office Health and 

Safety Coordinator as necessary. 
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B. SITE SUPERVISOR:      TBD                              

 

Health and Safety Responsibilities: 

Ensure that guidelines set forth in the EHASP are followed. 

 

 

C. SITE HEALTH AND SAFETY OFFICERS (SHSO):      TBD 

 

Health and Safety Responsibilities: 

Ensure compliance with the EHASP.  Provide point of contact for employees 

working at the site who have questions regarding the EHASP. 

 

 

D. SUBCONTRACTORS:   

 

TBD 

 

 Health and Safety Responsibilities: 

Subcontractors performing work are responsible for compliance with all new and existing 

federal, California, and local statutes, ordinances, or regulations regarding health and 

safety.  Subcontractors will be provided with a copy of this Environmental Health and 

Safety Plan (EHASP).  Subcontractors are encouraged to follow procedures at least as 

stringent as those outlined in this EHASP. 
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III. FACILITY BACKGROUND 
 

A. FACILITY BACKGROUND AND DESCRIPTION: 

 

Work conducted during this phase of investigation will occur within the Phibro-Tech 

facility at 8851 Dice Road in Santa Fe Springs, Los Angeles County California.  The 

facility is immediately bordered to the north, south, and west by railroad tracks.  The 

Facility consists of tanks, treatment units, and piping configured to process a range of 

liquid and solid wastes and to prepare new products for sale.  

 

B. SITE HISTORY: 

 

The PTI facility is an inorganic chemical manufacturer and spent material recycler.  PTI 

(formerly referred to as Southern California Chemical) is a RCRA-permitted hazardous 

waste treatment and storage site.  Groundwater sampling has been conducted at the 

facility since March 1985.  The current monitoring program has been conducted under 

California Department of Toxic Substances Control oversight since 1985.  Metals and 

VOCs are present in soil and groundwater, especially elevated levels of chromium, 

cadmium, and TCE, are found in the vicinity of Pond 1.  Pond 1 is no longer used for 

ponding hazardous materials.  TCE is detected in groundwater throughout the site.  Other 

site features, both current and historic, include a ferric chloride area in the southwest 

corner, a zinc pond in the northeast, and a copper pond to the south.  Ammonia and 

hydrochloric acid are stored and used on site (CDM).  A soil vapor extraction system is 

currently operating in the vicinity of Pond 1.   

C. HAZARDOUS INCIDENCE HISTORY: 

 

Chemical compounds are found in groundwater, due to offsite sources.  Soils across the 

site have been impacted by former operators. (see F below).  

 

D. OBJECTIVE OF WORK: 

 

Subsurface investigations, demolition, and soil excavation will occur in the Pond I area to 

complete closure of the unit.  Examples of activities associated with such investigations, 

where workers could be exposed to chemical compounds in or related to the groundwater, 

include, but are not limited to, soil boring and sampling, groundwater sampling, cone 

penetrometer testing, well destruction, demolition, shoring, excavation, truck loading, 

and possibly injection of remedial chemical solutions into soil. 

 

E. SURROUNDINGS: 

  

 The Site is located in a mixed industrial and commercial area.  The nearest residential 

area is over 1,000 feet to the north. 
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F. CHEMICALS EXPECTED TO BE PRESENT AT SOME LOCATIONS: 

 

Based on historical site usage, the following chemicals or chemical groups may be 

present at some locations: benzene, chromium, hexavalent chromium, cadmium, VOCs, 

copper, and potentially PCBs.  During possible subsurface injection of calcium 

polysulfide solution, and potentially evolved hydrogen sulfide gas may be formed on site.   
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IV.  GENERAL WORK PRACTICES 
 

Site excavation work will be performed in accordance with OSHA excavation requirements (29 

CFR  1926.651).  Workers will receive training in excavation and trenching safety prior to 

beginning any excavation work.  Excavation work will be under the oversight of an OSHA-

certified Competent Person who will ensure appropriate measures are taken to clear the 

excavation area for utilities prior to beginning work, protect the public during work, and protect 

workers in the excavation from hazards that may arise during excavation activities.  No person 

shall enter an excavation without appropriate training.  Protective systems such as sloped and/or 

benched sides, shield systems, or shoring systems will be used unless the excavation is made 

entirely in stable rock (as determined by the Competent Person), or excavations are less than 5 

feet deep and the Competent Person has found no sign of a potential cave-in.  The contractor 

conducting the work shall provide a Site-specific Health and Safety Plan (SHASP) that details 

protective measures for the scope of work.  At a minimum, the SHASP will describe means of 

entry and exit from the excavation, means of communication for mobile equipment operating at 

the edge of the excavation, personal protective equipment, and measures to protect workers from 

hazardous atmospheres, vehicular traffic, water accumulation, and falling loads.  Soil sample 

collection will be conducted in accordance with the OSHA protocols for excavation work, the 

contractor-provided SHASP, and the soil sampling guidelines outlined in this document. In 

addition: 

 

 No one will be permitted to engage in work operations alone. 

 Smoking, eating, drinking, and chewing gum or tobacco will not be permitted within the 

work zones. 

 Personnel should keep track of weather conditions and wind direction to the extent they 

could affect potential exposure. 

 Personnel should be alert to any abnormal behavior on the part of other workers that 

might indicate distress, disorientation, or other ill effects. 

 Personnel should never ignore symptoms that could indicate potential exposure to 

chemical contaminants.  These should be immediately reported to their supervisor or the 

Site Health and Safety Officer. 

 A copy of the EHASP will be in the possession of each employee team in the field. 
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V.  CONTROL ZONES AND DECONTAMINATION PROCEDURES 
 

A. WORK ZONES: 

 

For soil borings and well destruction, the exclusion zone will be a 10 to 20 foot perimeter 

around each borehole when drilling.  For demolition and excavation, the exclusion zone 

will be a minimum of 40 feet or at least 10 feet beyond the swing and reach of heavy 

equipment.  Other activities such as ground water sampling will have location-specific 

exclusion zones. 

 

B. SITE CONTROL/SECURITY MEASURES:  

 

Closure activities will be performed during working hours, typically 7 AM to 6 

PM.  Any open boreholes or excavations will be guarded or otherwise 

secured/covered when left unattended. 

 

C. EQUIPMENT DECONTAMINATION: 

 

Sampling, drilling, and heavy construction equipment will be decontaminated by 

the Subcontractor at the portable on-site decontamination area.  Decontamination 

water from sampling equipment will be discharged to the Facility wastewater 

treatment plant. 

 

D. PERSONNEL DECONTAMINATION: 

 

Contaminated clothing (gloves, Tyvek coveralls, etc.) to be removed and placed in 

designated area prior to leaving contaminant reduction zone (if necessary). 

 

E. INVESTIGATION-DERIVED MATERIAL DISPOSAL 

 

Decontamination solutions and purge water will be contained in Facility provided drums, 

and treated on-site.  Drill cuttings will be combined with excavated soils contained in 

bins on-site or directly loaded into trucks.  Potentially contaminated clothing (tyvek) will 

be contained on-site for off-site disposal. 

 

F. SITE RESOURCES LOCATIONS 

 

Toilet facilities:  On-site 

Drinking water supply:  Field vehicle 

Telephone:     Mobile phone 

 
 

VI.  HAZARD MITIGATION 
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Expectation of particular hazards and the procedures to mitigate the hazards are listed below.  

Listing of mitigation procedures is not inclusive.   

 

Expected A. Mechanical Hazards 

 

Verify that all equipment is in good condition.   

Use caution when working around heavy equipment such as excavators 

and drilling rig.  Keep a neat and clean workplace. 

Do not stand or walk under elevated loads or ladders. 

Consult HSC if other mechanical hazards exist. 

Expected B. Electrical Hazards 

 

Locate and mark buried utilities before drilling. 

Utilities located by:  Underground Service Alert (USA) and a private  

   locator. 

Maintain at least 20-foot clearance from overhead power lines. 

Contact utility company for minimum clearance from high power   

   lines. 

If unavoidably close to buried or overhead power lines, have power turned 

off, with circuit breaker locked and tagged. 

Properly ground all electrical equipment. 

Avoid standing in water when operating electrical equipment. 

If equipment must be connected by splicing wires, make sure all 

connections are properly taped. 

Be familiar with specific operating instructions for each piece of   

   equipment. 

 

Expected C. Chemical Hazards 

 

As previously described, numerous constituents may be present at the Site 

as the result of past industrial activities.  The chemicals that may be 

detected include benzene, VOCs, and metals.  Exposure to the volatile 

constituents can occur through the inhalation and the direct contact 

pathways.  The presence of those constituents with the lowest OSHA-

Permissible Exposure Limits (PELs) will dictate the level of PPE that is 

required at the Site.  Of the many constituents that may be present at the 

Site, benzene has the lowest OSHA-PEL of 1 ppm. 
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As part of the ongoing soil remediation at the site, calcium polysulfide 

(Calmet®) solution may be injected into the subsurface at various points 

inside the excavation pit.  Calcium polysulfide solution can cause skin 

irritation and possibly corrosion.  Workers will take care not to come in 

direct contact with Calmet® solution or mist.  If a worker does experience 

irritation as a result of Calmet® solution, flush the affected area with 

water and obtain immediate medical attention.  Under certain conditions, 

hydrogen sulfide gas can evolve from the reaction of calcium polysulfide 

solution with other reagents.  Exposure to hydrogen sulfide gas occurs 

through the inhalation pathway.  Hydrogen sulfide (H2S) has a “rotten 

egg” smell and an OSHA-PEL of 10 ppm. 

 

Conduct air monitoring for these compounds as described in Section VII, 

and wear appropriate Personal Protection Equipment (PPE), as specified in 

Section VIII.  Conduct direct reading air monitoring to evaluate 

respiratory and explosion hazards (list instrument, action level, monitoring 

location, and action to be taken in Section VII).  Consult HSC for personal 

air monitoring. 

 

Expected D. Temperature Hazards 

 

1. Heat Stress 
 

Heat stress in workers is a potential concern at the Site.  Although the use 

of protective equipment will reduce the risk of exposure to toxic 

chemicals, its use can "create significant worker hazards, such as heat 

stress, physical and psychological stress, and impaired vision, mobility, 

and communication" (NIOSH 1985).  Of these hazards, heat stress is 

perhaps the most common and the most serious.  In the early stages, heat 

stress causes rashes, drowsiness, cramps, and discomfort, threatening the 

safety of both the individual and his co-workers.  In more severe cases, 

heat stroke and death can result (NIOSH 1985). 

 

Daytime temperatures at the Site may be expected to range from 2
o
C to 38

o
C 

(35
o
F to 100

o
F).  Wearing an impermeable suit with rubber boots, gloves, hard 

hat, and full-face respirator imposes an additional 6
o
C to 11

o
C (10

o
F to 20

o
F) 

burden on the worker (Paull 1987).  For the purposes of this Health and Safety 

Plan, it is assumed that workers at the Site wearing Level C protective gear (if 

required) with impermeable suits will experience the same additional temperature 

burdens as described above.  It is therefore possible that workers wearing Level C 

safety gear will be exposed to working temperatures inside their suits of 

approximately 8
o
C to 49

o
C (47

o
F to 120

o
F). 
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Protective Measures 
 

Regular monitoring and other precautions relating to heat stress have been  

 prescribed by NIOSH.  The following protective measures will be taken by  

 workers at the Site if ambient temperatures exceed 70 
o
F.   

 

1) Rest periods will be taken by workers every two to four hours.  Rest periods will 

be a minimum of fifteen minutes.  Liquids (particularly electrolyte-replenishing 

fluids) will be available to all workers during rest periods.   

 

2) Workers will wear light-weight clothing under impervious suits (i.e. short sleeve 

shirts are acceptable depending on anticipated chemical exposure levels).  

 

3) NIOSH recommends that workers wearing impervious clothing receive 

physiological monitoring at regular intervals when the ambient air temperature 

approaches or exceeds 70
o
F.  Physiological monitoring will consist of the 

following measurements (taken during prescribed rest periods): 

 

a) Measure heart rate (HR) as early as possible in the rest period and record. 

  

b) Check for the physical reactions related to heat stress.  Physical reactions include 

fatigue, irritability, anxiety, and decreased concentration, dexterity or movement. 

 

c) Check for other heat-related problems, including: 

 

I) Heat Rash caused by continuous exposure to hot and humid air and 

aggravated by chafing clothes.  Decreases ability to tolerate heat. 

 

ii) Heat Cramps caused by profuse perspiration with inadequate fluid intake 

and chemical replacement (especially salts).  Signs include muscle spasm 

and pain in the extremities and abdomen. 

 

iii) Heat Exhaustion caused by increased stress on various organs to meet 

increased demands to cool the body.  Signs include shallow breathing; 

pale, cool, moist skin; profuse sweating; dizziness; and listlessness. 

iv) Heat Stroke is the most severe form of heat stress.  Body must be cooled 

immediately to prevent severe injury or death.  Signs and symptoms are 

red, hot, dry skin; no perspiration; nausea; dizziness and confusion; strong, 

rapid pulse; and coma. 

 

If the measured HR exceeds 110 beats per minute, or any of the above physical 

symptoms are noted, the work period will be shortened by 30 percent (NIOSH 1985).  
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Work may resume after the HR and physical condition of the worker has returned to 

normal. 
 

Temperature Hazard References: 
 

National Institute for Occupational Safety and Health (NIOSH).  1985.  Occupational 

Safety and Health Guidance Manual for Hazardous Waste Site Activities.  

October. 

 

Paull, J.M., F.S. Rosenthal.  1987.  Heat Strain and Heat Stress for Workers Wearing 

Protective Suits at a Hazardous Waste Site.  American Industrial Hygiene 

Association Journal.  p. 458-463. 
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VII.  AIR MONITORING 
 

Air monitoring should be conducted with instruments selected to measure contaminants to which 

employees may be exposed.  Measurements should be taken within the breathing zones of 

workers. 

 

Wellhead and excavation environments will be monitored for organic vapors in the headspace 

breathing zones for VOCs.  Knowledge of organic vapors in the headspace and injection areas 

can assist in determining the level of personal protective equipment (PPE) required to sample the 

well/inject calcium polysulfide solution, and to estimate whether a release has occurred. 

Field procedures include taking a background reading and checking the headspace inside each 

well or in the excavation area with an organic vapor monitor (OVM) with a photoionization 

detector (PID) (equipped with a 10.6 electon volt [eV] lamp) for the presence of organic vapors 

whenever a well casing is opened.  A MiniRAE 2000 PID or equivalent will be utilized.  An 

Innova 4-Gas Monitor will be used to monitor hydrogen sulfide levels at potential injection 

locations.  Both the PID and 4-Gas Monitor will be calibrated before first use at the Site.  This 

well casing/excavation location measurement will be compared to background.  

 

A. GASES AND VAPORS  
 

 

 

 

Instrument & 

Date of 

Calibration 

 
 

 

 

Calibration 

Gas Standard 

 
 

 

Frequency

/ Duration 

of Air 

Monitorin

g 

 
Action 

Level
(a)(b)

  

Above 

Background 

(Breathing 

Zone) 

 
 

 

 

 

 

Action 

 
PID 

calibrated daily 

 
100 ppm 

isobutylene 

 
3-5 

minutes 

 
<1 ppm 

 
Introduce Engineering 

controls (i.e., blower fans)  
 
 

 
 

 
 

 
>1 ppm 

 
Move away from well 

head and allow for 

venting.  Return and 

remeasure.   
 
4-GAS 

MONITOR  

calibrated 

3/30/2012 

 
25 ppm 

hydrogen 

sulfide, 12% 

oxygen 

3-5 

minutes 

<10 ppm Introduce Engineering 

controls (i.e., blower fans) 

   >10 ppm Move away from boring 

and allow for venting.  

Return and remeasure.   
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(a) Action Levels for "Known contaminants" should be based upon each 

contaminant's Permissible Exposure Limit (PEL) or Threshold Limit Value 

(TLV). 

 

(b) Action levels for unknown contaminants are based upon the following: 

HNu or OVA Measurements in Breathing Zone 

 

 

 

 

 

 

B. EXPLOSION HAZARD 

 

No explosion hazard is anticipated for work tasks.  
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VIII.  REQUIRED PERSONAL PROTECTIVE AND RELATED SAFETY 

EQUIPMENT 
 

 

 

 LEVEL:    A     B        C        D 

     Head     

Hardhat    X     X     X    X 

     Eye/Face     

Safety Glasses/Shield    X     X     X    X 

     Hand     

Neoprene/Latex       X    X 

Nitrile or Chemically 

Appropriate 

   X      X     X  

     Body     

LS-shirt, Long Pants       X 

Tyvek or Chemically 

Appropriate 

   X     X     X  

     Lung     

Half-Face Respirator with 

HEPA/Organic Cartridges 

         X  

Supplied-Air    X     X   

     Ear     

Earplugs and/or Earmuffs       X     X 

     Foot     

Steel-toed Boots, rubber for 

Level A, B, C, leather for 

Level D 

   X     X     X     X 

     Other Safety Equipment     

Barricades/Barrier Tape    X     X     X     X 

Ventilation blower/fan       X      

TASK PPE Level 

Groundwater Monitoring D 
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IX.  DOCUMENTATION 

 

 

PERSONNEL TRAINING AND MEDICAL RECORDS ARE AT THE CORPORATE 

OFFICE. 
 

As part of the selected contractor and engineer’s Health and Safety Policy Programs, all 

employees on-site with the potential for exposure to hazardous substances shall have received 

the initial 40-hour and, if appropriate, the 8-hour refresher health and safety training courses, 

each Health and Safety Policy Program, all employees working on-site have received a baseline 

and periodic physical in accordance with 29 CFR 

Additionally, all such individuals have been certified as medically able to use an air purifying 

(f)(4)(A). 

 

A.  PROJECT PERSONNEL LIST AND SAFETY PLAN DISTRIBUTION RECORD 

 

1. Employees 

All project staff must sign indicating they have read and understand the Site 

Health and Safety Plan.  A copy of this Site Health and Safety Plan must be made 

available for their review and readily available at the job site. 

 

    Date 

Employee Name/Job Title  Distributed  Signature 

 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

 

2. Contractors, Subcontractors 

 

A copy of this HASP shall be provided to contractors and subcontractors who 

may be affected by activities covered under the scope of this Site Health and 

Safety Plan for their information only, although the contractors and 

subcontractors remain responsible for the safety of their own employees.  All 

contractors and subcontractors must comply with applicable OSHA, EPA, and 

local government rules and regulations. 
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Firm Name   Contact Person  Date Distributed 

 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

 

 

B.  HEALTH AND SAFETY MEETING  - ALL PERSONNEL PARTICIPATING IN THE 

PROJECT MUST RECEIVE INITIAL HEALTH AND SAFETY ORIENTATION.  

THEREAFTER, A BRIEF TAILGATE SAFETY MEETING IS REQUIRED AS DEEMED 

NECESSARY BY THE SITE HEALTH AND SAFETY OFFICER (OR AT LEAST ONCE 

EVERY 10 WORKING DAYS). 

 

 

Date   Signature of Attendee     Firm Name 
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C.  VISITOR - IT IS POLICY THAT VISITORS MUST FURNISH THEIR OWN PERSONAL 

PROTECTIVE EQUIPMENT.  ALL VISITORS ARE REQUIRED TO SIGN THE VISITOR LOG 

AND COMPLY WITH HEALTH AND SAFETY PLAN REQUIREMENTS.  IF THE VISITOR 

REPRESENTS A REGULATORY AGENCY CONCERNED WITH SITE HEALTH AND 

SAFETY ISSUES, THE SITE HEALTH AND SAFETY OFFICER SHALL ALSO 

IMMEDIATELY NOTIFY HEALTH AND SAFETY COORDINATOR. 

 

 

VISITOR LOG 

 

 

Name of Visitor  Firm Name   Date of Visit  Signature 
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X.  CONTINGENCY/EMERGENCY INFORMATION 

 

A. REQUIRED EMERGENCY EQUIPMENT LOCATION 

 

 

Safety shower/eyewash Field Vehicle 

First aid kit  Field Vehicle 

Fire extinguisher Drill Rig/Field Vehicle 

Other:   

 

                                                                                    

 

B. EMERGENCY TELEPHONE NUMBERS 

 

 

Ambulance 911 

Police 911 

Fire department 911 

Hospital (562) 698-0811 (Presbyterian 

Intercommunity Hospital) 

Client Contact  David Thaete (562-698-8036, x120) 

Poison Control Center (800)-233-3360 

In San Francisco Area (800)-523-2222 

CHEMTREC (spills) (800)-424-9300 

Project Manager TBD 

 

 

C. STANDARD PROCEDURES FOR REPORTING EMERGENCIES 

 

When calling for assistance in an emergency situation, the following information should  be 

provided: 

 

1. Name of person making call 

2. Telephone number at location of person making call 

3. Name of person(s) exposed or injured 

4. Nature of emergency 

5. Actions already taken 

Recipient of call should hang up first--not the caller. 

 



  

IRIS ENVIRONMENTAL 

 

D. EMERGENCY ROUTES:   

 

 

Presbyterian Intercommunity Hospital  

12401 Washington Blvd.  

Whittier, CA 

(562) 698-0811 

 

From Phibro-Tech Inc. Facility: Head north on Dice Rd and go 0.3 miles. 

Turn right at Slauson Ave - go 1.0 mile. Turn left at Santa Fe Springs Rd - go 0.8 mile 

Turn left at Washington Blvd - go 0.4 mile to Presbyterian Intercommunity Hospital.  

 

 

See map below for directions to Presbyterian Intercommunity Hospital 



 

 

 

TABLE -1 
Hazardous Property Information 

Check if 
Expected Material Water 

Solubility a 
Specific 
Gravity 

Vapor 
Density 

Flash 
Point °F 

Vapor 
Pressure 

LEL 
UEL 

LD50 
mg/kg 

TLV- 
TWAg 

IDLH 
Level 

Odor Threshold 
or Warning 

Concen. (ppm) 

Hazard j 
Property 

Dermal k 

Toxicity 
Acute l  Exposure 

Symptoms 

 Acrolein 22% 0.8410 1.9 -15 214 mm 2.8% 
31% 

46 0.1 ppm 5 ppm 0.16 BCED BJ ABDFGHIKLMNOPQR 

 Acrylonitrile 7.1% 0.8060 1.8 30 83 mm 3% 
17% 

82 2 ppm 4,000 ppm 17 BCEGO DIG FGIKLMNOR 

X Benzene 820 ppm 0.8765 2.8 12 75 mm 0.339% 
7/1% 

3800 1 ppm 2,000 ppm 12 BCGO CIG BCDFHIKLMNOQR 

 Bromomethane 0.1 g 1.732 3.3 None 1.88 atm 13.5% 
c14.5% 

 5 ppm 2,000 ppm No odor CD  BCDEIJKLMNOQR 

 Bromodichloromethane Insoluble 1.980 -- None  Non-flam 916 None 
established 

None 
specified 

 CGO  BIMN 

 Bromoform 0.01 g 2.887 -- None 5 mm Non-flam 1,147 0.5 ppm n/a 1.3 CED  BCDKLM 

X Carbon Tetrachloride 0.08% 1.5967 5.3 None 91 mm Non-flam 2,800 2 ppm 300 ppm 96 CD JGH ABCFGHKMO 

 Chlorobenzene 0.01 g 1.1058 3.9 84 8.8 mm 1.3% 
9.6% 

2,910 10 ppm 2,400 ppm 0.68 BCD CIF BCFIKLMNOPQR 

 Chloroethane 0.6 g 0.8978 2.2 -58 1.36 atm 3.8% 
15.4% 

 1,000 ppm 20,000 ppm  BCD  BFHIKMNP 

 2-Chloroethylvinyl Ether Insoluble 1.0475 3.7 80 30 mm -- 250 None 
established 

None 
specified 

 BCD  NIM 

 Chloroform 0.8 g 1.4832 4.12 None 160 mm Non-flam 800 2 ppm 1,000 ppm 85 CD  BCDGIKLMN 

 Chloromethane 0.74% 0.9159 1.8 32 50 atm 7.6% 
19% 

 5 ppm 10,000 ppm  BCD DHF ABCDEFGIJKLOQR 

 Dibromochloromethane Insoluble 2.451 -- -- -- -- 848 None 
established 

None 
specified 

 BCD  BFHIMNPQ 

X 1,1-Dichloroethane  
(DCA) 

0.1 g 1.1757 8.4 22 182 mm 6% 
16% 

725 100 ppm 4,000 ppm 5  BCD  AGHIMNO 

 1,2-Dichloroethane 0.8% 1.2554 3.4 55 64 mm 6.2% 
16% 

670 1 ppm 1,000 ppm 6  BCDG  BCFGOLMNQ 

X 1,1-Dichloroethylene (DCE) 2,250 mg/l 
@ 77°F 

-- 3.4 3 591 mm 7.3% 
16.0% 

200 1 ppm None 
specified 

 BCD  BIMN 



 

 

TABLE -1 
Hazardous Property Information 

Check if 
Expected Material Water 

Solubility a 
Specific 
Gravity 

Vapor 
Density 

Flash 
Point °F 

Vapor 
Pressure 

LEL 
UEL 

LD50 
mg/kg 

TLV- 
TWAg 

IDLH 
Level 

Odor Threshold 
or Warning 

Concen. (ppm) 

Hazard j 
Property 

Dermal k 

Toxicity 
Acute l  Exposure 

Symptoms 

X Trans-1,2-Dichloroethylene Slightly 
soluble 

1.2565 -- 36 400 mm 9.7% 
12.8% 

 None 
established 

None 
specified 

17 BCD  ABFILOQ 

 1,2-Dichloropropane 0.26% 1.583 3.9 60 40 mm 3.4% 
14.5% 

1,900 75 ppm 2,000 ppm 50 BCD  ABGHIKMNO 

 Cis-1,3-Dichloropropane Insoluble 1.2 3.8 83 28 mm 5% 
14.5% 

 1 ppmh None 
specified 

 BCD  ABGIKLMNP 

 Trans-1,3-Dichloropropane Insoluble 1.2 3.8 83 28 mm 5% 
14.5% 

 1 ppmh None 
specified 

 BCD  ABGIKLMNP 

 Ethylbenzene 0.015 g 0.867 3.7 59 7.1 mm 1.0% 
6.7% 

3,500 100 ppm 2,000 ppm 2.3 BCD CIF ABFHIKLMNPQR 

X Methylene Chloride Slightly 
soluble 

1.335 2.9 None 350 mm 12% 
cunavailable 

167 25 ppm 5,000 ppm 250 CED CIF BCIKLMNPR 

 1,1,2,2-Tetrachloroethane 0.19% 1.5953 5.8 None 5 mm Non-flam  1 ppm 150 ppm 3-5 CD  ABCFHIKLMNOQ 

 Tetrachloroethylene(PCE) 0.15 g/ml 1.6227 5.8 None 15.8 mm Non-flam 8,850 25 ppm 500 ppm  CD  ACFHIKLMNP 

 1,1,1-Trichloroethane(TCA) 0.7 g 1.3390 4.6 None 100 mm 8.0% 
c10.5% 

10,300 350 ppm 1,000 ppm 20-400(500-
1,000) 

BCED  ABEFHIKLNOP 

X 1,1,2-Trichloroethane 0.45 1.4397 4.6 None 19 mm 6% 
c15.5% 

1,140 10 ppm 500 ppm 0 C  DEFGHIKMNOPQ 

X Trichloroethylene (TCE) 0.1% 1.4642 4.5 90d 58 mm 12.5% 
90% 

4,920 25 ppm 1,000 ppm 28 BC  BFKLNOPQ 

 Trichlorofluoromethane 0.11 g 1.494 -- None 0.91 atm Non-flam  1,000 ppm 10,000 ppm 5 CD  BFHKLQ 

 Toluene  0.05 g 0.866 3.2 40 22 mm 1.3% 
7.1% 

5000 50 ppm 2,000 ppm 2.4 BC BHE DEFHIKLMNOPQ 

 Vinyl Chloride negligible .09100 2.24 -108 3.31 atm 3.6% 
33% 

500 1 ppm None 
Specified 

3000 BCEG DJG ABFHIKLMN 
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Hazardous Property Information 

Check if 
Expected Material Water 

Solubility a 
Specific 
Gravity 

Vapor 
Density 

Flash 
Point °F 

Vapor 
Pressure 

LEL 
UEL 

LD50 
mg/kg 

TLV- 
TWAg 

IDLH 
Level 

Odor Threshold 
or Warning 

Concen. (ppm) 

Hazard j 
Property 

Dermal k 

Toxicity 
Acute l  Exposure 

Symptoms 

METALS 

 Arsenic b 5.727 n/a None n/a f  0.2 mg/m3 None 
specified 

 CEG CJG ACDGJMOQR 

 Beryllium b 1.85 n/a None n/a f  2 µg/m3 None 
specified 

 C  IJMNR 

X Cadmium b 8.642 n/a None n/a f 225 0.05 mg/m3 40 mg/m3  C  ABGHIKLMNQR 

X Chromium b 7.20 n/a None n/a f  0.5 mg/m3h 500 mg/m3  C  FMNQ 

X Hexavlent Chromium b  n/a None n/a f     CG   

 Copper b 8.92 n/a None n/a f  0.1 mg/m3 None 
specified 

 C  FGIJMOR 

 Lead b 11.3437 n/a None n/a f  50 µg/m3 None 
specified 

 C  ACDFGKOQR 

 Mercury b 13.5939 7.0 None 0.0012 
mm 

f  50 µg/m3h 28 mg/m3  C  AGLMNQ 

 Nickel b 8.9 n/a None n/a f  1 mg/m3 None 
specified 

 C  DGHLMNQ 

 Silver b 10.5 n/a None n/a f  0.01 mg/m3 None 
specified 

 C  IN 

 Thallium b 11.85 n/a None n/a f  0.01 mg/m3 20 mg/m3  C BG ABGLNOQ 

 Zinc b 7.14 n/a None n/a f  None 
established 

None 
specified 

 C  DF 

MISCELLANEOUS 

 Asbestos Insoluble 2.5 n/a None n/a Non-flam  0.2fibers/cc None 
specified 

 CG  MN 

 Cyanides 58-72% 
 

 n/a None n/a Non-flam  5 mg/m3   CE  FKLMPQ 

 PCB (generic) Slightly -- n/a None n/a Non-flam  1.0 µg/m3i None 
specified 

 CG  CHLPQ 

 Phenol 8.4% 1.0576 3.2 175 0.36 mm 1.8% 414 5 ppm 100 ppm 0.04 C  ABCDGIKMNOQR 
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Hazardous Property Information 

Check if 
Expected Material Water 

Solubility a 
Specific 
Gravity 

Vapor 
Density 

Flash 
Point °F 

Vapor 
Pressure 

LEL 
UEL 

LD50 
mg/kg 

TLV- 
TWAg 

IDLH 
Level 

Odor Threshold 
or Warning 

Concen. (ppm) 

Hazard j 
Property 

Dermal k 

Toxicity 
Acute l  Exposure 

Symptoms 

8.6% 

 Xylene 0.00003% 0.8642 3.7 84 9 mm 1.1% 
7% 

5,000 100 ppm 10,000 ppm 0.5-200 (200) BCD  ABFHIKLMNPQ 

 Hydrogen Sulfide 0.004% 1.1763 1.19 404.6 25 mm 4.0 n/a 10 300 0.07 ABCDEG A ABCDGIKMNOQR 

 Acetone Soluble 0.8 2.0 -4 400 mm 2.6% 
12.8% 

9,750 750 ppm 10,000 ppm 13 BCD DI H 

 Chromic Acid.  The TIV-TWA 
values for chromic acid are 
assumed to cover  those for 
hexavalent chromium as well 
due to the fact that hex chrome 
will not appear as a free ion. 

Soluble 1.67-2.82 n/a None n/a Non-flam  0.05 mg/m3 None 
specified 

 ACEG  GHI 

 Diesel Fuel Insoluble 0.81-0.90 -- 130 -- 0.6-1.36-7.5  None 
established 

None 
specified 

0.08 BC ABC IN 

 Gasoline Insoluble 0.72-0.76 3.4 -45 Variable 1.4% 
7.6% 

 300 ppm None 
specified 

0.005-10x0.25 CD AB IN 

 Kerosene Insoluble 0.83-1.0 -- 100-165 5 0.7% 
5.0% 

 None 
established 

None 
specified 

1.0 BCD AB IN 

 
 EXPLANATIONS AND FOOTNOTES 
 
Water solubility is expressed in different terms in different references.  Many references use the term "insoluble" for materials that will not readily mix with water, such as gasoline.  However, most of these materials are 
water soluble at the part per million or part per billion level.  Gasoline, for example, is insoluble in the gross sense, and will be found as a discrete layer on top of the groundwater.  But certain gasoline constituents, such as 
benzene, toluene, and xylene, will also be found in solution in the groundwater at the part per million or part per billion level. 

 
a. Water solubility expressed as 0.2 g means 0.2 grams per 100 grams water at 20°C. 
b. Solubility of metals depends on the compound in which they are present. 
c. Several chlorinated hydrocarbons exhibit no flash point in a conventional sense, but will burn in the presence of high energy ignition source or will form explosive mixtures at temperatures above 200°F. 
d. Practically non-flammable under standard conditions. 
e. Expressed as mm Hg under standard conditions. 
f. Explosive concentrations of airborne dust can occur in confined areas. 
g. Values for Threshold Limit Value-Time Weighted Average (TLV-TWA) are Cal/OSHA Permissible Exposure Limits (PELs) except where noted in h and i. 
h. TLV-TWA adopted by the American Conference of Governmental Industrial Hygienists (ACGIH), which is lower than the Cal/OSHA PEL. 
i. TLV-TWA recommended by the National Institute for Occupational Safety and Health (NIOSH).  A TLV or PEL has not been adopted by ACGIH or OSHA. 



 

 

 
TABLE -1 

Hazardous Property Information 
 EXPLANATIONS AND FOOTNOTES (continued) 
 j. A - corrosive  

B - flammable 
C - toxic 
D - volatile 
E - reactive 
F - radioactive 
G - carcinogen 
H - infections 

 k. Dermal Toxicity data is summarized in the following three categories; 
Skin Penetration 
- A - negligible penetration (solid-polar) 
+ B - slight penetration (solid-nonpolar) 
++ C - moderate penetration (liquid/solid-nonpolar) 
+++  D - high penetration (gas/liquid-nonpolar) 
Systemic Potency 

E - slight hazard - LD50 = 500-15,000 mg/kg 
  lethal dose for 70 kg man = 1 pint-1 quart 
F - moderate hazard - LD50 = 50-500 mg/kg  
  lethal dose for 70 kg man = 1 ounce-1 pint 
G - extreme hazard - LD50 = 10-50 mg/kg 
  lethal dose for 70 kg man = drops to 20 ml 

Local Potency 
H - slight - reddening of skin 
I - moderate - irritation/inflammation of skin 
J - extreme - tissue destruction/necrosis 

 l Acute Exposure Symptoms 
A - abdominal pain 
B - central nervous system depression 
C - comatose 
D - convulsions 
E - confusion 
F - dizziness 
G - diarrhea 
H - drowsiness 
I - eye irritation 
J - fever 
K - headache 
L - nausea 
M - respiratory system irritation 
N - skin irritation 
O - tremors 
P - unconsciousness 
Q - vomiting 
R - weakness 

 





chris
Text Box
Former Pond I

chris
Line



 

 

 

APPENDIX B 

SOIL SAMPLING AND ANALYSIS PLAN FOR FACILITY CLOSURE 

  



 
Phibro-Tech, Inc. 
 
Pond 1 Soil Sampling and Analysis Plan  
 

June 22, 2015 
 
 
 
 
 
 
 
 
 
 
 

Prepared for: 
 

Phibro-Tech, Inc. (PTI) 
8851 Dice Road 

Santa Fe Springs, California 90670 
 
 
 

Prepared by: 
 

Iris Environmental 
1438 Webster Street, Suite 302 

Oakland, California 
 

 
 
 
 
   Project No. 06-441-E



 



 

 

The information contained in this Pond 1 Soil Sampling and Analysis Plan dated June 22, 
2015, has received appropriate technical review and approval.  This acknowledgment 

is made in lieu of all warranties, either expressed or implied.  The activities outlined 

in this document will be performed under the supervision of a California Registered 
Professional Geologist. 

 

Reviewed and Approved by: 

 

 

       
Christopher S. Alger, P.G., C.E.G, C.HG     

 



 



Contents 

Section 1   Introduction ....................................................................................................... 1-1 
1.1 Background .......................................................................................... 1-1 

1.2 Previous Investigations ...................................................................... 1-1 

Section 2   Sampling and Analysis Plan ............................................................................ 2-1 

2.1 Sample Locations and Depths ........................................................... 2-1 

2.2 Analytical Parameters ......................................................................... 2-2 

2.3 Field Procedures .................................................................................. 2-3 

Section 3   Schedule and Reporting ................................................................................... 3-1 

 
 

 

Appendices 

Appendix A  Pond 1 Soil Boring Logs  

 

List of Tables 

Table 1 Historic Soil Volatile Organic Analytical Results 
Table 2 Historic Soil Metals and pH Analytical Results 
Table 3 Historic Soil Miscellaneous Analytical Results 
Table 4 Priority Pollutants Listed by Number 
Table 5 Sampling Methods and Containers for Pond One Soil Samples 

  
 

List of Figures 

Figure 1  Site Vicinity Map 

Figure 2  Historic Soil Boring Locations 

Figure 3 Proposed Soil Borings 

 

 



 



   

Section 1   
Introduction 
 

Iris Environmental (Iris) has prepared this revised draft Pond 1 Soil Sampling and 
Analysis Plan (SAP or plan) for the Santa Fe Springs, California facility on behalf of 

Phibro-Tech, Inc. (PTI).  A previous draft dated March 1, 2006 was prepared by Camp 

Dresser and McKee, Inc. (CDM) and submitted to DTSC.  A revised draft plan dated 
August 21, 2006 was prepared by Iris Environmental, to address comments provided 

by Department of Toxics Substances Control (DTSC) Staff in a letter dated June 19, 

2006 and outlined soil sampling activities proposed to assist PTI with formal closure 
of Pond 1.  This further revised version responds to DTSC comments provided 

verbally on November 9, 2006.  DTSC approved the Plan on December 16, 2006, and 

then provided additional comments on May 22, 2015.   

Pond 1 must be closed in compliance with the terms and conditions of the 1988 

Closure Plan as part of the 1995 Permit Modification.  The primary intent of the 

characterization of Pond 1 required by this plan is the delineation of the horizontal 
and vertical extent of soil contamination existing as a result of past operation of the 

unit and to determine the types and levels of contamination found so as to provide 

reference information for Post-Closure groundwater monitoring activities. 

Section 1.1 provides a brief background summary for Pond 1, and Section 1.2 

summarizes previous soil investigations performed within Pond 1 and in the area 

immediately surrounding the pond.  Section 2 describes the scope of the field 
investigation and analytical protocols. Section 3 describes the reporting and schedule 

components of the investigation. 

1.1 Background 
The PTI facility is located at 8851 Dice Road in Santa Fe Springs, California (Figure 1). 
Pond 1 is a Resource Conservation and Recovery Act (RCRA)-regulated former 

surface impoundment that was constructed in 1975 by modifying former Pond 8, 

which was also used for wastewater treatment. Pond 1 was constructed by adding an 
additional 6-inch thick steel-reinforced concrete floor to former Pond 8 and extending 

the walls. The dimensions of Pond 1 are approximately 37 by 37 feet.  Pond 1 extends 

partially below grade and has a capacity of 36,000 gallons.  Its use as a surface 
impoundment was discontinued in July 1985. 

1.2 Previous Investigations 
Historic boring locations and analytical results are provided in Figure 2 and Tables 1 

through 3. Previous soil investigations were summarized in the Site Conceptual 
Model for the PTI facility (CDM, March 9, 2005).  Several findings are briefly 

summarized below. 
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The following observations regarding subsurface lithology were made during 

implementation of the RFI drilling program (see Appendix A for Pond 1 soil boring 

logs): 

 Bellflower aquitard: In most areas around the PTI facility, the Bellflower aquitard 

consists of finer-grained materials such as silt or clay.  Within the immediate 

footprint of Pond 1, however, only sand was found.  The native silts and clays 
may have been removed and replaced with more compactable sand prior to 

construction of Pond 1.  The sand was confined to the footprint of the surface 

impoundment and to the west; borings to the immediate south (P1-6 and P1-7) 
contained silt and clay similar to other areas around the PTI facility. 

 Gage aquifer: The dry Gage aquifer consists of sand, lies 10 to 15 feet below 

ground surface (bgs), and is approximately 15 to 20 feet thick. 

 Unnamed aquitard: Underlying the Gage aquifer is a confining layer consisting of 

silt and clay. It is approximately 30 feet thick near Pond 1.  

 Hollydale aquifer: The top of the saturated Hollydale aquifer is approximately 
60 feet bgs based upon the lithologic log for MW-4.  

Groundwater was found at 102.60 feet above mean sea level (MSL), or at 

approximately 48 feet bgs, on January 25, 2006 at well MW-04. 

Soils underlying Pond 1 have been primarily impacted with metals, and to a lesser 

degree, organic compounds (CDM, RCRA Facility Investigation [RFI] Report, May 29, 

1992).  The greatest concentrations were observed in the Bellflower aquitard, with 
total chromium detected at a concentration of 37,000 milligrams per kilogram 

(mg/kg) at a depth of 2.5 feet bgs in boring P1-1.  Hexavalent chromium, cadmium 

and copper were also found to be elevated but at concentrations significantly lower 
than total chromium.  Nickel, lead, and zinc were generally not detected at elevated 

concentrations underlying the impoundment, although they were detected at elevated 

concentrations in the adjacent borings.  Arsenic was detected at the one location 
where it was analyzed (P1-1), but generally declined with depth. 

Metals concentrations were typically lower in the Gage aquifer sands compared to the 

shallower soils. In the underlying confining layer, metals detections were occasionally 
different in nature and sometimes higher in concentration compared to the overlying 

Gage aquifer.  For instance, hexavalent chromium was detected at a concentration of 

143 mg/kg in boring P1-6 at a depth of 35 feet bgs, but was detected at very low 
concentrations in the overlying Gage aquifer (3.1 to 7.9 mg/kg) and was not detected 

in the Bellflower aquitard. 

Historic analytical results for organic compounds consisted of PCBs, semi-volatile, 
and volatile organic compounds (VOCs).  In boring PI-1, no semi-volatile organic 

compounds were detected, but the PCB Aroclor 1260 was detected at 1,100 

micrograms per kilogram (ug/kg) at 2 feet bgs.  Concentrations of chlorinated VOCs 
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were low, and consisted of trichloroethene (TCE), 1,1-dichloroethane (1,1-DCA), and 

methylene chloride.  Non-chlorinated VOCs detected in and around Pond 1 included 

toluene, ethylbenzene, total xylenes, acetone, and methyl ethyl ketone (2-butanone or 
MEK).  The highest detection was toluene which was detected at a concentration of 

1,300 ug/kg at a depth of 2 feet bgs in boring PI-1.  Toluene declined rapidly to 48 

ug/kg at a depth of 3 feet bgs in boring PI-1.  
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2.1 Sample Locations and Depths 
A total of thirteen soil boring locations were selected for this investigation; four 

within Pond 1 and nine around the accessible sides of the unit’s perimeter (Figure 3).  
Because the last soil investigation was conducted many years ago, one proposed 

boring (P1-8) will be placed near an older boring location to determine whether 

subsurface conditions have changed significantly since 1992. 

Iris Environmental is currently assessing the adequacy of background data for the 

site, and is investigating to determine whether or not additional sources of data exist 

which may be suitable, when combined, to adequately characterize background 
conditions.  If the assessment concludes that additional background sampling is 

required to meet permit conditions, an addendum workplan detailing a sampling 

program will be included in the assessment document. 

During the 1992 investigation, wastewater tanks within Pond 1 blocked access to 

substantial portions of the impoundment.  PTI is planning to remove these features to 

close the impoundment, and the entire impoundment will be accessible for sampling.  
Therefore, one boring will be located within the footprint of each former structure, as 

shown on Figure 3. 

When the features within the Pond 1 impoundment have been removed, the concrete 
floor will be visually observed for cracks.  Because cracks are potential conduits for 

subsurface contamination, the proposed soil boring locations may be shifted slightly 

to better evaluate conditions immediately below the cracks.  Color photographs of the 
sampling locations will be provided in an addendum to this report as soon as the 

features within the impoundment have been removed and the sampling locations are 

accessible. 

Efforts will be made to collect adequate soil material to support sample collection 

from each of the thirteen soil borings so that samples can be analyzed from depths 0.5, 

1.0, 2.0, 3.0, 5.0, and every 5 foot interval thereafter to the base of the unnamed 
aquitard or groundwater if encountered.  .  Target sample depths are considered to 

begin from directly beneath the concrete pad of the Pond containment.  The potential 

presence of coarse aggregate materials beneath the slabs may preclude complete 
sample recovery.  Following field confirmation of the elevation of the pond perimeter 

as compared to the pond subgrade, sample depths for the nine perimeter samples will 

be calculated to correspond with sampling depths in the pond bottom samples. 
Samples will also be collected where a distinct change in soil character occurs, where 

visual evidence of contamination is present, or where field monitoring equipment 

indicates contamination. 
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2.2 Analytical Parameters 
The 1988 Closure Plan states that soil samples shall be analyzed for Priority Pollutants 

found in 40 CFR part 423 (Appendix A), but also states that a method could be 

proposed to reduce this list of constituents to a more relevant list.  Table 4 shows a 
complete list of the priority pollutants along with analytical methods for the 

chemicals from Chapter Two of SW-846, “Choosing the Correct Procedure.”  The 1988 

Modified Closure/Post Closure Plan for Southern California Chemical also described 
constituents allegedly placed in the pond.  PTI is not proposing to analyze for these 17 

chemical compounds because: 1) the priority pollutant list is comprehensive, 2) many 

of these compounds or their primary element (e.g. copper in copper ammonium 
chloride) are already being targeted by the selected test methods; 3) soil pH would 

detect releases of chemicals such as sodium hydroxide; and 4) no background data 

would be available for comparison for the remaining chemicals such as sodium 
chloride and sodium sulfide. 

Therefore, based on an evaluation of the Priority Pollutant list and typical laboratory 

methods, the following analytical program is proposed and will be performed using 
the latest approved EPA SW-846 methods:    

 Total Metals including Arsenic, Cadmium, Chromium (total and hexavalent), 

Copper, Iron, Lead, and Nickel by EPA 6010 and 7000 Method Series),  

 VOCs by EPA Method SW 8260, 

 Semi-Volatile VOCs by EPA Method SW 8270, 

 Polycyclic Aromatic Hydrocarbons by EPA Method SW 8270, 

 2,3,7,8-tetrachloro-dibenzo-p-dioxin (TCDD) by EPA Method 8280, 

 Polychlorinated biphenyls by EPA Method SW 8270,  

 Corrosivity by EPA Method SW 9040B 

 Asbestos by Polarized Light Microscopy, and  

Total Cyanide by EPA Method SW 9010. 
The above laboratory methods as detailed in Table 5 represent a comprehensive suite 

of analyses that together, will report the entire Priority Pollutant List minus 

compounds not considered to be constituents of concern for the PTI Site.  Inclusion of 
this list into the sampling program is intended to meet the 1988 permit requirements, 

and is not an acknowledgement that each of the methods is appropriate for the PTI 

site history.   

For clarification, EPA Method 8280 will be run for the only dioxin included in the 

Priority Pollutant list.  Dioxins are not considered a historical or current compound 
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used or stored in the Pond 1 area.  In addition, samples will not be tested for 

Organochlorine pesticides by EPA Method 8081, since, as discussed in greater detail 

in Sections 3.2.5, 3.3.4, and 3.4 of the Final Site Conceptual Model (CDM 2005), 
Organochlorine pesticides are not considered to be chemicals of concern for the PTI 

Site.  

The analytical laboratory to be chosen to perform the analyses will be certified by the 
California Department of Health Services for hazardous waste analysis. Method-

specific quality control measures such as external and internal standard calibration 

procedures, instrument performance verifications, quantitation using methods of 
standard additions, and others, suggested within the reference method will be 

performed.  

2.3 Field Procedures 
All field work will be conducted under the supervision of a California Professional 
Geologist and in accordance with the site-specific health and safety plan.  

Underground Service Alert (USA) will be notified at least 48 hours prior to any 

drilling activities. 

Due to the limited access, a small drilling rig will be necessary to reach both the inner 

sampling locations as well as the perimeter samples.  Based upon the known lithology 

around the Pond 1 area, a hydraulically-driven direct-push drill rig should be 
sufficient to collect the proposed soil samples.  A 1.25-inch Macro Core sampler (or 

equal) will be used to collect sufficient soil volume.  The soil will be contained within 

acetate liners.  Four to six inches of soil within the acetate liner will be cut from the 

remaining core, capped with a Teflon sheet and plastic cap, labeled, and stored within 

an ice-filled cooler.  

Consistent with EPA Method 5035 for soil sampling, a minimum of 15 grams of soil 
will be collected from the primary core immediately following core retrieval, in 

EnCore™-type soil sample containers and submitted for VOC analysis by USEPA 

Method 8260B.  Soil samples for the other proposed laboratory analyses will be 
collected into the appropriate containers and submitted to the laboratory for the 

respective testing.  The remaining core will be used for field screening for VOCs and 

lithologic logging. 

Discreet soil samples will be collected from the remaining core and placed in a pint 

Mason jar for field volatile organic compound (VOC) screening using a Photo 

Ionization Detector (PID).  The soil sample will be placed in the Mason jar and the 
sample will be shaken and allowed to equilibrate at ambient temperature for 

approximately 5 to 10 minutes.  The probe of the PID will then be placed through the 

aluminum foil, and the highest reading indicated on the instrument readout meter 
will be recorded. The PID will be calibrated to both background conditions and 100 

ppm isobutylene span gas prior to sampling. 
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The onsite geologist will maintain a lithologic log of the borehole.   Soil samples will 

be observed for signs of contamination based on visible staining, discoloration, or 

unusual odors. The United Soil Classification System (USCS) will be used to classify 
subsurface materials.  Soil recovery, drilling conditions, and other observations will 

be noted upon the boring log. 

The soil sampler and all tools in direct contact with the soil will be decontaminated 
between samples. Decontamination will consist of the triple-rinse method: the first 

wash with soapy water (laboratory-grade detergent), and two rinses with potable 

water. The decontamination water will be replaced with fresh water as needed to 
minimize sample cross-contamination. Upon completion of the borehole, the borehole 

will be backfilled with hydrated bentonite and/or a Portland Cement grout, and 

restored to grade with materials similar to the surrounding surface. 

The onsite geologist will maintain the following documentation: chain-of-custody, 

lithologic log, and field log. A description of the lithologic log was provided above. 

The chain-of-custody will contain standard information such as the name and depth 
of the soil sample, the time of collection, the requested analyses, and the names of all 

people maintaining custody of the samples. The field log will contain information 

regarding the progress of the project.  

Quality assurance/quality control (QA/QC) requirements will be followed during 

sample collection as specified in the Closure Plan.  Duplicate soil samples 

representing about 10% of the total number of samples will be collected and tested for 
the same suite of analytes as the unique soil sample collected in the sampling 

program.  The duplicate samples will also be identified by a soil boring number and 

the depth at which the sample was collected.  To avoid bias by the laboratory, 
artificial boring numbers will be used.  A log will be maintained to allow correlation 

of the duplicate to the original sample number.  

In addition, one equipment blank sample will be collected for each day that the drill 
rig is operating.  The equipment blank samples will be collected to assess the 

thoroughness of equipment cleaning procedures in the field and as a means of 

evaluating the potential for cross-contamination between sample locations.  The 
equipment blanks will consist of distilled water rinse of the sampling equipment after 

the equipment is cleaned.  The distilled water will be collected and analyzed for the 

same constituents as the soil samples. 

Investigation Derived Waste (IDW) will consist of soil cores, decontamination water, 

and used personal protective equipment (PPE). Decontamination water will be 

disposed at the onsite wastewater treatment plant. Soil cores will be placed within a 
separate container and disposed based upon the laboratory analytical results. PPE 

will be placed in plastic trash bags and disposed as solid waste. 
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The field work will be implemented approximately two weeks after receiving DTSC 

approval. Upon completion of the field program, the collected data will be compared 

with the Final Site Conceptual Model (Site Model) to assess whether indicators of a 
release from Pond 1 are evident from the data.  A formal report will be prepared and 

submitted to DTSC for review and comment.  The report will consist of the following 

sections: 

 1.0 – Introduction: an overview of the background and objectives of the field 

investigation. 

 2.0 – Field Procedures: a description of the field methods employed. 

 3.0 – Laboratory Results: a summary of the laboratory analyses. This section will 

present the analytical data in tabular and graphic format. 

 4.0 – Conclusions and Recommendations 

 Appendices - a compilation of boring logs and laboratory reports.  

If soil data are not consistent with the Site Model or if there is an indication of a 

release, Iris Environmental will prepare an addendum work plan to the investigation 
report to address this conclusion.  A draft report will be submitted within 30 days of 

completion of field work and receipt of final analytical results.  

Upon receipt of DTSC comments, the report will be finalized to address the comments 
and resubmitted. 

. 
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sandy  s i l t ,  s i l t  w i t h  f i n e  sand 
cirk.brn,  v e r y  s t i f f ,  mois t  

% 

Clay , v e r y  s t i f f ,  brown-green , w e t  

Bor ing  t e r m i n a t e d  a t  50 f e e t  
Da te  o f  d r i l l i n g  was 7-9-85 
I d a t e r i a l  logged by K. Durand 

, 
w 

Well 
Const. 
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25-  

30 
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Count 

78 
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J.H. KLEINFELDER & ASSOCIATES 
CEOrECHNICAL CONSULTAN~S ~'MA~ERIALS TESTING 

PREPARED BY: GH DATE: 7-85 
CHECKED BY: DATE: 

Sample 

5 

10  

6 4  

22 

76 

LOG of BORING 6-2 

PROJECT NO. ,41014-2 

uscs 

SP 

ML' 
CL 

CL 

SP 

Sp 

P. 

Description 

6" concrete 

Slant at 28' 
Sand, fine sand black, moist 

Silt/clay brown, very stiff, dry 

clay, brown clay very stiff-hard, damp 

Sand, med.sand, lt brown-tan very dense 
dry 

. 
Sand, med. sand tan-red med. dense, dry 

no recovery 

Z 

So. Cal. Chemical 

We1 I 
Const 

PLATE 





i 

I 

3 0 

- 
- 
- 
- 

35- 

- 
- 
- 

40 - 
- 
- 

- + 
a, 
a, - U 

= 45 - + 
a 
W 
n 

Description Well 
Const. 

c o n c r e t e  g r o u t  

s i l t y  c l a y  . . 
c l a y ,  brown, h a r d ,  d r y  .::I 

7. 
. . -i 

b l a n k  PVC c a s i n g  

s i l t y  c l a y ,  brown, h a r d ,  d r y  

s l o t t e d  PVC c a s  

50 - 

- 

55 - 

6 0  

Count 

5 0  

4  4 

- 

sample 

6 

uscs 

ML 
CL 

PLATE 
--. 

8 i 
J.H. KLEINFELDER & ASSOCIATES 
<;LOltCHNICAL CONSULlANTS MAl tR lALS TESTINC 

PREPARED BY JF DATE: 5 / 8 5  
CHECKED BY: DATE 

7 

So. C a l i f .  Chemical  
S a n t a  Fe S p r i n g s ,  Ca. 

LOG of BORING MW-4 
PROJECT NO. 0-1 n 1 h - 7 

CL 



6o 

- 
- 

65- 

- 
- 
- 

7 0- 

- 
h - 
al 
al - 
Y 

I 7 5 !- 
a 
W - 
C3 

- 

- 

- 

- 

'low 
Count 

8815 

J.H. KLEINFELDER & ASSOCIATES 
L.~OT~CHNICAL CONSUL~ANTS 9 MAI~RIALS IIS~INC 

PREPARED BY: JF DA-rE: 5 / 85 
CHECKED BY: DATE: 

Description Well 
Const. 

silty sand, fine, brown, v.dense, wet 

sand pack---) 

slotted PVC casing 

I 

. Boring terminated at 75 ft (El. 75 ' )  
Date of drilling 1-16-85 
Elevation of well head 149.76' 
Materials logged by J.Friedman 

sample 

SO. Calif. Chemical 
Santa Fe Springs, Ca. 

LOG 0f.BORING MW-4 
PROJECT NO. 4-1014-1 

uscs 

PLATE 

- 8. 

8 1 

p~ - 

SM 
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5 

10 
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a, 
a, 
..- Y 

I 15 
I- 
a 
W 
a 

20 

25 

30 

J.H. KLEINFELDER & ASSOCIATES 
( ; L O T f C H N I C A L  C O N S U L T A N I S  M A f t R I A L S  f t S l l N C  

PREPARED BY: DATE: 
CHECKED BY: DATE: 

'low 
Count 

- 
- 

Sample 

5 

lo 

15 

20  

25 

- 

- 
- 
- 
- 
- 

Southern California Chemical 

LOG of BORING MW-4A 
- 

PROJECTNO. Q-1014-2 

10 

2 3  

PLATE 

---- 

9 i i 

uscs 

ML 

M L 6 ~  

SP 

SP 

SP 

- 
4 1  

D e s c r ~ p t ~ o n  

- 

- 

Well 
Const. 

66 

6" Concrete 

Lock well cap 

- 

PVC cap L 

Silt with fine sand, brown, stiff, 
moist 

Sandy silt/silty sand, brown, dense, 
moist 

Sand: medium - coarse sand, brown, 
very dense, dry 

Blank PVC casing 

Concrete grout - 

Sand, coarse to medium sand, light 
brown, very dense, dry-damp 

Medium-coarse sand, light brown-tan, 
very dense, dry-moist 

98+ 

a 

I - 
b 

a 

I 

S 

1 w 

I 

3 
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0 
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' I  
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- .  b 

rn . . 
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. . 
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3 5 

40 

45 

h I 

a 
a - V 

= 5 0  
l- 
a. 
W 
0 

5 5  

60  

65  

I 

r 
'low 

Count 

80 

- 

- 

Sample 

3 5  

45 

- 
- 
- 
- 

80 

PLATE 
---- 

9 
J.H. KLEINFELDER & ASSOCIATES hI ( . k O l t ( H N I C A L  C O N S U L I A N I S  U A l t R l A L S  1 t S l l N C  

.. 
PREPARED BY: DATE. 
CHECKED BY: DATE 

uscs 

ML& 

- 
- 

- 

- 

- 

- 

Southern California Chamical 

LOG of BORING MW-4A 
PROJECT NO. 4-1°14 - 

Description 

Clayey silt/silty clay, dark brown, 
very stiff-hard, vary moist 

Blank PVC casing 

Well 

b 

b 

IP 

& 

. 

b 

I 

0 

0 

. . 
P 

# 

* .  
! 
4 

D 

P 

- 
0 .  
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. . 
0 

* 
D 

Concrete grout L 
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.. 
0 
& 

* 
0 

. 

A 

0 

.. 
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'low 
Count 

53+ 

98 

PLATE 

I J . H .  K L E l N F E L D E R  & A S S O C I A T E S  
( , L O l t l ' H N I C  AL CONVJL I A N 1 5  M A  r L R l A L 5  I t  $llN(; 

PREPARED BY: DATE 
CHECKED BY: DATE 

Southern California Chemical 

LOG of BORING MW-4A 
PROJECT NO. Q-1014-2 

sample 

80 

88 

uscs 

SP 

SP 

Description 

. 

Concrete grout 

Bentonite . 

Sand, fine, brown, dense, wet 

Sand, fine-medium, gray, very dense, 
wet 

Slotted PVC casing 

Sand pack -I 

Well 
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'low sample uscs Descriptron 
Well 

Count Const. 

-*. - ;,I. 

82 100 ML S i l t  & v e r y  f i n e  s a n d ,  brown, very f.j = -2. 
d e n s e ,  we t  2;: .. - '. :.: C. 

* - *  -. . - ,. .:: . ' - :P .. - .,.. f.- .. 
S l o t t e d  PVC c a s i n g  -$ .. - - -<. >: _ . . I  - +.. . - .. .:' - " 

105 ML S i l t ,  o c c a s i o n a l  c l a s t  72cm, brown, 
d e n s e ,  damp 

Sand pack - 
.-. ,,.* ,5 ;:, - .:, I ....-. ..-- >..; <:.?.. ....... . :.-... ... .. . :..--. .: - ... ;.,;*:.'.:.; :.,> !,y.~ *. - .......:. 

75 110 S i l t y  s a n d ,  brown, v e r y  d e n s e ,  w e t  

75 S?4,Lp Sand,  fine-medium, v e r y  d e n s e ,  w e t  

Bor ing  t e r m i n a t e d  a t  1 1 0 ' .  
Date  o f  d r i l l i n g  7-10-85. 
M a t e r i a l s  l o g g e d  by Ken Durand. 
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J.H. KLElNFELDER & ASSOCIATES 
G C O ~ C C H N I C A L  CONSULTANTS * 'MATERIALS T~STINC 

PREPARED BY: GH DATE: 7-85 
CHECKED BY: DATE: 

. LOG of BORING MW-10 

, PROJECT NO. 41014-2 

uscs 
Description 

7 ML 

6" c o n c r e t e  l o c k i n g  w e l l  cap,- 

4 

Const. 

PLATE 

Sandy s i l t ,  b l z c k ,  med. d r y  

b l a n k  PVC c a s i n g  

Cizyey s i l t ,  brown, m e d . s t i f f  darcp 

Sand, med. t o  f i n e  s a n d ,  brown, v e r y  
dense ,  d r y  

-L 

Sand, f i n e  t o  med. dense ,  d r y  

Sand, med. t o  f i n e ,  tan-hard,  damp 

ML 

PVC cap  

cement g r o u t  

- 
'4. . . 

i 
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4 . . 

?. . . . . 
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So. Cal. Chemical 
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Count 
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J.H. KLEINFELDER & ASSOCIATES 
( .~OI~CHNIL 'AL COHMJIIAN~S . M A ~ ~ R I A L S  ILSIINC 

PREPARED BY GH DATE: 7-85 
CHECKED BY: DATE 

sample 

So. Cal. Chemical 

LOG of BORING MW-10 
PRO-IECT NO. 41014-2 

uscs 

PLATE 

I 1 61 (,', 

1 

Description Well 
Const. 

, . 

i: 

blank PVC c a s i n  

No recovery 

sand pack 

Clay, l t .brown, reddish  s t a i n ,  
ve ry  moist 

s l o t t e d  PVC cas ing  

Clay 

w 

35 

45 ' :CL 

CL 



Boring terminated at 75' 
Date of drilling was 4-10-85 
Materials logged by K. Durand 
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J.H. KLEINFELDER & ASSOCIATES 
(:kOIlCHNICAL C O N 5 U t  l A N I S  M A r f  RIALS T f  S I I N C  

PREPARED BY: GH DATE: 7-85 
CHECKED B Y  DATE 

So. Cal. Chemical 

LOGof BORINGMW-10 

PROJECT NO. 91014-2 

uscs 

SP 

. 

Descr ipt ion 
Wel l  

Const. 

Sand, fine 

sand pack- 

slotted PVC casing 



CAMP DRESSER & McKEE INC. Soil Boring Log - 

Client Southern California Chem. Site S a m  Fe Springs job NO. 2279-1 11-FI-FDPG soil ~~~~l well NO. PI - 01 
Drill Contractor Beylik Drilling Method Hollow Stem Auger Date Drilled 9-10-90 

Piedcasing Size ti Type N 1 A  Screened Lengthllnterval N 1  A  Total Depth 35ft.\ 
Field GeoIogistfTechnician TLSW P I ~ F I D - C ~ S ~ ~ ~  Elevation / A  Water Table ~ e p t h  N/A 



CAMP DRESSER & McKEE INC. Soil Boring Log - 

client Southern California Chem. Site Santa Fe Springs job NO. 2279-1 11-FI-FDPG soil Bore/ well N ~ .  PI - 02 
Drill Contractor Beylik Drilling Method Hollow Stem Auger Date Drilled 9-12-90 
PiezlCasing Size & Type N A Screened Lengthllnterval A Total Depth* 
Field Geologist/Technician W , G S  ~ l & ~ l ~ - ~ a s i n ~  Elevation N 1  A Water Table Depth N/A 



CAMP DRESSER & McKEE INC. . Soil Boring Log - 
Client Southern California Chem. Site Santa Fe Springs job NO. 2279-1 11 -FI-FDPG soil Bore/ well NO. PI - 03 

Drill Contractor Beylik Drilling Method Hollow Stem Auger Date Drilled 9-12-90 , 

PiezICasing Size & Type N / A  Screened Lengthllnterval / A I Total Depth- 
Field Geologistrrechnician FW,GS,SW ~ l & ~ l ~ ~ a s i n ~  Elevation N I A  Water Table ~ e p t h N / ~  



CAMP DRESSER & McKEE INC. Soil Boring Log - 
Client Southern California Chem. Site Sanh Fe Springs Job N ~ .  2279-1 1 1-FI-FDPG Soil Bore/ Well N ~ .  PI - 04 

Drill Contractor Beylik Drilling Method Hollow Stem Auger Date Drilled 9-10-g0 

PiezICasing Size & Type N 1 A Screened Lengthllnterval I A Total ~ e p t h a  
Field Geologistfrechnician TLSW PI&FID-C~S~~~ Elevation N / A  Water Table ~ e ~ t h  XA 

I 
I-- a % 
u Q, 

n z  

7 - SAND - blk wl minor orange spots, foundry sands. :.:.:<.<.:: . : :::::. SP 3 3,12,25,25 1.71 2.0 

0.5-1.4 SANDY SILT - dk brn, fine to med, subang 
\ to subround, slightly damp, PIECES OF WOOD, 1 

\s~ec_e_orgra_vfl t_o rA - - - - - - - - - - - - - - - - - - 
............................. 
0.0 - 0.25 SANDY SILT - blk, v fine to med, poorly 
sorted, minor gravel. 
0.25 - 1.1 SANDY CLAY - red brn, v stiff, slightly 

----------------------------- 
0.0 -'0.6 SANDY CLAY - red brn, v stiff, slightly plastic, 
slightly damp, minor silt. 
0.7 - 1.6 SAND - med brn, v fine to med, poorly sort, 

\ subang to subround, slightly damp. r---------------------------- 

............................. 
SAND - It brn, med to cs, mod sorted, subang to 

............................. 
0.0 - 1.0 SAND - It brn, fine to cs, subang to 
subround, poorly sort, coarser last 0.3". 
-1.Q 3 J-S-AA_NIll SIE-Jk b_rn, sIi$$ly pIa_~t&~ mGs1. - 

............................. 
0.0 - 0.7 GRAVELLY SAND - dk brn to blk, fine to cs, 
subang to subround, poorly sorted, slightly damp, 

\ 0.7 - 1.8 SILTY CLAY - olv brn, nonplastic, slightly 

'da_m~Lsti!L - - - - - ti ti ti ti 

DESCRIP-I-ION 

------------------------------ 

FID/ 
,PID 
tppm) 

GRAPHIC LOG SAMPLES 

BLOWS 
3 
0 - 

7 

RECOV. 8 
3 ,.Q33" 

'3 - 
Z g $ 5  L ~ m >  " 



CAMP DRESSER & McKEE INC. . Soil Boring Log - 
Client Southern California Chem. Site Santa Fe Springs job NO. 2279-1 11 -FI-FDPG soil Bore/ Well N ~ .  PI - 05 
Drill Contractor Be~lik Drilling Method Hollow Stern Auger Date Drilled 9-11-90 , 
PiezJCasing Size & Type N 1  A  Screened Lengthllnterval A  Total Depth= 
Field Geologistfrechnician JGS, FW ~ l n ~ l ~ ~ a s i n ~  Elevation / A  Water Table Depth N / A  



GAMP DRESSER & McKEE INC. Soil Boring Log - 
Client Southern California Chem- site Santa Fe Springs Job No. 2279-1 1 1  -FI-FDPG Soil Bore/ Well N ~ .  PI - 06 

Drill Contractor Beylik Drilling Method Hollow Stem Auger Date Drilled 9-13-90 

PiezICasing Size & Type N I A Screened Lengthllnterval I A Total Depth= 
Field Geologist/Technician FW, TL ~ l n ~ l ~ ~ a s i n n  Elevation I A Water Table Depth N / A  



CAMP DRESSER & McKEE INC. Soil Boring Log - 
Client Southern California Chem. Site Santa Fe Springs job NO. 2279-1 11-FI-FDPG Soil B ~ ~ ~ /  well N ~ .  PI - 07 

Drill Contractor Beylik Drilling Method Hollow Stem Auger Date Drilled 9-13-90 
/ 

PiezJCasing Size & Type N A Screened Lengthllnterval I A Total ~ e p t h m i  
Field Geologist/Technician MI, TL P I & F I D - C ~ S ~ ~ ~  Elevation A Water Table ~ e p t h N / A  



 


   

FIGURES 



Site Location Map 
Phibro-Tech, Inc. 
8851 Dice Road 
Santa Fe Springs, CA  90670 
(562) 698-8036

Figure
1

AECOM 
2101 Webster Street 
Suite 1900 
Oakland, CA  94612
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TABLES 
 



Table 1
Historic Soil Organic Analytical Results

Soil Boring Depth Benzene Ethylbenzene Toluene Total Xylenes TCE PCE 1,1-DCE 1,1-DCA 1,2-DCE 1,1,1-TCA CHCL3 CH2CL2 ACETONE 2-BUTANONE TOC Aroclor 1260
ft bgs ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg mg/kg ug/kg

PI-1 2 ND 60 1,300 410 1100
3 ND ND 48 ND ND ND ND ND ND ND ND 26 60 ND
7 ND ND ND ND ND ND ND 11 ND ND
27 6 ND ND 8 ND ND ND 8 ND ND

36.5 ND ND ND 6.0 ND ND ND 14 ND ND

PI-4 21.5 ND ND ND ND ND ND ND ND ND ND ND ND ND 13 737

TCE = Trichloroethene; PCE = Tetrachloroethene; DCE = Dichloroethene; DCA = Dichloroethane; TCA = Trichloroethane; CHCL3 = Chloroform; 
  CH2CL2 = methylene chloride; TOC = total organic carbon
ND = Not detected
ft bgs = feet below ground surface
ug/kg = micrograms per kilogram
mg/kg = milligrams per kilogram

Reference: CDM, RCRA Facility Investigation Phase 1 Report, Southern California Chemical , Revised May 29, 1992.

ASource:  CDM. 2006. Pond 1 Soil Sampling and Analysis Plan. March 1.

sandy
Note
Marked set by sandy



Table 2
Historic Soil Metals and pH Analytical Results

Soil Boring Depth Arsenic Mercury Cadmium Hexavalent 
Chromium

Total 
Chromium Copper Iron Nickel Lead Zinc pH

EPA 7060 EPA 7471 EPA 6010 EPA 7196 EPA 6010 EPA 6010 EPA 6010 EPA 6010 EPA 6010 EPA 6010 EPA 150.1
ft bgs mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

B-1 10 53 470 8.0
15 13 130 7.0
40 1.5 600 400 180 3.9
50 8 280 160 95 5.5

B-2 15 54 390 3.9
20 440 230 3.9
35 1.2 2,000 250 120 3.3
40 1.4 150 550 170 3.3

MW-4 10 16 37 21 52
30 19 50 25 72

MW-4A 10 14 410 31 110 4.9
25 67 24 9.7 150 6.2

PI-1 2.5 72 0.35 5.1 ND 37,000 1,180 20,900 39 61.3 126 10.0
3 21 1.6 ND 2,360 1,120 17,400 41.4 6.4 108 9.9
7 5.3 1.1 4.0 136 176 18,500 17.7 ND 39.9 8.6
12 8.8 ND 94.5 894 91.3 30,300 26.8 ND 67.4 4.1
17 3.3 ND ND 1.8 91.6 19.0 8,810 7.1 ND 22.4 8.3

21.5 3.7 ND 61.2 239 24.7 9,930 8.5 ND 22.2 4.1
27 7.4 ND 5.9 1,420 66.0 20,500 17.6 ND 47.4 8.4
37 19.2 ND ND ND 225 251 36,900 119 7.8 109 3.6

PI-2* 0 2.9 15.6 2,980 2,110 18,300 205 81.3 130 10.1
1.5 0.90 ND 1,780 23.7 15,700 14.8 ND 40.3 9.2

5/4.5 ND ND 33.1 28.0 21,800 20.6 5.4 50.9 7.2
16/11 ND 14.4 2,960 1,040 15,900 25.1 34.4 92.5 9.2

22/16.5 ND 24.4 755 52.5 12,600 10.3 ND 29.1 4.2
26.5/23 ND 30.9 600 33.4 6,870 5.4 ND 13.6 4.3
32/35 1.2 199 2,190 299 21,800 34.2 ND 75.3 3.2

45/36.5 2.5 ND 50.2 59.4 30,000 35.2 10.4 77.7 5.9

PI-3 0.5 ND 143 6,940 908 41,300 12.9 641 24.7 9.3
1.5 ND ND 1,870 604 13,300 39.6 63.5 115 9.5
5 2.9 5.6 1,380 1,260 22,100 90.5 6.4 78.3 8.8

11.5 ND 5.7 465 107 15,800 15.0 5.9 36.4 8.6
16 ND 9.9 714 218 18,200 23.5 21.6 43.6 8.5

20.5 ND 4.4 274 98.4 7,780 12.6 ND 27.6 8.7
25.5 ND 17.1 218 84.3 5,890 10.8 ND 24.6 5.2
35.5 ND 1.5 124 408 29,400 72.4 ND 120 3.7

PI-4 1 2 ND 552 323 19,100 309 1,090 872 7.9
2 2.6 ND 28.4 82.5 10,500 41.7 1,660 1,170 8.2
6 ND ND 1,870 17,400 29,300 652 704 476 8.3
11 ND ND 37.5 53.8 31,500 30 8.8 63.7 7.2
17 ND ND 13.3 22.2 13,300 12.3 ND 35 7.3

21.5 ND ND 6.3 11.3 6,080 5.1 ND 16 7.0
26.5 ND ND 25.8 10.4 9,020 16.6 ND 26.1 8.7
36 ND ND 30.0 94.0 11,000 13.8 15.4 36.6 7.5

PI-5 1 1.4 ND 65.2 1,580 28,400 134 1,010 584 7.7
1.5 2.0 21.4 62.7 980 18,000 45.9 2,830 1,070 6.7
5 ND ND 34.2 314 20,800 24.0 26.6 210 4.5
10 ND ND 33.0 39.4 28,200 28.3 10.6 57.8 6.2
15 ND ND 13.6 14.3 10,700 11.6 ND 26.4 6.4
20 ND ND 8.4 21.2 9,380 12.1 ND 40.6 6.5
25 ND 2.1 37.8 32.0 10,200 7.3 ND 24.9 6.9
35 ND 7.9 42.9 29.0 19,600 68.3 ND 135 6.2

ASource:  CDM. 2006. Pond 1 Soil Sampling and Analysis Plan. March 1.



Table 2
Historic Soil Metals and pH Analytical Results

Soil Boring Depth Arsenic Mercury Cadmium Hexavalent 
Chromium

Total 
Chromium Copper Iron Nickel Lead Zinc pH

EPA 7060 EPA 7471 EPA 6010 EPA 7196 EPA 6010 EPA 6010 EPA 6010 EPA 6010 EPA 6010 EPA 6010 EPA 150.1
ft bgs mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

PI-6 1 4.6 ND 1,710 7,090 17,600 340 885 2,790 9.1
1.5 1.7 ND 293 3,950 16,600 217 416 1,550 9.0
5 ND ND 23.9 201 23,400 46.5 ND 86.8 9.2
10 5.1 ND 1140 2,550 16,700 237 684 1,690 9.3
15 ND 7.9 76.5 63.5 12,000 15.8 ND 171 8.6
20 ND 3.1 58.8 14.7 9,790 11.0 ND 101 8.2
25 ND 7.5 70.3 55.7 6,080 13.7 ND 67.2 8.5
35 9.0 143 138 34.7 22,800 23.1 6.1 63.2 6.3

PI-7 0 24.2 ND 2,050 3,390 30,200 498 4,200 21,100 9.4
5 ND ND 26.1 751 23,200 53.6 ND 113 9.0
10 0.82 0.74 61.5 42.6 26,400 28.6 6.2 63.7 6.7
15 ND 10.4 867 88.4 10,100 8.9 ND 24.6 4.5
20 ND 8.9 429 50.1 9,770 8.7 ND 26.0 4.4
25 ND 7.4 462 33.6 7,090 4.4 ND 13.8 4.6
35 ND 61.8 720 409 23,300 70.4 5.6 106 3.4

ND = Not detected
ft bgs = feet below ground surface
mg/kg = milligrams per kilogram

PI-2* = slant boring at 30 degrees from vertical.  Depths for soil samples are in A/B format, where A is the slant boring depth 
  and B is the actual boring depth.

Reference: CDM, RCRA Facility Investigation Phase 1 Report, Southern California Chemical, Revised May 29, 1992.
  J. H. Kleinfelder & Associates, Draft Environmental Assessment, Southern California Chemical Company, January 6, 1986.

ASource:  CDM. 2006. Pond 1 Soil Sampling and Analysis Plan. March 1.



Table 3
Historic Soil Miscellaneous Parameters Analytical Results

Soil Boring Depth Total 
Cyanide

Amenable 
Cyanide Chloride Sulfate Ammonia 

Nitrogen Carbonate

EPA 9010 EPA 9010
feet mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

B-1 40 5,100 20 29 ND
50 2,600 71 10 ND

B-2 35 5,500 41 42 ND
40 2,900 45 11 ND

MW-4 10
30

MW-4A 10
25 2,700 79 29 ND

PI-1 2.5 ND ND
3 ND ND
7 ND ND
12 ND ND
17 ND ND

21.5 ND ND
27 ND ND
37 0.83 0.79

ND = Not detected
ft bgs = feet below ground surface
mg/kg = milligrams per kilogram

Reference: CDM, RCRA Facility Investigation Phase 1 Report, 
  Southern California Chemical, Revised May 29, 1992.
J. H. Kleinfelder & Associates, Draft Envrironmental Assessment , 
  Southern California Chemical Company, January 6, 1986.

A
Source:  CDM. 2006. Pond 1 Soil Sampling and Analysis Plan. March 1.



TABLE 4 PRIORITY POLLUTANTS LISTED BY NUMBER

No. 1 40 CFR 423 Priority Pollutants Test Method 2 No. 40 CFR 423 Priority Pollutants Test Method 2

1 Acenaphthene 8270 34 2,4-dimethylphenol 8270
2 Acrolein 8260 35 2,4-dinitrotoluene 8270
3 Acrylonitrile 8260 36 2,6-dinitrotoluene 8270
4 Benzene 8260 37 1,2-diphenylhydrazine 8270
5 Benzidine 8270 38 Ethylbenzene 8260
6 Carbon tetrachloride 8260 39 Fluoranthene 8270
7 Chlorobenzene 8260 40 4-chlorophenyl phenyl ether 8270
8 1,2,4-trichlorobenzene 8260 41 4-bromophenyl phenyl ether 8270
9 Hexachlorobenzene 8270 42 Bis(2-chloroisopropyl) ether 8270

10 1,2-dichloroethane 8260 43 Bis(2-chloroethoxy) methane 8270
11 1,1,1-trichloroethane 8260 44 Methylene chloride (dichloromethane) 8260
12 Hexachloroethane 8260 45 Methyl chloride (chloromethane) 8260
13 1,1-dichloroethane 8260 46 Methyl bromide (bromomethane) 8260
14 1,1,2-trichloroethane 8260 47 Bromoform (tribromomethane) 8260
15 1,1,2,2-tetrachloroethane 8260 48 Dichlorobromomethane 8260
16 Chloroethane 8260 51 Chlorodibromomethane 8260
18 Bis(2-chloroethyl) ether 8270 52 Hexachlorobutadiene 8260
19 2-chloroethyl vinyl ether (mixed) 8260 53 Hexachlorocyclopentadiene 8270
20 2-chloronaphthalene 8270 54 Isophorone 8270
21 2,4,6-trichlorophenol 8270 55 Naphthalene 8260
22 Parachlorometa cresol 8270 56 Nitrobenzene 8260
23 Chloroform (trichloromethane) 8260 57 2-nitrophenol 8270
24 2-chlorophenol 8270 58 4-nitrophenol 8270
25 1,2-dichlorobenzene 8260 59 2,4-dinitrophenol 8270
26 1,3-dichlorobenzene 8260 60 4,6-dinitro-o-cresol 8270
27 1,4-dichlorobenzene 8260 61 N-nitrosodimethylamine 8270
28 3,3-dichlorobenzidine 8270 62 N-nitrosodiphenylamine 8270
29 1,1-dichloroethylene 8260 63 N-nitrosodi-n-propylamin 8270
30 1,2-trans-dichloroethylene 8260 64 Pentachlorophenol 8270
31 2,4-dichlorophenol 8270 65 Phenol 8270
32 1,2-dichloropropane 8260 66 Bis(2-ethylhexyl) phthalate 8270
33 1,2-dichloropropylene 8260 67 Butyl benzyl phthalate 8270

 1.  Note - some numbers are omitted in 40 CFR 423.  Refer to Table 5 for selected analytical test methods.
2.  Test method for target analyte from SW-846 Chapter Two; may not be the preferred method but chosen to minimize the number of tests.



TABLE 4 PRIORITY POLLUTANTS LISTED BY NUMBER

No. 1 40 CFR 423 Priority Pollutants Test Method 2 No. 40 CFR 423 Priority Pollutants Test Method 2

68 Di-N-Butyl Phthalate 8270 99 Endrin aldehyde 8270
69 Di-n-octyl phthalate 8270 100 Heptachlor 8270
70 Diethyl Phthalate 8270 101 Heptachlor epoxide 8270
71 Dimethyl phthalate 8270 102 Alpha-BHC 8270
72 1,2-benzanthracene (benzo(a) anthracene) 8270 103 Beta-BHC 8270
73 Benzo(a)pyrene (3,4-benzo-pyrene) 8270 104 Gamma-BHC (lindane) 8270
74 3,4-Benzofluoranthene 8270 105 Delta-BHC 8270
75 11,12-benzofluoranthene 8270 106 PCB-1242 (Arochlor 1242) 8270
76 Chrysene 8270 107 PCB-1254 (Arochlor 1254) 8270
77 Acenaphthylene 8270 108 PCB-1221 (Arochlor 1221) 8270
78 Anthracene 8270 109 PCB-1232 (Arochlor 1232) 8270
79 1,12-benzoperylene (benzo(ghi) perylene) 8270 110 PCB-1248 (Arochlor 1248) 8270
80 Fluorene 8270 111 PCB-1260 (Arochlor 1260) 8270
81 Phenanthrene 8270 112 PCB-1016 (Arochlor 1016) 8270
82 1,2,5,6-dibenzanthracene 8270 113 Toxaphene 8270
83 Indeno (1,2,3-cd) pyrene 8270 114 Antimony 6010
84 Pyrene 8270 115 Arsenic 6010
85 Tetrachloroethylene 8260 116 Asbestos PLM
86 Toluene 8260 117 Beryllium 6010
87 Trichloroethylene 8260 118 Cadmium 6010
88 Vinyl chloride (chloroethylene) 8260 119 Chromium 6010
89 Aldrin 8270 120 Copper 6010
90 Dieldrin 8270 121 Cyanide, Total 9010
91 Chlordane 8270 122 Lead 6010
92 4,4-DDT 8270 123 Mercury 7470
93 4,4-DDE (p,p-DDX) 8270 124 Nickel 6010
94 4,4-DDD (p,p-TDE) 8270 125 Selenium 6010
95 Alpha-endosulfan 8270 126 Silver 6010
96 Beta-endosulfan 8270 127 Thallium 6010
97 Endosulfan sulfate 8270 128 Zinc 6010
98 Endrin 8270 129 2,3,7,8-tetrachloro-dibenzo-p-dioxin (TCDD) 8280

 1.  Note - some numbers are omitted in 40 CFR 423.  Refer to Table 5 for selected analytical test methods.
2.  Test method for target analyte from SW-846 Chapter Two; may not be the preferred method but chosen to minimize the number of tests.



Table 5 - SAMPLING METHODS AND CONTAINERS FOR POND ONE SOIL SAMPLES 
 

Test Description
 
 

Method  
No

(1)
 

Prep 
Method 

(1)
 

Container Type
 (2)

 and 
Minimum Sample Size Preservative 

Extraction 
Holding Time 

Analysis 
Holding Time 

SOIL SAMPLES        

Metals (antimony, arsenic, beryllium, cadmium, 
chromium, copper, lead, nickel, selenium, silver, 
thallium, zinc, mercury, and iron) 

SW 6010B, 
C/7471B 

3010 P or G; 2g Cool, 4C 7 days 6 mo., 28 days for 
Hg 

Hexavalent chromium SW 7196A SW 7196 P or G; 40g  Cool, 4C N/A 24 Hours 

pH for soil   SW 9040B N/A P or G; 50g Cool, 4C N/A 14 days 

Semi-volatile organic compounds including PCBs 
and PAHs 

SW 8270C 3520 G 30g N/A 14 days 40 days 

Volatile organic compounds (see Note 3); SW 8260C 5035 EnCore Sampler, or 
equivalent 

Frozen N/A 7 days 

2,3,7,8-TCDD (a dioxin) SW 8280 N/A P or G; 5g N/A N/A 14 days 

Cyanides SW 9010B N/A P; 10g N/A N/A 14 days 

Asbestos PLM N/A P; 50g N/A N/A N/A 

Legend and Notes: 

1. Method Sources: SW = SW 846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods by US EPA, Office of Solid Waste and Emergency Response  
PLM = Polarized Light Microscopy 

2. Sample Container Codes: B – Brass or steel tube; G - glass; P - polyethylene; TLC – Teflon-lined cap; TLS – Teflon-lined septum 

3. Samples are to be collected using an EnCore or equivalent sampler.  
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HAZARDOUS WASTE CHARACTERIZATION METHODOLOGY 

Site wastes must be classified as hazardous or nonhazardous prior to disposal.  The methodology 

described below shall be used to properly and cost-effectively classify wastes.  These waste 

characterization procedures comply with Section 66261.11 of Title 22 of the California Code of 

Regulations (22 CCR 66262.11).  The general methodology is to first determine if the waste is a 

federal Resource Conservation and Recovery Act (RCRA) hazardous waste.  If the waste is not 

RCRA hazardous waste, then it will be determined if it is a California-only (non-RCRA) 

hazardous waste.  Although this determination must be made sequentially, analytical tests may 

be run concurrently for expediency.  If the waste is not hazardous under either federal or state 

laws and regulations, the site wastes will be deemed nonhazardous.  However, in some cases, it 

may be necessary for generators to transfer nonhazardous wastes to a Class II or Class III 

disposal facility.  

STEP 1.  IS IT A LISTED RCRA HAZARDOUS WASTE?  

EPA has four lists of hazardous wastes.  If the waste is on one of these lists, the waste is a 
"listed" RCRA hazardous waste.  These lists include a variety of halogenated and non-
halogenated solvents as well as specific wastes from specified industrial operations.  In addition, 
there may be off-specification commercial chemical products at the site that could be a listed 
hazardous waste when sent for disposal.  EPA has listed these commercial chemical products in 
"P Lists" and "U Lists."  These lists only apply to the commercial grade of certain chemicals that 
are to be discarded, are off-specification, or are cleanup residues from spills of these chemicals.  
Examples of chemicals included in this list are methanol and methyl ethyl ketone (MEK).  For 
example, if a container of a commercial grade of methyl ethyl ketone is to be disposed of, it is a 
“U159” waste.  If it is a spent MEK solvent solution the waste is an “F003” listed waste.  If the 
waste is not a commercial grade of a chemical, or only contains one or more of the listed 
chemicals (e.g., MEK), it is not a "P" or "U" listed waste.  At the Facility, this would apply only 
to waste in drums or smaller containers, and not wastes materials removed from tanks. 

A "listed" hazardous waste has no threshold concentration, therefore, dilution does not create a 

non-hazardous waste.  "Dilution" creates a greater volume of listed waste.  Also, material 

"derived from" a listed hazardous waste (e.g., rinsewater from cleaning a listed waste) retains the 

identity of the listed waste, unless a specific regulatory exemption applies. 

STEP 2.  IS IT A CHARACTERISTIC RCRA HAZARDOUS WASTE? 

This will be assessed by determining if the waste meets the RCRA characteristics of ignitability, 
corrosivity, reactivity, or toxicity.  These are discussed below. 

2.A. Is the waste ignitable? 

This will be determined by addressing the following questions. 

  YES NO 

     

1. If liquid, is flash point equal to or less than 140F (except for aqueous 
alcohol solutions less than 24% by volume)? 

 (   ) (   ) 
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2. If non-liquid, is it capable of causing fire through absorption of 
moisture or spontaneous chemical change, and which burns so 
vigorously that it creates a hazard? 

 (   ) (   ) 

     

3. Is it an ignitable compressed gas?  (   ) (   ) 

     

4. Is it an oxidizer?  (   ) (   ) 

 

If the answers to any of the above questions is "YES", the waste is a characteristic RCRA 

hazardous waste by ignitability and is given an EPA waste code of "D001."  Proceed to Step 2.B. 

2.B. Is the waste corrosive? 

This will be determined by addressing the following questions: 

  YES NO 

     

1. Is it an aqueous liquid with a pH less than or equal to 2 or greater than 
or equal to 12.5? 

 (   ) (   ) 

     

2. Is it a liquid capable of corroding steel at a rate greater than 0.25 
inches per year at a test temperature of 130

o
F? 

 (   ) (   ) 

 

Because waste materials have been stored in tanks for several years, only test 1 above will be 

performed for aqueous solutions by testing their pH.  The oil will not be tested for corrosion by 

test 2 above.  If the answer to question 1 is "YES", the waste is a characteristic RCRA hazardous 

waste by corrosivity and is given an EPA waste code of "D002."  Proceed to Step 2.C. 

2.C. Is the waste reactive? 

This will be determined by addressing the following questions: 
  YES NO 

     

1. Is it a solid waste that is a sulfide bearing waste that can release toxic 
gases in excess of 500 mg/kg when exposed to pH conditions between 
2 and 12.5 using the test method described in SW 846, Section 
7.3.4.2.? 

 (   ) (   ) 

     

2 Is it a solid waste that is a cyanide bearing waste that can release toxic  (   ) (   ) 
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  YES NO 

gases in excess of 250 mg/kg when exposed to pH conditions between 
2 and 12.5 using the test method described in SW 846, Section 
7.3.3.2.? 

     3. Is waste normally unstable or does it react violently with water, form 
potentially explosive mixtures with water, or is it capable of 
detonation or explosive reaction? 

 (   ) (   ) 

 

The questions in 2.A. to 2.C. will be addressed by running a standard RCI on the waste materials.  

If the answers to any of the above questions in 2.C. is "YES", the waste is a characteristic RCRA 

hazardous waste by reactivity and is given an EPA waste code of "D003."  Proceed to Step 2.D. 

2.D. Is the waste toxic? 

The TCLP
1
 analytical test is used to determine if a waste meets EPA's definition of toxicity.  A 

waste is toxic if the extract from the waste contains certain concentrations of specific toxic heavy 

metals (such as lead, mercury, and arsenic) or certain organic compounds (such as benzene).  

The lab can be asked to analyze for only compounds which are likely to be present in the waste.  

A specific EPA waste code applies depending on which component(s) exceeded the TCLP limits 

(such as D018 if benzene is present in greater than 0.5 mg/l in the extract). 

The analytical protocols described in Section 2 below should be followed to minimize the overall 

analytical costs associated with determining if a waste is a RCRA or California-only hazardous 

waste. 

If the waste does not meet any of the characteristics defined by Steps 2.A to 2.D. and is not a 

RCRA-listed hazardous waste, the waste is not a RCRA hazardous waste.  Proceed to Step 3 to 

determine if the waste is a non-RCRA (California-only) hazardous waste. 

                                                 

1. The toxicity characteristic leachate procedure (TCLP) is a test designed to simulate the leaching of metals and organics from wastes that might 
occur in a landfill.  The component concentrations shown are those in the aqueous extract. 
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STEP 3.  IS IT A CALIFORNIA HAZARDOUS WASTE? 

DTSC has defined additional tests such as corrosivity and toxicity to be performed on waste 

streams that are not RCRA hazardous wastes. 

3.A. Is the waste a California corrosive waste? 

This will be determined by addressing the following questions: 
  YES NO 

     
1. Is it a non-aqueous waste (liquid but not water based) which when 

mixed with an equal weight of water produces a solution with a pH 
less than or equal to 2 or greater than or equal to 12.5? 

 (   ) (   ) 

     

2. Is it a solid which when mixed with an equal weight of water 
produces a liquid that corrodes steel at a rate greater than 0.25 inch 
per year at 130F. 

 (   ) (   ) 

 

If "YES" can be answered to either of the above questions, the waste is a non-RCRA hazardous 

waste by the characteristic of corrosivity.  Note that the EPA waste code D002 does not apply; 

however, one of four California waste codes (121, 122, 791, or 792) will apply.  Proceed to Step 

3.B. to determine if the waste meets California's stricter toxicity requirements. 

 

3.B. Is the waste a California toxic waste? 

Follow the analytical protocols described in Section 4.3 to minimize laboratory analytical costs.  
Depending on specific analytical results, it may not be necessary to perform all of the tests 
below: 

 
YES NO 

1. Does the TTLC
2
 of the waste exceed the values listed for 

persistent and bioaccumulative toxic substances? 
 (   ) (   ) 

2. Does the STLC
3
 of the waste exceed the values listed for 

persistent and bioaccumulative toxic substances? 
 (   ) (   ) 

3. Does the waste have a fish toxicity (using fathead minnows
4
) 

LC50 (concentration at which 50 % of the fish die) less than 
500 mg/l? 

 (   ) (   ) 

4. Does the waste have an acute oral LD50 (oral concentration at 
which 50 % of the target species die) or calculated equivalent 
oral LD50 for mixtures that is less than 5,000 mg/kg? 

 (   ) (   ) 

 

                                                 
2 The Total Threshold Limit Concentration (TTLC) test measures the total concentration of a substance in the waste and includes 19 metals and 

organics such as PCBs, pesticides, and some chlorinated compounds. 

3 The soluble threshold limit concentration (STLC) test is used to simulate the leaching that may occur in a landfill and like the TCLP measures 
component concentrations in the aqueous extract. 

4 Rainbow trout and golden shiners may also be used.  



 

 
5 

Because wastes at the time of closure may be completely known, test 4 above will not be 

practical.  Test 3, the acute fish toxicity test, will only be performed on wastes that have 

heretofore been determined to be nonhazardous.  The bioassay test will be required to verify the 

nonhazardous designation.  If "YES" was answered to any of the above questions the waste is a 

non-RCRA hazardous waste by the characteristic of toxicity.  Note that the EPA waste codes do 

not apply.  If "NO" was answered to all questions in Steps 1, 2, and 3, then the waste is 

nonhazardous. 

 

LAND DISPOSAL RESTRICTION (LDR) REQUIREMENTS 

It is not sufficient to analyze a waste to only determine if it is hazardous.  In accordance with 22 

CCR 66262.10, a generator must first assess whether the waste is a RCRA hazardous waste , and 

then if not determine if is a California hazardous waste.  Once a waste is hazardous, additional 

testing may be necessary to fully describe a waste for LDR purposes.  Sufficient information 

must be developed to describe all RCRA hazardous waste codes that apply to the waste so the 

appropriate LDR treatment technologies can be used.   

LDR information should be entered on the standard form for the designated TSDF.  The profile 

form should be filled out to accurately describe the wastes in terms of the hazardous waste 

characteristics, physical properties, process generating the waste, estimated volumes, Land 

Disposal Restriction (LDR) status under RCRA and California regulations, and other relevant 

characteristics.  For RCRA hazardous wastes subject to LDRs, statements regarding possible 

presence of underlying hazardous constituents (UHCs) will be required to define the proper 

processing methods to meet the universal treatment standards.  It is not necessary for the 

generator to analyze a waste stream for UHCs.  However, the TSDF may require analytical 

results or even a sample of the waste prior to approval of a waste profile, whether or not the 

waste is subject to LDRs. 
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PROCEDURES FOR EXTRACTION TESTS 

The analytical lab used to characterize the site wastes should be instructed to follow the general 
procedures below.  The methodology is designed to avoid performing the extraction tests (TCLP 
for RCRA hazardous wastes and the California Waste Extraction Test to STLC levels for non-
RCRA hazardous wastes) when there is no chance that the waste will fail these tests.  

The following approach is valid because the TCLP test dilutes the waste by a factor of 20 and the 
Waste Extraction Test for STLC dilutes the samples by a factor of 10. 

1. Digest the waste sample and analyze for total metals and total organics.   

2. If the waste sample is less than the TTLC but greater than 20 times the TCLP level for 
any individual component, it will be necessary to perform a TCLP extraction test for 
these components.  Analyze only for those components whose concentrations are greater 
than 20 times the TCLP level.  If the concentration in the sample exceeds the 
corresponding TCLP level, that waste is a RCRA hazardous waste.  If it is below all 
TCLP levels, continue with #3. 

3. If the waste sample exceeds the TTLC for any component, it is a California-only 
hazardous waste.  However solid materials may be managed at a Class I, II, or III landfill 
in accordance with Health & Safety Code Section 25141.5(b)(3) if the waste does not 
exceed any STLC concentrations as described in #4. 

4. If the waste sample is less than the TTLC but greater than 10 times the STLC for any 

individual component, it will be necessary to perform an STLC extraction test for these 

components.  Perform these analyses only for those components whose concentrations 

are greater than ten times the STLCs.  If the concentration in the sample exceeds the 

corresponding STLC, that waste represented by the sample is a California hazardous 

waste. 

 



 

 

 

APPENDIX D 

CLOSURE COST ESTIMATE 

(COST PRO MODEL OUTPUT) 

  



August 2015

No. Description
Closure Cost 
Estimate ($) Disscussion

1 CostPro 6.0 Subtotal Cost (W1/W2 
Pond 1 Area)

1,387,750$        Including CPS injection (remediation) costs; CostPro 6.0 
output based on 2009 costs, see attached

2 CPS Injection Costs 631,250$           2015 costs entered in CostPro as User Defined Activity #4
3 CostPro 6.0 Subtotal before CPS 756,500$           Line 1 - Line 2
4 Landfill Closure Cover Installation 38,390$             CostPro 6.0 adds Landfill Closure Cover Installation cost 

at end (see attached) 
5 CostPro 6.0 2009 costs (for W1/W2 

and Pond 1 Closure)
794,890$           CostPro 6.0 is based on 2009 cost factors

6 W3/W4 Closure Cost 146,877$           Cost Pro 6.0
7 Closure Subtotal (excluding CPS 

remediation)
941,767$           Line 5 + Line 6

8 2Q 2009 Implicit Price Deflator 99.895 From US Dept. of Commerce, Bureau of Economic 
Analysis, Table 1.1.9. Implicit Price Deflators for Gross 
Domestic Product, accessed 8/4/15

9 2Q 2015 Implicit Price Deflator 109.670 From US Dept. of Commerce, Bureau of Economic 
Analysis, Table 1.1.9. Implicit Price Deflators for Gross 
Domestic Product, accessed 9/25/15

10 Inflation Factor 1.098 Line 9 / Line8
11 CostPro CCE to 2015 Basis 1,033,921$        Line 7 x Line 10
12 CPS Injection Costs 631,250$           Line 2 added back in.
13 W1/W2 Pond 1 Area Closure 

Subtotal
1,665,171$        Line 11 + Line 12

14 Contingency Factor 0$                      CostPro default
15 Contingency Allowance 333,034$           Line 13 x Line 14
16 Final 2015 Closure Cost Estimate  $       1,998,000 Line 15 + Line 13 (Rounded to nearest thousand)

CostPro 6 Closure Cost Estimate Summary
Pond 1 Closure, Phibro-Tech, Inc., Santa Fe Springs, CA



Summary of Closure Wastes

Type Cubic yds Tons Gallons Cubic yds Tons Gallons
Tank Debris 37 27
Rinsewater
  -Tank Flush 6823 2865
  - Pressure Wash 8875 3099
  - Decon Hvy Equipment 1600 800
Containment Pad 25.4 13
Other Debris 25

TOTALS 87.4 0 17298 40 0 6764
Soil 610 53

 

W-1/W-2 Area W-3/W-4 Area



Phibro-Tech Inc. Santa Fe Springs
CAD008488025

Address: 8851 Dice Road
Santa Fe Springs
CALIFORNIA  
90670

Contact: Mike Dudasko
510.859.6035

Comments: Includes July 2015 Permit Mod Bases

Activity Units Closure Cost
Tank Systems 2 $1,850,568.18

$1,850,568.18

Additional Costs $0.00

Total Estimated Cost $1,850,568.18

Page: 1



Facility: Phibro-Tech Inc. Santa Fe  
Springs

Unit: Tanks W1/W2 (Pond 1) 09/25/2015Facility: Phibro-Tech Inc. Santa Fe  
Springs

Unit: Tanks W1/W2 (Pond 1) 09/25/2015

Tank Systems Summary (TS_02-1)

Removal of Waste (TS-03) $4,827.91
Tank System Purging (ignitable waste only) (TS-04) $0.00

Flushing the Tank and Piping (TS-05) $1,081.66
Excavation, Disassembly, and Loading (TS-06) $7,630.06

Demolition and Removal of Containment System (TS-07) $12,915.38
Removal of Soil (TS-08) $31,913.55

Backfill and Grading (BF-01) $24,928.32
Decontamination (DC-01) $31,027.91

Sampling and Analysis (SA-02) $44,769.56
Monitoring Well Installation (MW-01) $0.00

Transportation (TR-01) $0.00
Treatment and Disposal (TD-01) $118,538.47

User Defined Cost (UD-01) $971,908.00
Subtotal of Closure Costs $1,249,540.82

Percentage of Engineering Expenses 10.0 %
Engineering Expenses $124,954.08

Certification of Closure (TS-09) $13,255.83
Subtotal $1,387,750.73

Percentage of Contingency Allowance 20.0 %
Contingency Allowance $277,550.15

Landfill Closure (Cover Installation) (CI-02) $38,390.22
TOTAL COST OF CLOSURE $1,703,691.10
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Tank Systems Inventory (TS_01-1)

UNIT DESCRIPTION AND MAXIMUM PERMITTED CAPACITY
Type of tank system Aboveground

Height or length of tank 15.5 ft
Diameter of tank 18.0 ft

Maximum permitted capacity of the tank 61,000.0 gal
Total length of ancillary piping 200.0 ft

Nominal diameter of ancillary piping 3.0 in
Maximum capacity of ancillary piping 73.4 gal

Maximum capacity of tank and ancillary piping 61,073.4 gal

SURFACE AREA OF TANK SYSTEM
Surface area of tank (interior and exterior) 6,824.0 ft2

VOLUME OF TANK SYSTEM TO BE REMOVED
Volume of Tank System to be Removed 8,164.3 ft3

Volume of Tank System to be Removed in yd3 302.4 yd3

SURFACE AREA OF SECONDARY CONTAINMENT SYSTEM PAD
Length 37.0 ft
Width 37.0 ft

Surface Area of Secondary Containment System Pad 1,369.0 ft2
Surface Area of Secondary Containment System Pad in yd2 152.1 yd2

VOLUME OF SECONDARY CONTAINMENT SYSTEM PAD
Thickness 0.5 ft

Volume of Secondary Containment Pad 25.4 yd3

SURFACE AREA OF SECONDARY CONTAINMENT SYSTEM BERM
Total Length 142.0 ft

Height 4.8 ft
Surface Area of Secondary Containment System Berm 681.6 ft2

Surface Area of Secondary Containment System Berm in yd2 75.7 yd2

VOLUME OF SECONDARY CONTAINMENT SYSTEM BERM
Thickness 0.5 ft

Volume of Secondary Containment System Berm 12.6 yd3

SURFACE AREA OF OTHER STRUCTURES IN SECONDARY CONTAINMENT SYSTEM
Surface Area of Other Structures 113.0 ft2
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Surface Area of Other Structures in yd2 12.6 yd2

VOLUME OF OTHER STRUCTURES IN SECONDARY CONTAINMENT SYSTEM
Volume of Other Structures 25.0 yd3

VOLUME OF CONTAMINATED SOIL TO BE REMOVED
Length 37.0 ft
Width 37.0 ft
Depth 10.0 ft

Volume of Contaminated Soil to be Removed 13,690.0 ft3
Volume of Contaminated Soil to be Removed in yd3 507.0 yd3

Notes: Doubled Tank volume to account for two tanks in same containment area.  Model output is  
solely based on tank sq. feet.; manually entered tank sq. footage based on sum of surface  
area for all tanks in area
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Tank Systems Removal of Waste (TS_03-1)

Maximum volume of waste to be removed from the tank and 
ancillary piping

61,073.4 gal

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per work hour $263.82 per Work Hour

Work rate required to remove waste from tank and ancillary 
piping

0.0003 Work hr per gal

Number of hours required to remove waste from tank and 
ancillary piping

18.3 Work hrs

TOTAL COST OF REMOVAL OF WASTE FROM TANK AND 
ANCILLARY PIPING

$4,827.91
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Flushing the Tank and Piping (TS_05-1)

Maximum capacity of the tank and ancillary piping 6,823.0 gal
Number of times tank and ancillary piping are flushed 1

Total volume of flushing solution 6,823.0 gal
Choose the appropriate level of PPE Protection Level C

Labor and equipment cost per work hour $263.82 per Work Hour
Work rate required to flush tank and ancillary piping 0.0006 Work hr per gal

Number of hours required to flush tank and ancillary piping 4.1 Work hrs
Subtotal of labor and equipment cost to flush tank and ancillary 

piping
$1,081.66

Flushing solution is contained in: Bulk
Number of drums required to contain flushing solution 0 Drums

Cost of one drum $89.97
Cost of drums needed to contain flushing solution $0.00

TOTAL COST TO FLUSH TANK AND ANCILLARY PIPING $1,081.66

Notes: Line 1:  Tank surface area for both tanks is 6823 sq. feet.  Used 1 gal/sq. ft. to high  
pressure wash tanks so changed volume to 6823 gals.
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Tank Systems Excavation, Disassembly, and Loading (TS_06-1)

DISASSEMBLY OF ANCILLARY PIPING
Length of ancillary piping to be disassembled 200.0 ft

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per work hour $121.16 per Work Hour

Work rate required to disassemble one foot of pipe 0.1500 Work hr per Ft
Number of hours required to disassemble ancillary piping 30.0 Work hrs

Cost of Disassembly of Ancillary Piping $3,634.80

EXCAVATION AND LOADING (FOR IN-GROUND AND UNDERGROUND TANKS ONLY)
Capacity of Tank 0.0 gal

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per work hour $794.69 per Work Hour

Work rate required to excavate and load tank per gallon capacity 0.000000 Work hr per gal
Number of hours required to excavate and load tank 0.0 Work hrs

Cost to Excavate and Load Tank $0.00

REMOVE TANK (FOR ON-GROUND AND ABOVEGROUND TANKS ONLY)
Capacity of Tank 61,000.0 gal

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per work hour $327.48 per Work Hour

Work rate required to load tank per gallon capacity 0.000200 Work hr per gal
Number of hours required to load tank 12.2 Work hrs

Cost to Load Tank $3,995.26
TOTAL COST OF EXCAVATION, DISASSEMBLY, AND 

LOADING
$7,630.06

Notes: Line 3: Increased work rate from default of 0.00003 to 0.0002 to increase hours for  
removing tanks (two tanks)
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Demolition and Removal of Containment System (TS_07-1)

DEMOLITION OF CONTAINMENT SYSTEM
Area of containment system 2,051.0 ft2

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per work hour $106.03 per Work Hour

Work rate required to demolish one ft2 of containment system 0.0300 Work hr per ft2
Number of hours required to demolish the containment system 61.5

Cost to Demolish the Containment System $6,520.84

REMOVAL AND LOADING OF CONTAINMENT SYTEM
Volume of containment system 63.0 yd3

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per work hour $130.90 per Work Hour

Work rate required to remove and load one yd3 0.2670 Work hr per yd3
Number of hours required to remove and load the containment 

system
16.8 Work hrs

Subtotal of labor and equipment cost to remove and load the 
containment system

$2,199.12

Number of debris box containers needed to hold containment 
system

4 Containers

Cost of one 20-yd3 -capacity debris box container (rent per week) $914.73 per Container
Cost of containers $3,658.92

Cost of mobilization and demobilization (flat rate) $536.50
Cost to Remove and Load Containment System $6,394.54

TOTAL COST OF DEMOLITION AND REMOVAL OF 
CONTAINMENT SYSTEM

$12,915.38
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Tank Systems Removal of Soil (TS_08-1)

Volume of contaminated soil to be removed 610.0 yd3
Choose the appropriate level of PPE Protection Level C

Labor and equipment cost per work hour $165.05 per Work Hour
Work rate required to remove one yd3 0.0300 Work hr per yd3

Number of hours required to remove soil 18.3 Work hrs
Cost to remove soil $3,020.42

Number of debris box containers needed to contain soil 31 Containers
Cost of one 20-yd3 -capacity debris box container (rent per week) $914.73 per Container

Cost of debris box containers $28,356.63
Cost of mobilization and demobilization (flat rate) $536.50

TOTAL COST OF REMOVAL OF SOIL $31,913.55

Notes: Line 1:  Used 610 yds of soil ex situ rather than 507 cu yds in ground
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Tank Systems Certification of Closure (TS_09-1)

Number of units requiring certification of closure 3 Units
Cost of certification of closure per unit $4,418.61

TOTAL COST OF CERTIFICATION OF CLOSURE $13,255.83

Notes: Line 1: Used 3 units of closure - two tanks and one containment area due to complexity of  
reporting.

Page: 10



Facility: Phibro-Tech Inc. Santa Fe  
Springs

Unit: Tanks W1/W2 (Pond 1) 09/25/2015Facility: Phibro-Tech Inc. Santa Fe  
Springs

Unit: Tanks W1/W2 (Pond 1) 09/25/2015

Backfill and Grading Summary (BF_01-1)

Backfilling Excavated Areas (BF-02) $15,813.34
Grading to Provide Positive Slope (BF-03) $0.00

Backfilling Storage, Process, and Containment Pits (BF-04) $9,114.98
TOTAL COST OF BACKFILL AND GRADING $24,928.32
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Backfilling Excavated Areas (BF_02-1)

VOLUME OF EXCAVATED AREA
Volume 585.6 yd3

Compaction factor 0.2500
Volume of additional fill required because of compaction factor 146.4 yd3

Total volume of fill needed 732.0 yd3

BACKFILL AREA
Labor, material, and equipment cost per yd3 $20.87 per yd3

Subtotal of labor, material, and equipment cost to backfill $15,276.84
Cost of mobilization and demobilization (flat rate) $536.50

TOTAL COST OF BACKFILL $15,813.34

Notes: Lin1 1a:  Default value is 532.4 cu. yds.  added 10% since floor of containment starts 1 foot  
below grade so 11 feet of fill is required rather than 10 feet.  
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Backfilling Storage or Process Pits (BF_04-1)

INTERIOR VOLUME OF STORAGE OR PROCESS PIT
Interior Volume 558.0 yd3

Top Surface Area 1,369.0 ft2

COST FOR FILLING VOLUME
Selected Fill Material Soil (25% compaction)

Cost to purchase and deliver fill $12.35 per yd3
Subtotal of material cost to backfill $6,891.30

Labor and equipment cost to fill volume per yd3 $3.20 per yd3
Subtotal of labor and equipment cost to backfill $1,785.60

Cost to backfill storage or process pit $8,676.90

COST FOR FINISHING SURFACE
Selected Surface Finish Concrete Float Finish

Labor, material, and equipment cost to finish surface $0.32 per ft2
Subtotal of labor, material, and equipment cost to finish surface $438.08

TOTAL COST OF BACKFILLING STORAGE OR PROCESS PIT $9,114.98

Notes: 1a:  Added 10% to 507 cu yds since containment area starts 1 foot below grade and 11 feet  
of fill is required rather than 10 feet.
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Cover Installation Inventory (CI_01-1)

AREA OF COVER
Length 37.0 ft
Width 37.0 ft

Area of Cover 1,369.0 ft2
Area of Cover in yd2 152.1 yd2

VOLUME OF UNDIFFERENTIATED FILL
Thickness of Fill Layer 0.0 ft

Volume of Fill Layer 0.0 ft3
Volume of Fill Layer in yd3 0.0 yd3

VOLUME OF CLAY LAYER
Thickness of Clay Layer 3.0 ft

Volume of Clay Layer 4,107.0 ft3
Volume of Clay Layer in yd3 152.1 yd3

VOLUME OF SAND OR GRAVEL
Thickness of Sand or Gravel Layer 0.0 ft

Volume of Sand or Gravel Layer 0.0 ft3
Volume of Sand or Gravel Layer in yd3 0.0 yd3

VOLUME OF EARTHEN LAYER
Thickness of Earthen Layer 7.0 ft

Volume of Earthen Layer 9,583.0 ft3
Volume of Earthen Layer in yd3 354.9 yd3

VOLUME OF TOPSOIL LAYER
Thickness of Topsoil 0.0 ft

Volume of Topsoil Layer 0.0 ft3
Volume of Topsoil Layer in yd3 0.0 yd3

Notes: Seven foot of soil; three feet of clay; and one foot of asphalt assumed.
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Cover Installation Summary (CI_02-1)

Installation of Undifferentiated Fill (CI-03) $536.50
Installation of Clay Layer (CI-04) $9,779.98

Installation of Geomembrane (CI-05) $0.00
Installation of Drainage Layer (CI-06) $0.00

Installation of Earthen Layer (CI-07) $10,313.44
Installation of Topsoil (CI-08) $0.00

Establishment of Vegetative Cover (CI-09) $0.00
Installation of Colloid Clay Liner (CI-10) $0.00

Installation of Asphalt Cover (CI-11) $8,453.58
Subtotal of Closure Costs $29,083.50

Percentage of Engineering Expenses 10.0 %
Engineering Expenses $2,908.35

Survey Plat (CI-12) $0.00
Subtotal $31,991.85

Percentage of Contingency Allowance 20.0 %
Contingency Allowance $6,398.37

TOTAL COST OF COVER $38,390.22

Page: 15



Facility: Phibro-Tech Inc. Santa Fe  
Springs

Unit: Tanks W1/W2 (Pond 1) 09/25/2015Facility: Phibro-Tech Inc. Santa Fe  
Springs

Unit: Tanks W1/W2 (Pond 1) 09/25/2015

Installation of Undifferentiated Fill (CI_03-1)

PURCHASE AND DELIVERY OF UNDIFFERENTIATED FILL
Volume of undifferentiated fill required 0.0 yd3

Cost of undifferentiated fill per yd3 $12.45 per yd3
Subtotal of cost to purchase undifferentiated fill $0.00

Cost of delivery of undifferentiated fill per yd3 $7.14 per yd3
Subtotal of cost to deliver undifferentiated fill $0.00

Cost to Purchase and Deliver Undifferentiated Fill $0.00

SPREADING OF UNDIFFERENTIATED FILL LAYER
Labor and equipment cost per yd3 to spread undifferentiated fill $1.86 per yd3

Subtotal of labor and equipment cost to spread undifferentiated fill $0.00
Cost of mobilization and demobilization (flat rate) $536.50

Cost to Spread Undifferentiated Fill Layer $536.50
TOTAL COST OF INSTALLATION OF UNDIFFERENTIATED 

FILL LAYER
$536.50

Page: 16



Facility: Phibro-Tech Inc. Santa Fe  
Springs

Unit: Tanks W1/W2 (Pond 1) 09/25/2015Facility: Phibro-Tech Inc. Santa Fe  
Springs

Unit: Tanks W1/W2 (Pond 1) 09/25/2015

Installation of Clay Layer (CI_04-1)

PURCHASE AND DELIVERY OF CLAY
Volume of clay required 152.1 yd3

Compaction factor 0.4000
Volume of additional clay required per yd3 60.8 yd3

Total volume of clay required 212.9 yd3
Cost of clay per yd3 $10.57 per yd3

Subtotal of cost of clay $2,250.35
Cost of delivery of clay per yd3 $7.14 per yd3
Subtotal of cost to deliver clay $1,520.11

Cost to Purchase and Deliver Clay $3,770.46

SPREADING AND COMPACTING OF CLAY LAYER
Choose the appropriate level of PPE Protection Level C

Labor and equipment cost per work hour $254.60 per Work Hour
Work rate required to spread one yd3 of clay 0.0120 Work hr per yd3

Number of hours required to spread clay 2.6 Work hrs
Subtotal of labor and equipment cost to spread clay $661.96

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per work hour $308.51 per Work Hour

Work rate required to compact one yd3 of clay 0.0060 Work hr per yd3
Number of hours required to compact clay 1.3 Work hrs

Subtotal of labor and equipment cost to compact clay $401.06
Cost of mobilization and demobilization (flat rate) $536.50

Cost to Spread and Compact Clay Layer $1,599.52

TESTING OF CLAY LAYER
Area of landfill 1,369.0 ft2

Maximum landfill area per test 12,000.0 ft2 per Test
Number of tests per clay lift 1 Tests per Lift

Number of lifts required to construct a compacted two-foot layer 6 Lifts
Total number of tests required 6 Tests

Cost per set of tests $735.00 per Set of Tests
Cost to Perform Tests $4,410.00

TOTAL COST OF INSTALLATION OF CLAY LAYER $9,779.98

Page: 17



Facility: Phibro-Tech Inc. Santa Fe  
Springs

Unit: Tanks W1/W2 (Pond 1) 09/25/2015Facility: Phibro-Tech Inc. Santa Fe  
Springs

Unit: Tanks W1/W2 (Pond 1) 09/25/2015

Installation of Earthen Layer (CI_07-1)

PURCHASE AND DELIVERY OF EARTHEN LAYER
Volume of earthen material required 354.9 yd3

Compaction factor 0.2500
Volume of additional earthen material required 88.7 yd3

Total volume of earthen material required 443.6 yd3
Cost of earthen material per yd3 $12.45 per yd3

Subtotal of cost to purchase earthen material $5,522.82
Cost of delivery of earthen material per yd3 $7.14 per yd3
Subtotal of cost to deliver earthen material $3,167.30

Cost to Purchase and Deliver Earthen Material $8,690.12

SPREADING AND COMPACTING OF EARTHEN LAYER
Labor and equipment cost per yd3 to spread earthen material $2.02 per yd3

Subtotal of labor and equipment cost to spread earthen material $896.07
Labor and equipment cost per yd3 to compact earthen material $0.43 per yd3

Subtotal of labor and equipment cost to compact earthen material $190.75
Cost of mobilization and demobilization (flat rate) $536.50

Cost to Spread and Compact Earthen Material $1,623.32
TOTAL COST OF INSTALLATION OF EARTHEN LAYER $10,313.44
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Installation of Asphalt Cover (CI_11-1)

Area of cover 1,369.0 ft2
Cost of installing asphaltic concrete pavement, including binder 

course and wearing course 
$4.94 per ft2

Subtotal of cost to install pavement $6,762.86
Additional cost for engineering controls, inspection, and testing 

(percentages)
25.0 %

Cost of engineering controls, inspection, and testing $1,690.72
TOTAL COST OF INSTALLATION OF ASPHALT COVER $8,453.58

Notes: Line 2: Doubled default asphalt unit factor of 2.47 to 4.94 since one foot layer is assumed.
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Survey Plat (CI_12-1)

Area of cover 1,369.0 ft2
Convert area in ft2 to area in acres 0.0 Acres
Labor and materials cost per acre $1,502.20 per Acres
TOTAL COST OF SURVEY PLAT $0.00
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Decontamination Summary (DC_01-1)

Decontamination of Unit by Steam Cleaning or Pressure Washing 
(DC-02)

$25,362.86

Decontamination of Unit by Sandblasting (DC-03) $0.00
Decontamination of Heavy Equipment (DC-04) $5,665.05

TOTAL COST OF DECONTAMINATION $31,027.91
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Decontamination by Steam Cleaning or Pressure Wash (DC_02-1)

Area of unit to be decontaminated 8,875.0 ft2
Choose the appropriate level of PPE Protection Level D

Labor and equipment cost per hour $70.57 per Work Hour
Work rate to steam clean or pressure wash one ft2 0.0405 Work hr per ft2

Number of hours required to steam clean or pressure wash the 
unit 

359.4 Work hrs

Subtotal of labor and equipment costs to decontaminate unit by 
steam cleaning or pressure washing 

$25,362.86

Ratio of decontamination fluid to area 1.0 gals per ft2
Volume of decontamination fluid generated 8,875.0 gal

Decontamination fluid container type: Bulk
Number of drums required to contain decontamination fluid for 

removal
0 Drums

Cost of one drum $89.97 per Drum
Cost of drums needed to contain decontamination fluid $0.00

TOTAL COST OF DECONTAMINATION OF UNIT BY STEAM 
CLEANING OR PRESSURE WASHING 

$25,362.86

Notes: Area pressure washed includes tank after flush and containment area (8875 ft2)
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Decontamination of Heavy Equipment (DC_04-1)

Number of hours needed to decontaminate all heavy equipment 16.0 Work hrs
Cost of steam cleaner rental per hour $9.36 per Hour
Subtotal of steam cleaner rental costs $149.76

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per hour $108.03 per Work Hour

Subtotal of labor costs to decontaminate by steam cleaning $1,728.48
Ratio of decontamination fluid to hour 100.0 gals per hr

Volume of decontamination fluid generated 1,600.0 gal
Decontamination fluid container type: Bulk

Number of drums required to contain decontamination fluid for 
removal

0 Drums

Cost of one drum $89.97 per Drum
Cost of drums needed to contain decontamination fluid $0.00

Cost of construction of temporary decontamination area for heavy 
equipment. 

$2,469.06

Cost of demolition of temporary decontamination area for heavy 
equipment.

$1,317.75

TOTAL COST OF DECONTAMINATION OF HEAVY 
EQUIPMENT 

$5,665.05

Notes: Line 1: Four peieces of heavy equipment at 4 hours per piece
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Sampling and Analysis Inventory (SA_01-1)

Number of Drilling and Subsurface Soil Samples (2.5-inch boring) 13 Samples
Number of Drilling and Subsurface Soil Samples (4-inch boring) 0 Samples

Number of Concrete Core Samples 13 Samples
Number of Wipe Sample Locations 0 Sample Location

Number of Surface Water and Liquid Sample Locations 0 Sample Location
Number of Soil, Sludge, and Sediment Soil Samples 0 Sample Location

Number of Groundwater Sample Locations 0 Sample Location
Number of Lysimeters to be Sampled 0 Lysimeters
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Sampling and Analysis Summary (SA_02-1)

Drilling and Subsurface Soil Sample - 2.5-Inch-Diameter-Holes 
(SA-03)

$35,255.46

Drilling and Subsurface Soil Sample - 4-Inch-Diameter-Holes (SA-
04)

$0.00

Concrete Core Sample (SA-05) $1,564.55
Wipe Sample (SA-06) $0.00

Surface Water and Liquid Sample (SA-07) $7,949.55
Soil, Sludge, and Sediment Sample (SA-08) $0.00

Groundwater Sample (SA-09) $0.00
Soil-Pore Liquid Sample (SA-10) $0.00

Analysis of Subsurface Soil Sample (SA-11) $0.00
TOTAL SAMPLING AND ANALYSIS COST $44,769.56
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Drilling and Subsurface Soil Samples - 2.5-Inch-Diameter-Holes  
(SA_03-1)

DRILLING AND SUBSURFACE SOIL SAMPLE COSTS - 2.5-INCH-DIAMETER-HOLES
Number of borings to be drilled 13 Borings

Enter depth of boreholes (sum of all) 520 ft
Choose the appropriate drilling method Auger Boring - Level C

Labor and equipment cost per work hour $156.97 per Work Hour
Choose the appropriate drilling method Cased Borings 2.5-Inch
Work rate to drill 2.5-inch-diameter hole 0.4320 Work hr per Ft

Number of hours required to drill 2.5-inch diameter hole 224.6 Work hrs
Cost of Drilling 2.5-Inch Borings per Sampling Event $35,255.46 per Event

ANALYSIS OF DRILLING SAMPLE
Cost of Analysis per Sampling Event $0.00 per Event

SAMPLING EVENTS
Number of sampling events 1 Events

TOTAL COST OF SAMPLING AND ANALYSIS OF DRILLING 
AND SUBSURFACE SOIL SAMPLES FOR CLOSURE - 2.5-

INCH-DIAMETER-HOLES

$35,255.46

TOTAL COST OF SAMPLING AND ANALYSIS OF DRILLING 
AND SUBSURFACE SOIL SAMPLES FOR POST-CLOSURE 

CARE PER EVENT - 2.5-INCH-DIAMETER-HOLES

$35,255.46 per Event

Notes: Sampling analysis costs included as User Defined activity based on Excel sheet
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Concrete Core Samples (SA_05-1)

COLLECTION OF CORE SAMPLES
Number of corings to be drilled 13 Coring Samples

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per work hour $120.35 per Work Hour

Work rate to drill each core sample to a 6-inch depth 1.0000 Work hrs per  
Sample

Number of hours required to drill 3-inch-diameter boring 13.0 Work hrs
Cost of Collection per Sampling Event $1,564.55 per Event

ANALYSIS OF DRILLING SAMPLE
Cost of Analysis per Sampling Event $0.00 per Event

SAMPLING EVENTS
Number of sampling events 1 Events per yr

TOTAL COST OF SAMPLING AND ANALYSIS OF CORE 
SAMPLES

$1,564.55

Notes: Analyses of concrete core samples included with soil samples increased 172 (156 + 16  
QA/AC) samples by 13 plus 1 QA/QC.
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Surface Water and Liquid Samples (SA_07-1)

COLLECTION OF SURFACE WATER AND LIQUID SAMPLES
Number of sampling locations 10 Sample Location

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per work hour $148.51 per Work Hour

Work rate required to collect samples from one sampling location 0.5000 Work hrs per  
Sample

Number of hours required to collect all samples 5.0 Work hrs
Cost of Collection per Sampling Event $742.55 per Event

ANALYSIS OF SURFACE WATER AND LIQUID SAMPLES
Cost of Analysis per Sampling Event $7,207.00 per Event

SAMPLING EVENTS
Number of sampling events 1 Events

TOTAL COST OF SAMPLING AND ANALYSIS OF SURFACE 
WATER AND LIQUID SAMPLES

$7,949.55

Notes: Sampling allowance for initial tank samples (W1 and W2) and for waste streams during  
generation
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Surface Water and Liquid Samples (SA_07)
Cost of Analysis per Sampling Event

Method Standard Qty Quick Qty Total

Base neutral & acid extractable  
organics (SW 3510/SW 8270)

Liquid $190.00 10 $718.42 0 $1,900.00

Chromium H, hexavalent (SW  
7195) with prep

Liquid $45.00 10 $67.30 0 $450.00

Corrosivity (SW 1110) Both $25.00 10 $95.44 0 $250.00

Cyanide (SW 9010) with prep Liquid $35.00 10 $97.68 0 $350.00

Dioxins & Dibenzofurans (SW  
3550/SW 8280)

Solid $195.70 10 $391.40 0 $1,957.00

EP toxicity, metals (SW 1310) Both $130.00 10 $400.32 0 $1,300.00

Volatile organic analysis (SW  
5030/SW 8240)

Both $100.00 10 $377.66 0 $1,000.00
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Soil, Sludge, and Sediment Samples (SA_08-1)

COLLECTION OF SOIL, SLUDGE, AND SEDIMENT SAMPLES
Number of sampling locations 0 Sample Location

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per work hour $128.06 per Work Hour

Work rate required to collect samples from one sampling location 1.0000 Work hrs per  
Sample

Number of hours required to collect all samples 0.0 Work hrs
Cost of Collection per Sampling Event $0.00 per Event

ANALYSIS OF SOIL, SLUDGE, AND SEDIMENT SAMPLES
Cost of Analysis per Sampling Event $0.00 per Event

SAMPLING EVENTS
Number of sampling events 1 Events

TOTAL COST OF SAMPLING AND ANALYSIS OF SOIL, 
SLUDGE, AND SEDIMENT SAMPLES

$0.00
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Groundwater Samples (SA_09-1)

COLLECTION OF GROUNDWATER SAMPLES
Number of sampling locations 0 Sample Location

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per work hour $223.95 per Work Hour

Work rate required to collect samples from one sampling location 4.0000 Work hrs per  
Sample

Number of hours required to collect all samples 0.0 Work hrs
Cost of Collection per Sampling Event $0.00 per Event

ANALYSIS OF GROUNDWATER SAMPLES
Cost of Analysis per Sampling Event $0.00 per Event

SAMPLING EVENTS
Number of sampling events 0 Events

TOTAL COST OF SAMPLING AND ANALYSIS OF 
GROUNDWATER

$0.00
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Analysis of Subsurface Soil Samples (SA_11-1)

ANALYSIS OF SUBSURFACE SOIL SAMPLES
Enter the number of sampling events 0 Events

Cost of analysis per sampling event for subsurface soil sample $0.00 per Event
TOTAL COST OF ANALYSIS OF SUBSURFACE SOIL 

SAMPLES
$0.00
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Treatment and Disposal Summary (TD_01-1)

Treatment and Disposal of Wastes (TD-02) $95,433.28
Treatment and Disposal of Decontamination Fluids (TD-03) $23,105.19

Total Cost of Treatment and Disposal $118,538.47
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Treatment and Disposal of Waste (TD_02-1)

SOLID WASTE TREATMENT AND DISPOSAL
Solid Waste Type (Optional: Enter Name) Tank Debris

Volume in yd3 of solid waste to be treated and disposed of 87.0 yd3
Treatment and disposal costs per yd3 $185.44 per yd3

Cost to Treat and Dispose of Solid Waste $16,133.28

LIQUID WASTE TREATMENT AND DISPOSAL
Liquid Waste Type (Optional: Enter Name) 0

Volume in gallons of liquid waste to be treated and disposed of 61,000.0 gal
Treatment and disposal costs per gallon $1.30 per Gallon

Cost to Treat and Dispose of Liquid Waste $79,300.00

DRUMMED WASTE TREATMENT AND DISPOSAL
Drummed Waste Type (Optional: Enter Name) 0

Number of drums to be treated and disposed of 0 Drums
Treatment and disposal costs per drum $0.00 per Drum

Cost to Treat and Dispose of Drummed Waste $0.00
TOTAL COST FOR TREATMENT AND DISPOSAL OF WASTE $95,433.28

Notes: 2A.  Inventory Elimination from W-1/W-2 at assumed maximum volume

Solid waste in 1A includes Tank debris concrete pad and other sructures (including filter  
press)
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Treatment and Disposal of Decon Fluid (TD_03-1)

Volume of decontamination fluid generated from closure activities
Volume of decontamination fluid from Primary Unit 6,823.0 gal

Volume of decontamination fluid generated by steam cleaning or 
pressure washing (DC-02)

8,875.0 gal

Volume of decontamination fluid from heavy equipment (DC-04) 1,600.0 gal
Total Volume of Decontamination Fluid 17,298.0 gal

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per hour $122.67 per Work Hour

Work rate to pump decontamination fluid to a holding tank 0.0001 Work hr per gal
Number of hours required to pump decontamination fluid to a 

holding tank
1.7298 Work hrs

Subtotal of labor and equipment costs to pump decontamination 
fluid to a holding tank

$212.19

Number of days required to rent a holding tank 1 Days
Holding tank rental fee (10,000 gal tank per day) $202.80 per Day

Number of tanks required 2 Tanks
Subtotal of tank rental costs $405.60

Cost for treatment and disposal $1.30 per Gallon
Treatment and disposal costs for bulk liquid $22,487.40

TOTAL COST TO TREATMENT AND DISPOSE OF 
DECONTAMINATION FLUID AS A BULK LIQUID

$23,105.19

Notes: Line 10.  Used .75/gal for T&D rather than default of .43/gal
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User Defined Activity (UD_01-5)

NAME OF CLOSURE OR POST-CLOSURE ACTIVITY Sampling 
Analytical Costs

Number of units of work to be performed 1
Type of unit Tons

Appropriate level of PPE Protection Level B
Labor, material, and equipment cost per work hour $0.00

Work rate to perform one unit of activity 0.0000 Work hrs per Unit
Number of hours required to perform activity 0.0 Work hrs

Additional cost per unit $38,978.00 per Unit
Cost to conduct activity $38,978.00

Other cost(s) associated with this activity
Description of other costs 0

Cost $0.00
Description of other costs 0

Cost $0.00
Description of other costs 0

Cost $0.00
Description of other costs 0

Cost $0.00
Description of other costs 0

Cost $0.00
TOTAL COST OF USER DEFINED ACTIVITY $38,978.00
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User Defined Activity (UD_01-1)

NAME OF CLOSURE OR POST-CLOSURE ACTIVITY Risk 
Assessment for 

Cleanup 
Standards

Number of units of work to be performed 1
Type of unit Tons

Appropriate level of PPE Protection Level B
Labor, material, and equipment cost per work hour $0.00

Work rate to perform one unit of activity 0.0000 Work hrs per Unit
Number of hours required to perform activity 0.0 Work hrs

Additional cost per unit $0.00 per Unit
Cost to conduct activity $0.00

Other cost(s) associated with this activity
Description of other costs Rsik 

Assessment
Cost $40,000.00

Description of other costs 0
Cost $0.00

Description of other costs 0
Cost $0.00

Description of other costs 0
Cost $0.00

Description of other costs 0
Cost $0.00

TOTAL COST OF USER DEFINED ACTIVITY $40,000.00
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User Defined Activity (UD_01-2)

NAME OF CLOSURE OR POST-CLOSURE ACTIVITY Site Security
Number of units of work to be performed 4,368

Type of unit Tons
Appropriate level of PPE Protection Level B

Labor, material, and equipment cost per work hour $45.00
Work rate to perform one unit of activity 1.0000 Work hrs per Unit

Number of hours required to perform activity 4,368.0 Work hrs
Additional cost per unit $0.00 per Unit
Cost to conduct activity $196,560.00

Other cost(s) associated with this activity
Description of other costs 0

Cost $0.00
Description of other costs 0

Cost $0.00
Description of other costs 0

Cost $0.00
Description of other costs 0

Cost $0.00
Description of other costs 0

Cost $0.00
TOTAL COST OF USER DEFINED ACTIVITY $196,560.00

Notes: 1-1: Site security at 24 hrs per day. seven days per week for 26 weeks for 2688 hours
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User Defined Activity (UD_01-3)

NAME OF CLOSURE OR POST-CLOSURE ACTIVITY Installing Sheet 
Piles

Number of units of work to be performed 1,628
Type of unit Tons

Appropriate level of PPE Protection Level B
Labor, material, and equipment cost per work hour $0.00

Work rate to perform one unit of activity 0.0000 Work hrs per Unit
Number of hours required to perform activity 0.0 Work hrs

Additional cost per unit $40.00 per Unit
Cost to conduct activity $65,120.00

Other cost(s) associated with this activity
Description of other costs 0

Cost $0.00
Description of other costs 0

Cost $0.00
Description of other costs 0

Cost $0.00
Description of other costs 0

Cost $0.00
Description of other costs 0

Cost $0.00
TOTAL COST OF USER DEFINED ACTIVITY $65,120.00

Notes: Cost Sheet is for driving extract and salvage use of sheet piles required for excavation.   
Cost factor provided by Tony Ratto (AECOM Estimator) of 30 to 40 per square ft.  Square  
feet = 37*11*4=1628.  
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User Defined Activity (UD_01-4)

NAME OF CLOSURE OR POST-CLOSURE ACTIVITY Subsurface 
Remediation 

(CPS Injection)
Number of units of work to be performed 1

Type of unit Tons
Appropriate level of PPE Protection Level B

Labor, material, and equipment cost per work hour $0.00
Work rate to perform one unit of activity 0.0000 Work hrs per Unit

Number of hours required to perform activity 0.0 Work hrs
Additional cost per unit $0.00 per Unit
Cost to conduct activity $0.00

Other cost(s) associated with this activity
Description of other costs Remediation of 

Soil >10 ft bgs 
by CPS

Cost $631,250.00
Description of other costs 0

Cost $0.00
Description of other costs 0

Cost $0.00
Description of other costs 0

Cost $0.00
Description of other costs 0

Cost $0.00
TOTAL COST OF USER DEFINED ACTIVITY $631,250.00

Notes: Calcium polysulfide (CPS) injection costs obtained form Chris Alger (Iris Environmental)  
based on 25% of total CMS remedioation estimate
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Tank Systems Summary (TS_02-1)

Removal of Waste (TS-03) $1,978.65
Tank System Purging (ignitable waste only) (TS-04) $0.00

Flushing the Tank and Piping (TS-05) $448.49
Excavation, Disassembly, and Loading (TS-06) $4,155.63

Demolition and Removal of Containment System (TS-07) $7,888.94
Removal of Soil (TS-08) $3,544.77

Backfill and Grading (BF-01) $1,972.36
Decontamination (DC-01) $17,819.35

Sampling and Analysis (SA-02) $722.10
Monitoring Well Installation (MW-01) $0.00

Transportation (TR-01) $0.00
Treatment and Disposal (TD-01) $48,996.57

User Defined Cost (UD-01) $13,493.00
Subtotal of Closure Costs $101,019.86

Percentage of Engineering Expenses 10.0 %
Engineering Expenses $10,101.99

Certification of Closure (TS-09) $8,837.22
Subtotal $119,959.07

Percentage of Contingency Allowance 20.0 %
Contingency Allowance $23,991.81

Landfill Closure (Cover Installation) (CI-02) $2,926.20
TOTAL COST OF CLOSURE $146,877.08
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Tank Systems Inventory (TS_01-1)

UNIT DESCRIPTION AND MAXIMUM PERMITTED CAPACITY
Type of tank system Aboveground

Height or length of tank 16.0 ft
Diameter of tank 12.0 ft

Maximum permitted capacity of the tank 25,000.0 gal
Total length of ancillary piping 80.0 ft

Nominal diameter of ancillary piping 3.0 in
Maximum capacity of ancillary piping 29.4 gal

Maximum capacity of tank and ancillary piping 25,029.4 gal

SURFACE AREA OF TANK SYSTEM
Surface area of tank (interior and exterior) 1,432.6 ft2

VOLUME OF TANK SYSTEM TO BE REMOVED
Volume of Tank System to be Removed 3,346.0 ft3

Volume of Tank System to be Removed in yd3 123.9 yd3

SURFACE AREA OF SECONDARY CONTAINMENT SYSTEM PAD
Length 37.0 ft
Width 19.5 ft

Surface Area of Secondary Containment System Pad 721.5 ft2
Surface Area of Secondary Containment System Pad in yd2 80.2 yd2

VOLUME OF SECONDARY CONTAINMENT SYSTEM PAD
Thickness 0.5 ft

Volume of Secondary Containment Pad 13.4 yd3

SURFACE AREA OF SECONDARY CONTAINMENT SYSTEM BERM
Total Length 113.0 ft

Height 6.4 ft
Surface Area of Secondary Containment System Berm 723.2 ft2

Surface Area of Secondary Containment System Berm in yd2 80.4 yd2

VOLUME OF SECONDARY CONTAINMENT SYSTEM BERM
Thickness 0.5 ft

Volume of Secondary Containment System Berm 13.4 yd3

SURFACE AREA OF OTHER STRUCTURES IN SECONDARY CONTAINMENT SYSTEM
Surface Area of Other Structures 0.0 ft2
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Surface Area of Other Structures in yd2 0.0 yd2

VOLUME OF OTHER STRUCTURES IN SECONDARY CONTAINMENT SYSTEM
Volume of Other Structures 0.0 yd3

VOLUME OF CONTAMINATED SOIL TO BE REMOVED
Length 37.0 ft
Width 19.5 ft
Depth 2.0 ft

Volume of Contaminated Soil to be Removed 1,443.0 ft3
Volume of Contaminated Soil to be Removed in yd3 53.4 yd3

Notes: Doubled Tank volume to account for two tanks in same containment area.  Model output is  
solely based on tank sq. feet.; manually entered tank sq. footage based on sum of surface  
area for all tanks in area

2 feet of soil excavated
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Tank Systems Removal of Waste (TS_03-1)

Maximum volume of waste to be removed from the tank and 
ancillary piping

25,029.4 gal

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per work hour $263.82 per Work Hour

Work rate required to remove waste from tank and ancillary 
piping

0.0003 Work hr per gal

Number of hours required to remove waste from tank and 
ancillary piping

7.5 Work hrs

TOTAL COST OF REMOVAL OF WASTE FROM TANK AND 
ANCILLARY PIPING

$1,978.65
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Flushing the Tank and Piping (TS_05-1)

Maximum capacity of the tank and ancillary piping 2,865.0 gal
Number of times tank and ancillary piping are flushed 1

Total volume of flushing solution 2,865.0 gal
Choose the appropriate level of PPE Protection Level C

Labor and equipment cost per work hour $263.82 per Work Hour
Work rate required to flush tank and ancillary piping 0.0006 Work hr per gal

Number of hours required to flush tank and ancillary piping 1.7 Work hrs
Subtotal of labor and equipment cost to flush tank and ancillary 

piping
$448.49

Flushing solution is contained in: Bulk
Number of drums required to contain flushing solution 0 Drums

Cost of one drum $89.97
Cost of drums needed to contain flushing solution $0.00

TOTAL COST TO FLUSH TANK AND ANCILLARY PIPING $448.49

Notes: No flushing pressure washing at 1.0 gal/ft2 for 2865 ft2
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Tank Systems Excavation, Disassembly, and Loading (TS_06-1)

DISASSEMBLY OF ANCILLARY PIPING
Length of ancillary piping to be disassembled 80.0 ft

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per work hour $121.16 per Work Hour

Work rate required to disassemble one foot of pipe 0.1500 Work hr per Ft
Number of hours required to disassemble ancillary piping 12.0 Work hrs

Cost of Disassembly of Ancillary Piping $1,453.92

EXCAVATION AND LOADING (FOR IN-GROUND AND UNDERGROUND TANKS ONLY)
Capacity of Tank 0.0 gal

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per work hour $794.69 per Work Hour

Work rate required to excavate and load tank per gallon capacity 0.000000 Work hr per gal
Number of hours required to excavate and load tank 0.0 Work hrs

Cost to Excavate and Load Tank $0.00

REMOVE TANK (FOR ON-GROUND AND ABOVEGROUND TANKS ONLY)
Capacity of Tank 25,000.0 gal

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per work hour $327.48 per Work Hour

Work rate required to load tank per gallon capacity 0.000330 Work hr per gal
Number of hours required to load tank 8.25 Work hrs

Cost to Load Tank $2,701.71
TOTAL COST OF EXCAVATION, DISASSEMBLY, AND 

LOADING
$4,155.63
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Demolition and Removal of Containment System (TS_07-1)

DEMOLITION OF CONTAINMENT SYSTEM
Area of containment system 1,440.0 ft2

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per work hour $106.03 per Work Hour

Work rate required to demolish one ft2 of containment system 0.0300 Work hr per ft2
Number of hours required to demolish the containment system 43.2

Cost to Demolish the Containment System $4,580.50

REMOVAL AND LOADING OF CONTAINMENT SYTEM
Volume of containment system 26.8 yd3

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per work hour $130.90 per Work Hour

Work rate required to remove and load one yd3 0.2670 Work hr per yd3
Number of hours required to remove and load the containment 

system
7.2 Work hrs

Subtotal of labor and equipment cost to remove and load the 
containment system

$942.48

Number of debris box containers needed to hold containment 
system

2 Containers

Cost of one 20-yd3 -capacity debris box container (rent per week) $914.73 per Container
Cost of containers $1,829.46

Cost of mobilization and demobilization (flat rate) $536.50
Cost to Remove and Load Containment System $3,308.44

TOTAL COST OF DEMOLITION AND REMOVAL OF 
CONTAINMENT SYSTEM

$7,888.94
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Tank Systems Removal of Soil (TS_08-1)

Volume of contaminated soil to be removed 53.4 yd3
Choose the appropriate level of PPE Protection Level C

Labor and equipment cost per work hour $165.05 per Work Hour
Work rate required to remove one yd3 0.0300 Work hr per yd3

Number of hours required to remove soil 1.6 Work hrs
Cost to remove soil $264.08

Number of debris box containers needed to contain soil 3 Containers
Cost of one 20-yd3 -capacity debris box container (rent per week) $914.73 per Container

Cost of debris box containers $2,744.19
Cost of mobilization and demobilization (flat rate) $536.50

TOTAL COST OF REMOVAL OF SOIL $3,544.77
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Tank Systems Certification of Closure (TS_09-1)

Number of units requiring certification of closure 2 Units
Cost of certification of closure per unit $4,418.61

TOTAL COST OF CERTIFICATION OF CLOSURE $8,837.22

Notes: Assumed two closure certification units
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Backfill and Grading Summary (BF_01-1)

Backfilling Excavated Areas (BF-02) $1,972.36
Grading to Provide Positive Slope (BF-03) $0.00

Backfilling Storage, Process, and Containment Pits (BF-04) $0.00
TOTAL COST OF BACKFILL AND GRADING $1,972.36
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Backfilling Excavated Areas (BF_02-1)

VOLUME OF EXCAVATED AREA
Volume 55.0 yd3

Compaction factor 0.2500
Volume of additional fill required because of compaction factor 13.8 yd3

Total volume of fill needed 68.8 yd3

BACKFILL AREA
Labor, material, and equipment cost per yd3 $20.87 per yd3

Subtotal of labor, material, and equipment cost to backfill $1,435.86
Cost of mobilization and demobilization (flat rate) $536.50

TOTAL COST OF BACKFILL $1,972.36

Notes: 53.5 cu yds removed
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Cover Installation Inventory (CI_01-1)

AREA OF COVER
Length 37.0 ft
Width 19.5 ft

Area of Cover 721.5 ft2
Area of Cover in yd2 80.2 yd2

VOLUME OF UNDIFFERENTIATED FILL
Thickness of Fill Layer 2.0 ft

Volume of Fill Layer 1,443.0 ft3
Volume of Fill Layer in yd3 53.4 yd3

VOLUME OF CLAY LAYER
Thickness of Clay Layer 0.0 ft

Volume of Clay Layer 0.0 ft3
Volume of Clay Layer in yd3 0.0 yd3

VOLUME OF SAND OR GRAVEL
Thickness of Sand or Gravel Layer 0.0 ft

Volume of Sand or Gravel Layer 0.0 ft3
Volume of Sand or Gravel Layer in yd3 0.0 yd3

VOLUME OF EARTHEN LAYER
Thickness of Earthen Layer 2.0 ft

Volume of Earthen Layer 1,443.0 ft3
Volume of Earthen Layer in yd3 53.4 yd3

VOLUME OF TOPSOIL LAYER
Thickness of Topsoil 0.0 ft

Volume of Topsoil Layer 0.0 ft3
Volume of Topsoil Layer in yd3 0.0 yd3
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Cover Installation Summary (CI_02-1)

Installation of Undifferentiated Fill (CI-03) $0.00
Installation of Clay Layer (CI-04) $0.00

Installation of Geomembrane (CI-05) $0.00
Installation of Drainage Layer (CI-06) $0.00

Installation of Earthen Layer (CI-07) $0.00
Installation of Topsoil (CI-08) $0.00

Establishment of Vegetative Cover (CI-09) $0.00
Installation of Colloid Clay Liner (CI-10) $0.00

Installation of Asphalt Cover (CI-11) $2,216.82
Subtotal of Closure Costs $2,216.82

Percentage of Engineering Expenses 10.0 %
Engineering Expenses $221.68

Survey Plat (CI-12) $0.00
Subtotal $2,438.50

Percentage of Contingency Allowance 20.0 %
Contingency Allowance $487.70

TOTAL COST OF COVER $2,926.20
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Installation of Asphalt Cover (CI_11-1)

Area of cover 718.0 ft2
Cost of installing asphaltic concrete pavement, including binder 

course and wearing course 
$2.47 per ft2

Subtotal of cost to install pavement $1,773.46
Additional cost for engineering controls, inspection, and testing 

(percentages)
25.0 %

Cost of engineering controls, inspection, and testing $443.36
TOTAL COST OF INSTALLATION OF ASPHALT COVER $2,216.82

Notes: Simple asphalt cover over former containment surface area
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Decontamination Summary (DC_01-1)

Decontamination of Unit by Steam Cleaning or Pressure Washing 
(DC-02)

$13,093.42

Decontamination of Unit by Sandblasting (DC-03) $0.00
Decontamination of Heavy Equipment (DC-04) $4,725.93

TOTAL COST OF DECONTAMINATION $17,819.35
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Decontamination by Steam Cleaning or Pressure Wash (DC_02-1)

Area of unit to be decontaminated 3,099.0 ft2
Choose the appropriate level of PPE Protection Level C

Labor and equipment cost per hour $104.33 per Work Hour
Work rate to steam clean or pressure wash one ft2 0.0405 Work hr per ft2

Number of hours required to steam clean or pressure wash the 
unit 

125.5 Work hrs

Subtotal of labor and equipment costs to decontaminate unit by 
steam cleaning or pressure washing 

$13,093.42

Ratio of decontamination fluid to area 1.0 gals per ft2
Volume of decontamination fluid generated 3,099.0 gal

Decontamination fluid container type: Bulk
Number of drums required to contain decontamination fluid for 

removal
0 Drums

Cost of one drum $89.97 per Drum
Cost of drums needed to contain decontamination fluid $0.00

TOTAL COST OF DECONTAMINATION OF UNIT BY STEAM 
CLEANING OR PRESSURE WASHING 

$13,093.42

Notes: 3099 ft2 for tank surface area and containment surafce area
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Decontamination of Heavy Equipment (DC_04-1)

Number of hours needed to decontaminate all heavy equipment 8.0 Work hrs
Cost of steam cleaner rental per hour $9.36 per Hour
Subtotal of steam cleaner rental costs $74.88

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per hour $108.03 per Work Hour

Subtotal of labor costs to decontaminate by steam cleaning $864.24
Ratio of decontamination fluid to hour 100.0 gals per hr

Volume of decontamination fluid generated 800.0 gal
Decontamination fluid container type: Bulk

Number of drums required to contain decontamination fluid for 
removal

0 Drums

Cost of one drum $89.97 per Drum
Cost of drums needed to contain decontamination fluid $0.00

Cost of construction of temporary decontamination area for heavy 
equipment. 

$2,469.06

Cost of demolition of temporary decontamination area for heavy 
equipment.

$1,317.75

TOTAL COST OF DECONTAMINATION OF HEAVY 
EQUIPMENT 

$4,725.93
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Sampling and Analysis Inventory (SA_01-1)

Number of Drilling and Subsurface Soil Samples (2.5-inch boring) 6 Samples
Number of Drilling and Subsurface Soil Samples (4-inch boring) 0 Samples

Number of Concrete Core Samples 6 Samples
Number of Wipe Sample Locations 0 Sample Location

Number of Surface Water and Liquid Sample Locations 0 Sample Location
Number of Soil, Sludge, and Sediment Soil Samples 18 Sample Location

Number of Groundwater Sample Locations 0 Sample Location
Number of Lysimeters to be Sampled 0 Lysimeters

Notes: Sample analytical costs included as User defined activity from Excel table
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Sampling and Analysis Summary (SA_02-1)

Drilling and Subsurface Soil Sample - 2.5-Inch-Diameter-Holes 
(SA-03)

$0.00

Drilling and Subsurface Soil Sample - 4-Inch-Diameter-Holes (SA-
04)

$0.00

Concrete Core Sample (SA-05) $722.10
Wipe Sample (SA-06) $0.00

Surface Water and Liquid Sample (SA-07) $0.00
Soil, Sludge, and Sediment Sample (SA-08) $0.00

Groundwater Sample (SA-09) $0.00
Soil-Pore Liquid Sample (SA-10) $0.00

Analysis of Subsurface Soil Sample (SA-11) $0.00
TOTAL SAMPLING AND ANALYSIS COST $722.10
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Drilling and Subsurface Soil Samples - 2.5-Inch-Diameter-Holes  
(SA_03-1)

DRILLING AND SUBSURFACE SOIL SAMPLE COSTS - 2.5-INCH-DIAMETER-HOLES
Number of borings to be drilled 6 Borings

Enter depth of boreholes (sum of all) 240 ft
Choose the appropriate drilling method Auger Boring - Level C

Labor and equipment cost per work hour $156.97 per Work Hour
Choose the appropriate drilling method Hollow-Stem Auger 2.5-Inch
Work rate to drill 2.5-inch-diameter hole 0.3050 Work hr per Ft

Number of hours required to drill 2.5-inch diameter hole 73.2 Work hrs
Cost of Drilling 2.5-Inch Borings per Sampling Event $11,490.20 per Event

ANALYSIS OF DRILLING SAMPLE
Cost of Analysis per Sampling Event $0.00 per Event

SAMPLING EVENTS
Number of sampling events 0 Events

TOTAL COST OF SAMPLING AND ANALYSIS OF DRILLING 
AND SUBSURFACE SOIL SAMPLES FOR CLOSURE - 2.5-

INCH-DIAMETER-HOLES

$0.00

TOTAL COST OF SAMPLING AND ANALYSIS OF DRILLING 
AND SUBSURFACE SOIL SAMPLES FOR POST-CLOSURE 

CARE PER EVENT - 2.5-INCH-DIAMETER-HOLES

$11,490.20 per Event
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Concrete Core Samples (SA_05-1)

COLLECTION OF CORE SAMPLES
Number of corings to be drilled 6 Coring Samples

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per work hour $120.35 per Work Hour

Work rate to drill each core sample to a 6-inch depth 1.0000 Work hrs per  
Sample

Number of hours required to drill 3-inch-diameter boring 6.0 Work hrs
Cost of Collection per Sampling Event $722.10 per Event

ANALYSIS OF DRILLING SAMPLE
Cost of Analysis per Sampling Event $0.00 per Event

SAMPLING EVENTS
Number of sampling events 1 Events per yr

TOTAL COST OF SAMPLING AND ANALYSIS OF CORE 
SAMPLES

$722.10
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Treatment and Disposal Summary (TD_01-1)

Treatment and Disposal of Wastes (TD-02) $39,917.60
Treatment and Disposal of Decontamination Fluids (TD-03) $9,078.97

Total Cost of Treatment and Disposal $48,996.57
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Treatment and Disposal of Waste (TD_02-1)

SOLID WASTE TREATMENT AND DISPOSAL
Solid Waste Type (Optional: Enter Name) Tank Debris and 

concret cont. 
area

Volume in yd3 of solid waste to be treated and disposed of 40.0 yd3
Treatment and disposal costs per yd3 $185.44 per yd3

Cost to Treat and Dispose of Solid Waste $7,417.60

LIQUID WASTE TREATMENT AND DISPOSAL
Liquid Waste Type (Optional: Enter Name) Inventory

Volume in gallons of liquid waste to be treated and disposed of 25,000.0 gal
Treatment and disposal costs per gallon $1.30 per Gallon

Cost to Treat and Dispose of Liquid Waste $32,500.00

DRUMMED WASTE TREATMENT AND DISPOSAL
Drummed Waste Type (Optional: Enter Name) 0

Number of drums to be treated and disposed of 0 Drums
Treatment and disposal costs per drum $0.00 per Drum

Cost to Treat and Dispose of Drummed Waste $0.00
TOTAL COST FOR TREATMENT AND DISPOSAL OF WASTE $39,917.60
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Treatment and Disposal of Decon Fluid (TD_03-1)

Volume of decontamination fluid generated from closure activities
Volume of decontamination fluid from Primary Unit 2,865.0 gal

Volume of decontamination fluid generated by steam cleaning or 
pressure washing (DC-02)

3,099.0 gal

Volume of decontamination fluid from heavy equipment (DC-04) 800.0 gal
Total Volume of Decontamination Fluid 6,764.0 gal

Choose the appropriate level of PPE Protection Level C
Labor and equipment cost per hour $122.67 per Work Hour

Work rate to pump decontamination fluid to a holding tank 0.0001 Work hr per gal
Number of hours required to pump decontamination fluid to a 

holding tank
0.6764 Work hrs

Subtotal of labor and equipment costs to pump decontamination 
fluid to a holding tank

$82.97

Number of days required to rent a holding tank 1 Days
Holding tank rental fee (10,000 gal tank per day) $202.80 per Day

Number of tanks required 1 Tanks
Subtotal of tank rental costs $202.80

Cost for treatment and disposal $1.30 per Gallon
Treatment and disposal costs for bulk liquid $8,793.20

TOTAL COST TO TREATMENT AND DISPOSE OF 
DECONTAMINATION FLUID AS A BULK LIQUID

$9,078.97

Page: 64



Facility: Phibro-Tech Inc. Santa Fe  
Springs

Unit: Tanks W3/W4 09/25/2015Facility: Phibro-Tech Inc. Santa Fe  
Springs

Unit: Tanks W3/W4 09/25/2015

User Defined Activity (UD_01-1)

NAME OF CLOSURE OR POST-CLOSURE ACTIVITY Analytical Costs
Number of units of work to be performed 1

Type of unit Tons
Appropriate level of PPE Protection Level B

Labor, material, and equipment cost per work hour $0.00
Work rate to perform one unit of activity 0.0000 Work hrs per Unit

Number of hours required to perform activity 0.0 Work hrs
Additional cost per unit $0.00 per Unit
Cost to conduct activity $0.00

Other cost(s) associated with this activity
Description of other costs Lab Fees

Cost $13,493.00
Description of other costs 0

Cost $0.00
Description of other costs 0

Cost $0.00
Description of other costs 0

Cost $0.00
Description of other costs 0

Cost $0.00
TOTAL COST OF USER DEFINED ACTIVITY $13,493.00
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Appendix F:  Pond I Area Subsurface Remediation Work Plan 

1.0 Summary of Remediation Approach 

The Pond 1 closure plan assumes that the top 10 feet of soils, as measured from beneath the Pond 

1 containment slab, will be excavated and disposed of offsite.  In order to address chromium 

(both trivalent and hexavalent), which are the primary remaining chemicals of concern, a 

calcium polysulfide (CPS) solution injection program will be performed as part of the closure 

process to reduce and fix the chromium in soil.  The injections will be performed after removal 

of the concrete containment and prior to soil excavation for ease of access and to provide a 

buffer zone between the drilling equipment and the target zones beginning at 10 feet bgs.  The 

injections will be performed using direct-push technology and with down-rod tooling.  Once the 

injection program is completed, the near surface soils left uninjected will be ready for excavation 

and closure in accordance with the closure plan. 

1.1 CPS/In Situ Oxidation Technology Overview 

In situ stabilization of hexavalent chromium uses chemical reduction or fixation.  Chemical 

reduction or fixation of hexavalent chromium reduces it to the more stable trivalent chromium, 

which then precipitates or adsorbs to the soil matrix material in the aquifer.  A reductant such as 

CPS can ultimately convert the more toxic and soluble hexavalent form of chromium into an 

insoluble and relatively non-toxic hydroxide (OH) compound.  This will both eliminate the 

hexavalent chromium and will significantly reduce or eliminate the amount of chromium in 

groundwater. The following reaction describes the reaction of chromate with CPS (Spectrum 

Analytical, 2007): 

2CrO4
-2

 + 3CaS5 + 10H
+
  2Cr(OH)3 + 15S

0
 + 3Ca

+2
 + 2H2O  

The final products of the reaction are insoluble non-toxic hydroxide compounds, sulfur, calcium, 

and water.  

The CPS solution would be injected into the subsurface vadose or saturated zones using specially 

designed injection tooling mounted to a direct push drill rig.  The solution is mixed to a specified 

weight percent concentration in surface holding tanks and then injected under controlled 

pressures and flow rates to the target depth.  Upon contact, hexavalent chromium is stabilized 

into a non-toxic chemical form. 

2.0 Injection Program  

This section describes injection activities for the vadose zone, which includes the unsaturated 

Gage Aquifer and unnamed aquitard.    



2.1 Overview 

A grid of injection locations will be established across the former Pond 1 footprint based on 

closure soil sampling data defining the extent of hexavalent chromium to ensure contact between 

the CPS solution and the unsaturated (vadose zone) soils exhibiting elevated concentrations of 

hexavalent chromium.  The assumed 35-foot thick target injection zone will extend from 

approximately 10 to 40 feet below the bottom of the Pond 1 foundation slab. The unsaturated soil 

is composed of four stratigraphic layers.  The top layer is fill, which may extend 5 to 10 feet 

below bottom of the Pond 1 foundation slab.  The Gage Aquifer is an unsaturated sand layer and 

extends below the fill to approximately 25 feet bottom of the Pond 1 foundation slab.  Below the 

Gage Aquifer is an unnamed aquitard of silt and clay, which extends approximately 40 feet 

below the bottom of the Pond 1 foundation slab.  Below the unnamed aquitard is the Hollydale 

Aquifer, which extends between approximately 50 and 150 feet bgs.  While it is typically a 

water-bearing aquifer, the Hollydale Aquifer is currently unsaturated from the bottom of the 

unnamed aquitard to a depth of approximately 75 feet bgs due to drought conditions.  The top 5 

feet of the unsaturated Hollydale Aquifer will be included in the target injection zone.   

Groundwater quality would be monitored in existing groundwater monitoring wells in 

accordance with an updated version of the existing Waste Discharge Requirements (WDR) 

permit issued for the previous Pilot Test by the Los Angeles Regional Water Quality Control 

Board.  Existing groundwater monitoring wells surrounding the anticipated target zones are 

adequate for complying with the WDR permit requirements.  Installation of additional 

monitoring wells is not anticipated. 

The 29 percent by weight aqueous solution of CPS would be delivered by tanker truck to the site 

and stored in an appropriate tank.  During injection activities, the CPS solution would be pumped 

into 300-gallon tanks located on the injection vehicle and mixed to the pre-determined 

concentration prior to injection.  The mixed solution would be pumped through a manifold to 

single or multiple hoses at once, which would be connected to the injection tooling through 

pressure seals.  The CPS solution would be pumped using a progressive cavity pump, and flow 

rates and pressures would be monitored during the injection.  Injection into the vadose zone will 

begin at a low flow rate and low pressure and slowly increase.  As the flow rate increases, the 

pressure will increase.  Initially, the low flow rates and pressures will be used to inject by 

flooding the pore spaces.  As flow rates and pressures increase, they will be continuously 

monitored to determine when microfracturing is occurring.  When microfracturing is detected, 

flow rates and pressure will be decreased to maximize the flow rates while continuing to flood 

the pore spaces. 

Groundwater samples would be collected from designated monitoring wells in order to document 

the changes in groundwater chemistry before and after the soil injection.  After injection into 

both vadose zone units, the boreholes will be grouted with neat cement and bentonite and the 

surface seal constructed with like materials.  



2.2 Injection 

Specific details of the injection program will be submitted to DTSC in a work plan within 30 

days of DTSC approval of the Soil Sampling and Analysis Report described in Appendix B.  The 

work plan will include estimated injection boring spacing, injection intervals, target pressures, 

and estimated volumes of CPS solution. 

3.0 Confirmation Sampling  

Soil confirmation sampling will be performed following the injection process.  Groundwater 

monitoring would be conducted in accordance with the WDR permit.  Confirmatory sampling 

will be conducted following injection 

3.1 Vadose Zone   

Vadose zone injection adequacy will be confirmed by collecting discrete soil samples from 

spaced boreholes no earlier than three days following injection.  The final number of 

confirmation boreholes will be proposed to DTSC prior to the injection program, and based on 

the pre-remediation soils sampling program.  All soil samples will be collected using a direct 

push drill rig.  Continuous soil samples will be collected in the direct push core barrel vertically 

throughout the injection zones.  Soil samples for chemical analysis will be collected at regular 

intervals guided by pre-injection chromium detections. 

Soil samples will be collected in the direct push core barrel.  Soil samples for laboratory analysis 

will at a minimum be collected in the middle of each five foot depth..  Soil samples will be 

analyzed for the same constituents as the baseline samples, as presented on Table 1.  Samples 

will be visually screened in the field for the presence of the CPS reaction.   

For metals and pH analysis in soil, an intact 6-inch portion of the plastic core barrel sleeve will 

be cut, labeled, the ends covered with Teflon
TM

 tape, fitted with plastic end caps, and attached 

with silicon tape.  For possible analysis of soil samples for volatile organic compounds (VOCs), 

the plastic core barrel sleeve will be cut open and soil will be collected in two 5 milligram (mg) 

EnCore® soil samplers.  EnCore® samplers and sample tubes will be stored in iced coolers for 

transport under chain-of-custody protocol to a California certified laboratory.  

3.2 Groundwater 

Nearby groundwater monitoring wells will be used for monitoring in accordance with the WDR 

and WQSAP requirements.  Monitoring will be initiated after the completion of the CPS 

injections to document the influence of the treatment technology on groundwater.  Given the 

historical (pre-pilot test) widespread and offsite distribution of chromium in local groundwater, 

combined with past and proposed additional CPS injections around the Pond 1 area, it is unlikely 



that a definitive change in groundwater conditions will be noted in surrounding wells that can be 

correlated to the Pond 1 injections.  However, by following the groundwater monitoring program 

as described, groundwater changes will be documented.    

3.2.1 Groundwater Sampling Procedures 

This section summarizes the performance monitoring groundwater sampling procedures.  

Groundwater samples will be collected using dedicated tubing and submersible pumps.  

Sampling will be conducted using low-flow purging and sampling procedures in accordance with 

the ASTM Standard Practice for Low-Flow Purging and Sampling for Wells and Devices Used 

for Ground-Water Quality Investigations (ASTM 2002). 

Performance monitoring will consist of collecting groundwater samples for chemical analysis at 

an off-site laboratory and collection of field parameters (Table 1).  Groundwater samples will be 

analyzed for hexavalent chromium, total chromium, VOCs, general minerals, sulfate, and 

sulfide.  Field parameters will include water level, temperature, dissolved oxygen (DO), pH, 

specific conductance, turbidity, total dissolved solids, turbidity, and oxygen reduction potential 

(ORP).   

Before groundwater sampling, each well head space will be screened for VOCs using a PID and 

the height of the water column in the well measured.  Static water levels will be measured using 

a water level indicator to establish a baseline water depth to monitor for induced drawdown 

during low-flow purging.  The pump will be placed at the approximate middle of the screened 

interval.  The standard flow rate for low-flow purging and sampling is 100 to 500 ml/min.  The 

appropriate pump rate will be determined at each well by starting with a low pump rate while 

simultaneously measuring the water level.  If drawdown is imperceptible then the pump rate will 

be increased slowly and adjusted to the point at which drawdown stabilizes.  The goal is to keep 

drawdown at or below approximately 0.33 feet, or less than 25% of the distance between the top 

of the screen and the pump.  The optimal pump rates are anticipated to be between 

approximately 100 ml/min and 150 ml/min based on low-flow sampling conducted at the 

Facility.      

During purging, water quality parameters will be measured using a Yellow Springs Incorporated 

(YSI) 556 model (or equivalent) multimeter with a flow-through cell, and a Hack turbidity meter 

(or equivalent).  Low-flow purging will continue until parameter measurements of temperature, 

pH, conductivity, DO, and ORP are within 10 % of previous readings, and turbidity is ideally 

below 10 NTUs.       

After water quality parameters stabilize, the flow-through cell will be removed and groundwater 

samples will be collected through the dedicated tube while the pump rate remained constant.  

Unfiltered groundwater samples will be collected in three 40 milliliter (ml) glass vials (preserved 



with hydrochloric acid) and one unpreserved 500 ml plastic bottle.  Groundwater collected for 

dissolved metals analysis for total chromium will be field filtered using a new, disposable 0.45-

micron filter attached directly to the dedicated tubing.  Filtered groundwater will be collected in 

one 500 ml plastic bottle preserved with sodium hydroxide.   

The sample bottles will be labeled, placed inside plastic zip-lock bags and then placed 

immediately into iced coolers.  Sample containers will be stored in iced coolers for transport 

under chain-of-custody protocol, and sent to a California-certified laboratory for the following 

analyses: 

 VOCs by EPA Method 8260B 

 Dissolved total chromium by EPA Method 6010B  

 Hexavalent chromium (Cr
+6

) by EPA Method 7199 

 General Minerals including alkalinity as Calcium Carbonate (CaCO3) by Method 

SM2320B; calcium (Ca), Iron (Fe), Magnesium (Mg), and Sodium (Na) by EPA 

Method 200.7; Manganese (Mn) by EPA Method 6010 

 Sulfate (SO4
2−

) by EPA Method 300.0, and Sulfide (S
2−

) by EPA Method 376.2 

4.0 Health and Safety 

Site health and safety procedures will conform to the current site Health and Safety Plan as 

modified for the proposed tasks.  It is anticipated that the entire program can be completed using 

Level D personal protection.  A copy of the modified Plan will be provided to DTSC Staff prior 

to initiation of the field program. 

 

5.0 Data Evaluation 

PTI will prepare a work plan describing the approach proposed to define and demonstrate 

whether closure performance standards have been achieved.  The work plan will also present a 

decision tree to illustrate the process for determining whether additional treatment is required.  

The work plan will be submitted to DTSC no later than 60 days prior to the start of confirmation 

sampling for DTSC review and approval. 

http://en.wikipedia.org/wiki/Sulfur
http://en.wikipedia.org/wiki/Sulfur
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1.0  INTRODUCTION 

This Water Quality Sampling and Analysis Plan for the Pond 1 Closure (P1WQSAP) at Phibro-

Tech, Inc. (“PTI”) for the facility located at 8851 Dice Road in Santa Fe Springs, California (the 

“Facility” or the “Site”) to comply with Title 22, Chapter 15, Article 6, Sections 66265.90 

through 66265.99 (Water Quality Monitoring and Response Programs for Resource 

Conservation and Recovery Act (RCRA) Interim Status Facilities), based on  the previous use of 

Pond 1 as a surface impoundment that received hazardous waste after November 19, 1980.   

This P1WQSAP is specific to the Pond 1 Closure Plan.  A separate WQSAP exists for the 

monitoring of groundwater for the entire PTI facility.  The two plans are similar in scope and 

interrelated.   

1.1 Organization of Plan  

The plan is organized into four separate sections.  

Section 1, Introduction, discusses the background of the Pond 1 Unit within the regulatory 

framework. 

Section 2, Pond 1 Closure Groundwater Monitoring Program, describes the Sampling and 

Analysis Plan for groundwater at Pond 1. 

Section 3, Field Sampling Methods, presents the rationale for sampling and analysis, pre-

sampling activities, purging and sampling methods, sampling handling, and reporting... 

Section 4, Statistical Evaluation, outlines the statistical methods recommended to monitor the 

correction action program. 

1.2 Location and Setting 

The PTI Facility is located at 8851 Dice Road in Santa Fe Springs, Los Angeles County, 

California (Figure 1).  It is situated on approximately 4.8 acres in an industrialized section of the 

city.  Surrounding the Facility directly to the north, west and east are other industrial complexes.  

Directly south of the Facility are a set of railroad tracks, with additional industrial facilities south 

of the railroad tracks.  The nearest residential neighborhood is approximately 1,000 feet to the 

north. 

The Facility is located in the Santa Fe Springs Plain within the Coastal Plain of Los Angeles 

County, a slightly rolling plain that dips northeast towards the City of Whittier.  The Facility 

itself is located on fairly flat land that slopes from northeast to southwest.  Elevations at the Site 

range from approximately 148 to 154 feet above mean sea level (MSL) (CDM, 1992a). 

The Facility is located within the regional groundwater plume downgradient of the Omega 

Chemical Corporation Superfund Site.  Known offsite releases of VOCs, metals, and hexavalent 

chromium have impacted regional groundwater that flows onto the site. 
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1.2.1 Pond 1 Unit 

Pond 1 is located in the northwest portion of the Facility and was constructed in 1975 by 

modifying the former zinc pond, also known as Pond 8.  Modifications included relining the 

pond with a 6-inch thick layer of reinforced concrete and extending the height of the walls.  The 

structure is roughly square, measuring about 37-feet by 37-feet and 3 feet deep with 1 foot below 

grade and extending two feet above grade. 

Pond 1 was taken out of service in July 1985 in accordance with a July 30, 1985 Closure Plan.  

All liquids were removed and the unit was cleaned of any residual wastes.  However, this closure 

plan was not approved by Federal and California agencies prior to undertaking the closure 

activities.  Since Pond 1 ceased to be operated in 1985, wastewater treatment activities occurred 

in this area using the former Pond 1 structure as secondary containment.   

1.2.2 Geology and Hydrogeology 

The Facility is located along the northeastern margin of the Central Block of the Los Angeles 

Basin, and on the Santa Fe Springs Alluvial Plain.  The Whittier Fault zone, a prominent regional 

structure, is located approximately three miles northeast.  This fault zone comprises the northern 

boundary of the Central Block (California Department of Water Resources, 1961).   

The geology and hydrogeology of the Site have been presented in numerous documents over the 

past 20 years, including the Final Site Conceptual Model (Camp Dresser & McKee, Inc. [CDM], 

2005a) and in the Data Gap Investigation Report (Iris Environmental, 2007), and are summarized 

below.  

The Facility is underlain by a series of Pleistocene alluvial aquifers separated by aquitards 

composed of fine-grained sediments.  The three uppermost aquifers encountered beneath the Site 

are the unsaturated Gage Aquifer, the Hollydale Aquifer, and the Jefferson Aquifer.  Five 

discrete hydrogeologic units were identified during the data gap investigation conducted in 2007, 

and are generally consistent with the units described in the site conceptual model: artificial fill, 

upper silty sand unit, Gage Aquifer, unnamed aquitard, and Hollydale Aquifer.  

Recent Site investigations conducted in 2013 have encountered the aquitard separating the 

Hollydale Aquifer and the deeper Jefferson Aquifer.  These units were encountered in boring 

JEB-1, which was advanced southwest of Pond 1 (Figure 2). The aquitard was encountered 

between approximately 147 and 163 feet below ground surface (bgs). The Jefferson Aquifer was 

encountered from 163 feet bgs to the bottom of the boring at 180 feet bgs. Details of these 

investigation activities were presented in the Groundwater Well Installation Report (Iris 

Environmental 2013a).  

Each geologic unit identified at the Site is described below: 

• Artificial fill: Artificial fill material is present across the Site and extends to depths 

ranging from 3 to 10 feet bgs. 
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• Bellflower Aquiclude: This unit consists primarily of clays, silts, silty clays, and sandy 

clays (CDM, 2005a), and is approximately 10 to 15 feet thick. 

• Gage Aquifer: The Gage Aquifer is a sand with high permeability to both air and water, 

and occurs at depths of approximately 15 feet bgs to 31 feet bgs.  The Gage Aquifer has 

been unsaturated since at least 1984. 

• Unnamed aquitard: The underlying unnamed aquitard is a hard, dense, fine-grained unit 

consisting of overconsolidated silts, clays, and fine sand with occasional silty sand and 

sandy silt lenses. The sediments have a low hydraulic conductivity, low permeability to 

air, high porosity, and moderate moisture content. Although the thickness varies across 

the Site, generally the unnamed aquitard is approximately 24 feet thick with the base 

occurring at approximately 55 feet bgs. 

• Hollydale Aquifer: The Hollydale Aquifer is mostly sand with a high hydraulic 

conductivity and high porosity. The Hollydale Aquifer was documented in the Final Site 

Conceptual Model to be approximately 40 feet thick, with total depth ranging from 

approximately 95 to 110 feet bgs (CDM, 2005a).  However, the recently completed 

borings for wells MW-24S and MW-24D and exploratory boring JEB-1 have defined the 

vertical extent of the Hollydale Aquifer to 147 feet bgs.  Therefore, the Hollydale Aquifer 

in the vicinity of these borings is approximately 90 feet thick. 

• Aquitard separating the Hollydale Aquifer and the Jefferson Aquifer: This aquitard was 

encountered between approximately 147 and 163 feet bgs and consists primarily of silt 

and sandy silt with occasional interbedded silty sands. 

• Jefferson Aquifer: The Jefferson Aquifer was encountered from 163 feet bgs to the 

bottom of the boring JEB-1 at 180 feet bgs and consists of poorly graded sand underlain 

by sandy silt. 

The lithology of the unnamed aquitard and the underlying Hollydale Aquifer and the contact 

between these two units are relatively consistent across much of the Site, with the exception of 

the southwest portion of the Site in the general proximity of well MW-14D (Figure 2).  The 

current interpretation, based on the data gap investigation (Iris Environmental, 2007), is that the 

aquitard bifurcates into two silt-clay units separated by a sand lens that thickens toward the 

southwest.  This intra-aquitard sand was identified in boring CPT-04 as a 2-foot-thick sand lens 

between 31 and 33 feet bgs. Continuous soil cores collected at PZ-01, the southwestern most 

borehole installed during the data gap investigation, had interbedded sand and silty sand/sandy 

silt units from 25 to 40 feet bgs.  Interpretation of downhole geophysical logs (generated during 

the data gap investigation) for MW-14D and MW-15D suggests the presence of a 10 foot-thick 

sand unit in the middle of the unnamed aquitard.  The Hollydale Aquifer is present beneath the 

lower of the two bifurcated unnamed aquitard facies. 

Groundwater elevation data indicate that groundwater in the Hollydale Aquifer flows to the 

southwest towards the San Gabriel River, located about 1.5 miles west of the Site. During the 

July 2013 sampling event, the groundwater gradient was to the southwest at approximately 0.005 

feet/foot and the depth to groundwater in the Hollydale Aquifer ranged from 58.76 feet bgs 
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(MW-23D) to 68.36 feet bgs (MW-11). The Gage Aquifer has remained unsaturated for over 30 

years.   

1.3 Regulatory Status 

The Facility is an inorganic chemical manufacturer and recycler of hazardous wastes.  The 

Facility (formerly operated by King Resources, Inc., f/k/a Southern California Chemical Co., 

Inc.) received a RCRA Interim Status Document in December 1981.  The Facility is currently 

operating under a Hazardous Waste Facility Permit issued by USEPA and DTSC effective July 

29, 1991; the permit was modified by DTSC effective August 2, 1995 (“CAPM or Permit”).  A 

2012 Part B Permit application submittal is under review and revision by DTSC.  Groundwater 

sampling has been conducted at the Site since March 1985.  The current monitoring program has 

been conducted under USEPA and DTSC oversight since June 1990.   

Since Pond 1 ceased to operate prior to the 1991 Part B permit being issued, the Pond 1 unit is 

still under Interim Status.  Thus Title 22, Division 4.5, Chapter 14 standards apply to the 

permitted units and Chapter 15 standards apply to Pond 1. 

1.4 Historical Groundwater Monitoring Programs 

California Title 22, Chapter 15, Article 6, Sections 66265.90 through 66265.99 describe the two 

types of monitoring and response programs that apply to the Unit: 

• Detection Monitoring 

• Evaluation 

A Detection Monitoring Program is intended to monitor for indicators of a significant release for 

any constituent of concern (§66265.98).  If a significant release for any constituent of concern is 

detected, either through the Detection Monitoring Program or physical evidence, the Facility is 

required to establish an Evaluation Monitoring Program.  The Evaluation Monitoring Program 

shall be used to assess the nature and extent of the release (from the regulated unit) and to design 

a corrective action program (§66265.99).  The Detection Monitoring Program is performed in 

conjunction with an Evaluation Monitoring Program.   

1.4.1 Historical Detection Monitoring Program 

The historical Detection Monitoring Program correlates to the annual monitoring requirements 

specified in the 1995 Permit Modification.  Once the permit modification was in effect, the 

facility was in the Detection Monitoring Program.  The 1995 Permit specified four former Pond 

1 compliance wells within the Site-wide groundwater monitoring network to monitor for possible 

effects of former Pond 1 on groundwater underlying and downgradient of the regulatory unit.  

Four wells are sampled during the fourth quarter sampling event for the 22 CCR, Chapter 14, 

Appendix IX suite of parameters.  The detection monitoring points include: 

• well MW-11, the background or upgradient well,  

• well MW-04, the point of compliance well, and  
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• wells MW-07S and MW-14S, which provide information on water quality downgradient 

of the regulated unit.   

When water levels decline, alternative wells have been used to continue the monitoring 

continuity.  These have usually been the following: 

• MW-12D for MW-11, 

• MW-04A for MW-04, 

• MW-24S for MW-07, and  

• MW-14D for MW-14S. 

If closure of the former Pond 1 Regulated Unit is granted following closure activities, detection 

monitoring for the Appendix IX list will be terminated.  If closure is not granted, then the Unit 

will move into a Post Closure Monitoring program.   

1.4.2 Historical Evaluation Monitoring Program 

The Evaluation Monitoring Program was established by the submittal of the Comprehensive 

Ground Water Monitoring Evaluation (CME) of Entech Recovery, Incorporated.  The Evaluation 

Monitoring Program is equivalent to the Site-wide groundwater monitoring program described 

below in Section 1.4.3.  The compliance wells monitored in this program have been used to 

assess the nature and extent of the potential release, if any, from the regulated unit and has been 

used to design a corrective action program meeting the requirements of Section 66264.100 of 

Article 6 of Chapter 14, per Section 66265.99. 

1.4.3 Site-wide Groundwater Monitoring Program 

Thirty-nine vadose and groundwater monitoring wells currently exist at the Site.  The locations 

of these wells are shown on Figure 2.  Of the 39 monitoring wells, four wells are screened in the 

shallow and consistently unsaturated Gage Aquifer, 24 wells are screened in the upper portion of 

the underlying Hollydale Aquifer, and eleven are screened in the lower portion of the Hollydale 

Aquifer.  In addition to vadose zone well MW-6A, three piezometer wells were installed at the 

Site in 2007 (PZ-01, PZ-02, and PZ-03).  These three wells are considered supplemental and will 

primarily be used to monitor water levels in the Gage Aquifer if it ever resaturates.  Construction 

details for monitoring wells are provided in Appendix A.   

Groundwater water level gauging is performed at 35 of the 39 wells on a quarterly basis for the 

entire Facility and the Pond 1 Unit.  Well MW-02 is omitted due to its proximity to well MW-

12S.  Well MW-06A, screened in the Gage Aquifer, has been historically dry as are the three 

piezometers.  After groundwater gauging is completed, all wells with sufficient water levels are 

sampled.  Four wells (MW-05, MW-06A, MW-08, and MW-10) are routinely excluded from 

sampling due to inaccessibility or a history of being dry.   

After over 25 years of quarterly groundwater monitoring at the Site, three types of contaminants 

have generally been detected in the groundwater beneath the Site: dissolved metals, non-
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chlorinated aromatic volatile organic compounds (VOCs), and chlorinated VOCs.  Elevated 

concentrations of dissolved metals such as hexavalent chromium, chromium, and cadmium, have 

been consistently detected in the vicinity of Pond 1 and the former spent chromic acid  UST 

located northeast of Pond 1.  

All samples from Site wells are analyzed for dissolved metals (cadmium, chromium, and copper) 

by EPA Method 6010B, hexavalent chromium by EPA Method 7199, and VOCs by EPA 

Method 8260B on a quarterly to annual basis.  The site-wide sampling is performed in 

accordance with the WQSAP for the Facility.  Depending on the number of wells in contact with 

groundwater, generally 10 to 20 wells are sampled. 

The fourth quarter sampling event in October of each year also includes the Pond 1 Detection 

Monitoring Program discussed in Section 1.4.1, at which time the Appendix IX analytical suite is 

analyzed at four designated wells.     

1.5 Designated Pond 1 Monitoring Well Updates  

Prior to, or upon approval of the Part B Permit Application, PTI proposes to update the 

monitoring network to decommission legacy wells MW-04, MW-09, and EX-1, and install/or 

utilize additional wells as requested by DTSC in the draft Part B Permit language for Section VI 

– Corrective Action.  PTI understands that well MW-04 cannot be presently decommissioned as 

it fulfills the requirements of a point of compliance well.  PTI requests that consideration be 

given to listing MW-17S as a replacement point of compliance well, as listed in Section 2.1.3.1, 

as it is also installed along the vertical plane of the downgradient limit of the waste management 

unit.  Monitoring well MW-09 is listed as a compliance well in the 1995 Permit Modification, 

but it is not the only well that fulfills the monitoring requirements of Title 22 CCR 66265.95.  

Therefore, PTI requests that upon approval of the Part B Permit Application, MW-09 be 

approved for decommissioning.  When approved, Iris Environmental will install a new well 

(MW-18D), screened in the lower Hollydale Aquifer, to accompany existing well MW-18S and 

to replace MW-09.  Well EX-1 has been approved for decommissioning by DTSC. 
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2.0  POND 1 CLOSURE GROUNDWATER MONITORING PROGRAM 

This chapter of the WQSAP describes the elements of the PTI Pond 1 monitoring program, 

including the water quality protection standard and monitoring frequency.  The purpose of the 

P1WQSAP is to monitor the regulated unit for releases and to assess the nature and extent of any 

identified releases.    

2.1 Water Quality Protection Standard 

The effectiveness of the Pond 1 closure will be evaluated under the Pond 1 closure groundwater 

monitoring program.  The water quality protection standard that applies to Pond 1 is described in 

this section.  The proposed water quality protection standard was designed according to the 

requirements of Title 22 CCR 66265.92 and 66264.100 and consists of a list of COCs, 

concentration limits for the COCs, the point of compliance (POC) at which the water standard 

will apply, and all upgradient and downgradient monitoring points at which monitoring will be 

conducted. 

2.1.1 Constituents of Concern 

The COCs, as defined in Title 22 CCR 66265.93, should include waste constituents, reaction 

products, and hazardous constituents that are reasonably expected to be present in, or derived 

from, waste at the Site.  The types of wastes historically placed in Pond 1 have been identified 

as: 

• Ammonium chloride 

• Ammonium sulfate 

• Copper 

• Copper ammonium chloride 

• Arsenic 

• Free ammonia 

• Ammonium bifluoride 

• Cadmium 

• Chromium (+3 and +6) 

• Ferrous hydroxide 

• Iron 

• Lead 

• Nickel 

• Nickel sulfate 

• Sodium chloride 
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• Sodium hydroxide 

• Sodium sulfide 

• Acidic solutions with heavy metals 

The following COC list was developed from historical records, findings of previous 

investigations, an evaluation of the nature and extent of contamination and Article 6 

requirements, and is a modification of those listed in 22 CCR, Chapter 14, Appendix IX.  The 

COCs listed below are specifically for Pond 1 Article 6 requirements and they are meant to 

comply with Section 66265.93: 

• Arsenic by EPA Method 6000 series 

• Cadmium by EPA Method 6000 series 

• Chromium (total) by EPA Method 6000 series 

• Hexavalent Chromium by EPA Method 7199 

• Copper by EPA Method 6000 series 

• Iron by EPA Method 6000 series 

• Lead by EPA Method 6000 series 

• Nickel by EPA Method 6000 series 

Evidence of arsenic, iron, lead, and nickel have historically not been detected in any groundwater 

monitoring program and are only monitored annually at the four Detection Monitoring Program 

wells. 

2.1.2 Concentration Limits 

For groundwater monitoring, the development of background reference concentrations is also 

required as part of the groundwater monitoring program performed in accordance with the 

Corrective Action Consent Order (CACO) for the Site.  Due to the complexity of defining 

background concentrations in light of the regional Omega Chemical Superfund Plume, it is 

appropriate to follow the requirements in the CACO to determine background concentrations.  

As required by the CACO, PTI developed new, multi-well statistical comparisons, as described 

in the revised and DTSC-approved Water Quality Sampling and Monitoring Plan (WQSAP) 

dated March 31, 2014, to better quantify background trends and concentrations.  PTI requests to 

use those calculated values for background.  The concentration limits and background 

concentrations proposed for Pond 1 are listed in Table G-1.  Background concentrations in 

groundwater were determined by calculating an upper limit concentration (95
th

 percentile) for 

each constituent of concern detected in eight designated background monitoring wells (MW-01S, 

MW-01D, MW-12S, MW-12D, MW-22S, MW-22D, MW-23S, and MW-23D) since April 2010.  

Upper limit concentrations were only estimated for background datasets with a minimum of 10 

detections, per United States Environmental Protection Agency (USEPA) guidance (2013). 
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2.1.3 Point of Compliance and Monitoring Points 

2.1.3.1 Point of Compliance 

The POC for Pond 1 is the point at which downgradient monitoring must be conducted and is 

defined in Title 22 CCR 66265.95 as a vertical surface located at the hydraulically downgradient 

limit of the waste management unit.  The vertical surface extends through the uppermost aquifer 

underlying the waste management unit.  The monitoring wells that are located along the 

hydraulically downgradient limit of the waste management unit are MW-4, MW-4A, and MW-

17S, as shown on Figure 2.  The POC for Pond 1 shall be MW-4 and MW-17S during periods of 

high groundwater levels and MW-4A during periods of lower groundwater levels. 

2.1.3.2 Detection Monitoring Points 

Four wells are proposed as monitoring point wells for the annual Pond 1 Detection Monitoring 

program (Appendix IX) in accordance with Sections 66265.95, 66265.97, and 66265.98.  Due to 

the substantial fluctuation of groundwater elevations over time in the aquifer, alternative 

monitoring point wells are proposed depending of relative aquifer saturation: 

High Groundwater Level Wells: 

• MW-12S 

• MW-17S (replaces MW-4) 

• MW-14S 

• MW-24S  

Low Groundwater Level Wells: 

• MW-12D 

• MW-4A 

• MW-14D 

• MW-24D 

These monitoring point wells are located immediately downgradient of the former Pond 1 

boundary wall, and outside of the area of demolition for closure of the unit.  In addition, the 

wells were constructed in accordance with DTSC and USEPA guidance for appropriate 

monitoring well construction, including 66265.97(b)(C)(5) that states “The sampling interval of 

each monitoring well shall be appropriately screened and fitted with an appropriate filter pack to 

enable collection of representative groundwater samples” and (6), that states ”For each 

monitoring well the annular space above and below the sampling interval shall be appropriately 

sealed to prevent entry of contaminants from the unsaturated zone”.  The results from these four 

wells will be used to demonstrate achieving the water quality protection standard in accordance 

with Section 66265.92.   
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2.1.3.3 Evaluation Monitoring Points 

Three wells are proposed as monitoring point wells for the Pond 1 Evaluation Monitoring 

Program in accordance with Sections 66265.95, 66265.97, and 66265.99 (Figure 4).  Due to the 

substantial fluctuation of groundwater elevations over time in the aquifer, alternative monitoring 

point wells are proposed depending of relative aquifer saturation: 

• MW-14S or MW-14D  

• MW-15S or MW-15D 

• MW-24S or MW-24D 

In accordance with Section 66265.97, the following four wells (or well pairs) are proposed for 

the purpose of representing the quality of groundwater that has not been affected by a release 

from the regulated unit (or “background”): 

• MW-01S or MW-01D  

• MW-12S or MW-12D  

• MW-22S or MW-22D  

• MW-23S or MW-23D   

The shallowest of each well pair that contains adequate groundwater for sampling will be used 

for the background analysis.  Laboratory results from the monitoring point wells will be analyzed 

statistically to determine whether chemical concentrations are at or above background. 

2.1.3.4 Corrective Action Monitoring Program 

During closure activities, groundwater beneath the former Pond 1 Regulated Unit will be 

monitored under a Corrective Action program.  The Corrective Action program is proposed to 

match the proposed Evaluation Monitoring Program described above, with the modification to 

semi-annual events. 

2.2 Monitoring Parameters 

The complete results for each of the below analytical suites will be reported in each quarterly 

monitoring report.  Table G-2 presents a summary of the monitoring well network and methods 

of analysis for routine annual or quarterly groundwater monitoring. 

2.2.1. Detection Monitoring Program Parameters 

The modified Appendix IX suite of parameters will serve as monitoring parameters for the 

annual monitoring event conducted during the Fourth Quarter of each year.  These parameters 

include:   

• VOCs by EPA Method 8260B 

• California Assessment Manual metals by EPA Method 6010/7000 
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• Sulfide by EPA Method 376.2 

Detection monitoring analytical parameters are based on the Appendix IX list of chemicals and 

adjusted based on historical data.  The constituents of the following analytical suites have been 

detected in less than 5% of samples collected from the site and are proposed to be removed from 

the detection monitoring program: 

• Semi-volatile organic compounds (SVOCs) by EPA Method 8270C 

• Dioxins and furans by EPA Method 8290 

• Chlorinated herbicides by EPA Method 8151A 

• Organophosphorus pesticides by EPA Method 8141A 

• Organochlorine pesticides by EPA Method 8081A 

• Polychlorinated biphenyls by EPA Method 8082 

• Cyanide by EPA Method 4500 

If a new Appendix IX parameter is detected in the future, re-verification sampling will be 

conducted at the specific well with the detection in accordance with Title 22, Chapter 15, Article 

6, Section 66265.99 (Evaluation Monitoring Program) for RCRA permitted facilities. 

2.2.2 Evaluation Monitoring Program Parameters 

A subset of COCs and indicator parameters will serve as evaluation monitoring parameters for 

each quarterly to semi-annual monitoring event, including: 

• Cadmium 

• Chromium 

• Hexavalent Chromium 

• Copper 

In order to evaluate the above monitoring parameters, the CCAC groundwater monitoring 

program will include the following analytical suites: 

• Dissolved metals by EPA Method 6020B 

• Dissolved hexavalent chromium by EPA Method 7199A 

2.3 Monitoring Frequency 

Groundwater samples in the Detection Monitoring Program will be collected and analyzed 

annually for the monitoring parameters presented in Section 2.2.1.  Groundwater samples in the 

Evaluation Monitoring Program will be collected and analyzed quarterly to semi-annually for the 

monitoring parameters presented in Section 2.2.2.  The monitoring program is summarized in 

Table G-1. 
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2.4 Water Elevation 

Water levels will be measured quarterly in the same 35 of 39 wells which are currently used for 

the Facility groundwater elevation monitoring.  All wells except MW-02 and the supplemental 

piezometers will be gauged in each event.  MW-02 will not be measured due to its proximity to 

MW-12S.  MW-06A, screened at the base of the Gage aquifer, has been dry since CDM began 

sampling at the Site.  It will continue to be monitored for the presence of groundwater.  If MW-

06A re-saturates, the three piezometer wells (PZ-01, PZ-02, and PZ-03) will be added to the 

gauging program.   

Should well MW-06A and/or the piezometers contain groundwater at a volume adequate for 

sampling, each will be sampled for the Appendix IX parameters.  The Gage Aquifer wells would 

subsequently be included in the quarterly groundwater elevation monitoring program for as long 

as they contain groundwater. 

2.5 Water Quality Data Analysis 

Statistical and nonstatistical methods meeting the requirements of Title 22 CCR 66265.97 will be 

applied to water quality data collected for the monitoring parameters established in Section 2.2.1 

to evaluate trends in concentrations of the COCs.  These statistical analyses will be reported in 

each groundwater monitoring report. 

Similarly, the water quality data collected in the annual monitoring event will be evaluated to 

determine whether there is measurably significant evidence of a potential release to groundwater 

from other COCs.   

2.6 Compliance Period 

The compliance period for the former Pond 1 unit is set by Section 66265.96.  That section 

requires a period of time equal to the number of years of active life of the regulated unit, 

including the closure period, and constitutes the minimum period of time to conduct a 

groundwater monitoring program subsequent to a release from the regulated unit. 

As detailed in the body of the Pond 1 Closure Plan, Pond 1 operated from approximately 1975 to 

1985 as a surface pond.  The structure was then repurposed for a different use.  No 

documentation or data exist that identifies the nature, extent, and timing of a release, if any, from 

the former Pond 1.   

DTSC established the Evaluation Monitoring period as beginning June 25, 1993, with the 

submittal of the Comprehensive Ground Water Monitoring Evaluation (CME) of Entech 

Recovery, Incorporated.  Evaluation monitoring began most recently in 2002, when DTSC 

requested Appendix IX annual monitoring.   

If Clean Closure is achieved, the groundwater monitoring requirement for the compliance period 

will end when closure is completed.  No additional time for further evaluation monitoring would 

be required. 
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If Clean Closure is not achieved, PTI requests to base the compliance period on the following 

conditions:  

1. Except as provided in 4) below, the compliance period for groundwater monitoring of the 

regulated unit begins when groundwater elevations in the Hollydale Aquifer return to a depth 

of 49 feet below ground surface and/or contacts the overlaying aquitard. 

2. Until the conditions in 1) return, groundwater monitoring will be limited to quarterly depth 

soundings in the compliance wells. 

3. Once the conditions in 1) are met within two years following completion of Pond I closure 

activities, the compliance period for the regulated unit will continue until four consecutive 

quarters have passed with groundwater concentrations of target chemicals in the compliance 

wells at or below background concentrations. 

4. If the conditions in 1) are not met within two years following completion of Pond I closure 

activities, then a chemical fate and transport modeling study will be performed to confirm 

that vadose zone soil chemical concentrations were reduced to a level that modeling 

concludes no future groundwater impacts above background conditions. 
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3.0 FIELD SAMPLING METHODS 

Wellhead inspections, water level measurements, and water quality sampling will be conducted 

in accordance with the field procedures detailed in the following sections. These procedures are 

consistent with the recommendations in the Guidance Document, Monitoring Requirements for 

Permitted Hazardous Waste Facilities (DTSC, 2001). All work will be conducted under the 

direction of a California Professional Geologist, and in accordance with Iris’ Site-specific 

Environmental Health and Safety Plan (EHASP, Appendix B). 

To minimize the possibility of cross-contaminating the wells or water quality samples, every 

effort will be made to initiate gauging and sample collection in the least impacted portion of Site, 

based on contaminant concentrations from the most recent groundwater monitoring event. Work 

at the centrally located wells will be conducted after all the perimeter wells have been sampled, 

with well MW-04 (or MW-04A during periods of lower groundwater) sampled last.  This 

sequence allows sampling in a general least to most contaminated progression.  The specific 

sampling sequence, however, may be influenced by Site activities such as truck deliveries and 

loading, which limit well accessibility.   

3.1 Pre-Sampling Activities 

Pre-sampling activities include all activities conducted prior to purging and sampling the 

groundwater wells.  These activities include wellhead inspection, monitoring for wellhead gases, 

and measuring static water levels and total depths of wells.  Pumping of groundwater wells will 

not commence until the pre-sampling activities have been completed.  All the pre-sampling 

activities can be conducted concurrently.  Documentation for these activities is included in 

Appendix C. 

3.1.1 Wellhead Inspection and Maintenance 

Wellhead inspection and maintenance will be conducted on a quarterly basis as part of pre-

sampling activities.  The purpose of the inspection and maintenance is to repair damage to the 

well box and prevent surface materials contamination from reaching groundwater.  At a 

minimum, the condition of the following items will be observed and documented on the 

Wellhead Inspection Form (Appendix C): 

• Surface pad and completion, including bolts and gaskets 

• Well lock 

• Well markings: well name and surveyed reference point should be clearly labeled 

• Visible well casing 

• Water-tight well cap 

Some maintenance may be performed immediately, such as replacing well caps or bolts, 

depending upon the availability of such equipment.  Other repairs, such as replacing well boxes 
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and concrete aprons, will be performed in a timely manner.  All maintenance will be documented 

upon the wellhead inspection forms. 

3.1.2 Wellhead Gases 

Wellhead gases are monitored for organic vapors in the headspace.  Knowledge of organic 

vapors in the headspace can assist in determining the level of personal protective equipment 

(PPE) required to sample the well, and to estimate whether a release has occurred. 

Field procedures include checking the headspace inside each well with an organic vapor monitor 

(OVM) with a photoionization detector (PID) (equipped with a 10.6 electron volt [eV] lamp) for 

the presence of organic vapors whenever a well casing is opened.  A Thermo Environmental 

580B PID or equivalent will be utilized.  The PID will be calibrated before first use at the Site 

and daily during sampling (Appendix C). All PID probe tips will be outfitted with a water vapor 

trap to avoid fogging the detector lamp and causing false positive readings. 

To measure the headspace, the well cap will be opened slightly, and the PID probe tip will be 

inserted inside the well.  The peak reading will be recorded on the Monitoring Well Purging and 

Sampling Log forms (Appendix C).  The well cap will then be removed and the well allowed to 

vent prior to measuring static water level. 

3.1.3 Static Water Level/Total Depth Measurement 

Static water level measurements are used to calculate groundwater elevations and to determine 

the direction of groundwater flow.  As suggested by the DTSC guidance document, water levels 

should be measured during seasonal maximums and minimums (DTSC, 2001).  Water level data 

collected quarterly (January, April, July and October) since January 1989 indicate that seasonal 

maximum water levels are observed during July, with seasonal minimums observed during 

January (Appendix A, Table A-1).  The observed seasonal fluctuations are minor, typically 

ranging from three to four feet (Appendix A, Figures A-1 and A-2). 

A freshly decontaminated (Section 2.2.5) water level indicator will be used to measure depth to 

water and total well depth.  Water level indicators will be calibrated annually.  A total of three 

measurements to the nearest 0.01 foot will be collected at the measuring point of each well and 

recorded on the Monitoring Well Purging and Sampling Log (Appendix C).  The measuring 

point for each well will be recorded.  If measurements deviate more than 0.02 feet, additional 

measurements will be collected until three successive measurements deviate less than 0.02 feet.  

The average of the three measurements will be used to calculate groundwater elevation at each 

location.  The reference point for each well will also be noted and recorded on the form. 

The total depth of the well is used to calculate the casing volume and to determine whether the 

casing has been filled with sediment.  Immediately after measuring depth to water, the total 

depth will be measured using the same water level indicator to the nearest 0.1 foot.  Wells with 

measurable sediment accumulation within the well casing will be redeveloped to keep the well 

screen free of silt and debris prior to the next quarterly monitoring event (Section 2.2.4). 



Pond 1 Closure Water Quality Sampling and Analysis Plan 

Phibro-Tech, Inc., Santa Fe Springs, CA   

  IRIS ENVIRONMENTAL 

Due to regional fluctuations in potentiometric water levels in both the Gage and Hollydale 

aquifers over 10-1 to 100 year periods, there is a value to maintaining shallow wells that do not 

contact saturated zones during low potentiometric levels to maintain continuity in the monitoring 

program.   

3.2 Purging and Sampling Activities 

3.2.1 Overview 

Groundwater monitoring wells have been purged and sampling using three different methods:   

• Wells in the 1995 program were purged using a submersible pump to remove three casing 

volumes, and then sampled with a bailer. 

• Wells outside of the 1995 program were purged and sampled using the USEPA Low 

Flow Purge protocol. 

• Key wells were occasionally sampled using the passive (no purge) “SNAP” sampler.  

Going forwards, PTI proposes to standardize purging and sampling of all designated wells by 

solely using the low flow method.  The Iris Environmental Standard Operating Procedures for 

low flow or micro-purging well sampling can be found in Appendix D.  As discussed with DTSC 

GSU staff (Chris Alger discussions with Jose Marcos), based on multiple monitoring events with 

side-by-side comparison of standard three casing purge and low flow purge in Site wells with 

varying screen lengths, it has been demonstrated that no significant bias exists with the low flow 

purge method. 

In the future, Iris Environmental may elect to collect primary or supplemental groundwater 

samples using passive sampling methods in accordance with the Interstate Technology & 

Regulatory Council (ITRC) “Protocol for Use of Five Passive Samplers to Sample for a Variety 

of Contaminants in Groundwater” (2007).  Examples of Standard Operating Procedures (SOPs) 

for the two preferred passive methods (SNAP and Permeable Diffusion Bags (PDBs) are 

presented in Appendix D.  Iris Environmental will confer with DTSC GSU Staff prior to 

implementing passive sampling methods for designated wells. 

Upon completion of pre-sampling activities, well purging and sampling activities will 

commence.  The goal of purging is to reduce non-representative water within the well casing and 

borehole annular space prior to collecting groundwater samples that are representative of the 

surrounding formation.  Ideally, sample collection methods will minimize groundwater aeration 

and agitation. 

3.2.2 Low Flow Purging and Sampling  

A variable-flow submersible pump will be used to purge water from all wells prior to sampling.  

A minimum of one saturated casing volume and saturated filter pack volume will be removed.  

In accordance with the USEPA protocol, water levels will be monitored to assure that no more 

than a minimal amount of drawdown occurs in the well (less than 10%).  The pump flow rate 

during all purging activities will be maintained at approximately 0.25 gallons per minute (gpm) 
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or less to limit drawdown.  The pump discharge will be routed through a flow-through cell for 

parameter measurements.  During the purge cycle, ideally, seven to ten periodic water quality 

parameters will be noted.  As discussed in detail below, samples for laboratory analysis will be 

collected after water quality parameters and water levels have stabilized over three parameter 

measurements, and the minimum purge volume has been removed.  In some instances, however, 

it may be necessary to collect more than ten periodic water quality parameters to ensure that 

water quality has stabilized.  Samples will collected from the pump discharge line upstream from 

the flow-through cell with the pump running at approximately 100 millimeter/minute discharge. 

When water levels are low, the above recommended purging and sampling technique cannot be 

used.  Should the saturated water column be less than 4 feet, a disposable bailer will be used in 

lieu of the submersible pump to prevent damage to the pump. Should the saturated water column 

be less than 3 feet, the well will not be sampled due to lack of water.  

DTSC (2006) suggests that wells with insufficient saturated water column should be evaluated, 

and if necessary, decommissioned and replaced.  In the interim, for wells with insufficient water, 

every effort should be made not to purge the wells to dryness and at the same time to obtain 

representative groundwater samples.  Bailers should only be used as a last resort if all other 

methods to purge and sample have been exhausted. 

3.2.3 Purge Volume Calculation 

Prior to purging, the minimum purge volume (V minimum purge) must be calculated. The 

minimum purge volume is the sum of the saturated casing volume and the saturated filter pack 

volume: 

V minimum purge = V saturated casing + V saturated filter pack 

The saturated casing volume is calculated using the depth to water, total depth, and casing radius. 

V saturated casing = π x [radius (feet)]
2
 x height (feet) x 7.48 gallons/feet

3
 

height = total depth (feet) – depth to water (feet). 

To calculate the saturated filter pack volume, an effective porosity of 0.30 will be assumed. The 

height of the casing will be adjusted to ground surface. The formula is as follows:  

V filter pack = π x [radius (feet)]
2
 x height (feet) x 7.48 gallons/feet

3
 x 0.30 

height (unsaturated) = filter pack bottom (feet bgs) – depth to water (feet bgs). 

height (saturated) = filter pack bottom (feet bgs) – top of filter pack (feet bgs). 

Purge volumes for the wells will be noted in the Monitoring Well Purging and Sampling Form in 

Appendix C.  



Pond 1 Closure Water Quality Sampling and Analysis Plan 

Phibro-Tech, Inc., Santa Fe Springs, CA   

  IRIS ENVIRONMENTAL 

3.2.4 Purging Technique 

All wells with sufficient water will be purged using a freshly-decontaminated 2-inch diameter 

submersible pump fitted with polyethylene tubing.  The tubing will be dedicated to each well.  

The pump intake will be placed at approximately the middle of the saturated screened interval.  

Calibrated field instruments will be used to monitor water quality during well purging for 

temperature, pH, conductivity; dissolved oxygen, and turbidity.  Instruments will be calibrated or 

field checked with standard solutions in accordance with manufacturer's recommendations. 

Instruments will be calibrated at the beginning of each sampling day, and the calibration records 

will be recorded on the Monitoring Well Purging and Sampling Log (Appendix C).  Should field 

meters appear to drift during the day, the instruments will be recalibrated. 

Field parameters (pH, temperature, conductivity, turbidity, and water levels) and physical 

appearance (including color, if present, and odor) of the purge water will be noted upon the 

Monitoring Well Purging and Sampling Log (Appendix C).  

Well purging is complete when the minimum purge volume has been removed and field 

parameters have stabilized over three consecutive periodic readings. The criteria for stabilization 

will be pH (± 0.1), conductivity (± 3 percent), temperature (± 1 degrees Celsius), and turbidity (± 

10% and preferably below 30 Nephelometric Turbidity Units [NTU]).  Should the turbidity 

stabilize at greater than 50 NTU when water levels are high, the need for well redevelopment 

will be evaluated. 

DTSC (2006) has previously expressed concerns that the Grundfos® Redi-flo 2 submersible 

pump used for purging wells has the potential to excessively heat groundwater during purging.  

Variable-speed submersible pumps such as the Redi-Flo 2 pump use water to cool the motor 

during operation.  Sometimes, reduced flow rates may result in insufficient cooling of the motor 

and may elevate the temperature of the water to a point where it may begin to affect sample 

integrity.  If the pump is used in low-yielding, two (2) - or four (4)- inch-diameter wells, 

temperature increases that do not stabilize may result.  This condition is observed more 

commonly during low flow sampling when flow rates are decreased to the point that water flow 

is inadequate to cool the pump. This issue, however, has not been observed since the inception of 

low-flow sampling techniques at the Site.  

If rising water temperatures are observed during purging, a field decision will be made to 

discontinue purging.  If all other water quality parameters have stabilized, then collecting the 

sample and qualifying the water-quality data accordingly may be acceptable. If the temperature 

increase continues and eventually exceeds 40% of the initial recorded temperature (Celsius) and 

other water quality parameters have not stabilized, sampling will be discontinued.  Turning the 

pump off and on to control overheating is not acceptable. 

If the 2-inch submersible pump cannot be used for purging due to lack of water, a new 

disposable bailer and new nylon rope will be used to purge water from the well.  Care will be 

exercised to gently lower the bailer past the air/water interface, and every effort will be taken to 

avoid purging the wells to dryness, and to obtain representative groundwater samples. 
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When water levels are low, high turbidity may be noted in the purge water because the pump or 

bailer is placed closer to the bottom of the well where sediments may accumulate.  Moreover, the 

uppermost aquifer yields less water as water levels decline.  Dewatering the wells even at low 

purge rates (less than 0.25 gpm) prior to achieving low turbidity has been observed.  Therefore, 

when well water column heights are three feet or less, the criteria for stabilization will exclude 

low turbidity. In these situations, it is more critical to achieve temperature, pH, and conductivity 

stabilization while maintaining water flow for sampling. Samples with high turbidity will be 

noted in the quarterly report. 

3.3 Sample Collection and Handling 

Sampling in wells will commence immediately after field personnel determine that field 

parameters have met the stabilization criteria (Section 2.2.2.2).  The flow rate will be decreased 

to below 0.25 gpm or until the flow almost ceases.  Field personnel will don new, clean, 

powderless gloves.  Sample containers will be filled directly from the end of the dedicated tubing 

upstream of the flow-through cell. 

Although every effort will be made to sample the well with the submersible pump, a new, 

disposable bailer may be used to collect samples if a) the well exceeded the minimal drawdown 

threshold or dewatered prior to finishing the purge, or b) the water levels were too low to purge 

with the pump but high enough to purge with a bailer.  In such cases, care will be taken to gently 

lower the bailer past the air/water interface to minimize water agitation.  For dewatered wells, a 

disposable bailer may be used to retrieve samples when water levels have either recovered to 80 

percent, or after two and before 24 hours.  The following will be used to calculate 80 percent 

well recovery: 

0.20 x [Total well depth (ft) – static water level (ft)] + total well depth (ft) = depth of 80 percent 

recharge (ft) 

Vials for VOC analysis will be filled first, followed by containers for hexavalent chromium 

analysis and metals analysis.  Volatile organic analysis (VOA) vials will be filled so that no 

headspace is observed.  Groundwater for dissolved metals analysis (copper, cadmium, 

chromium) will be field filtered with a new 0.45-micron in-line disposable filter.  The disposable 

filter will be fitted directly to the dedicated tubing.  The type of groundwater filter will be logged 

onto the monitoring well purging and sampling form.  Care will be taken to prevent overfilling of 

any containers with preservative. 

The selected analytical laboratory will provide clean containers containing the appropriate 

chemical preservative.  The following types of containers and preservatives are provided for 

sampling: 

• VOCs: 3 x 40 ml glass vials (VOAs) preserved with hydrochloric acid (HCl) 

• Dissolved metals: plastic bottle preserved with nitric acid (HNO3) 

• Hexavalent Chromium: plastic bottle, unpreserved. 
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Labels on groundwater sampling bottles will contain the consultant name, Site name, unique 

sample identification, date, and time of sampling, and chemical preservative. The unique sample 

identification code is as follows: 

Example: PTI-MW01S-025 

Where: 

PTI  Site name (Phibro-Tech, Inc. acronym)   

MW01S well name (zero added before well numbers less than 10) 

025  sequential event number 

As listed in Section 3.6.2 of the Quality Assurance Protection Plan (QAPP; Appendix E), two 

types of blind quality assurance/quality control (QA/QC) samples will be submitted to the 

analytical laboratory.  Duplicates will be given a fictitious well name; the name and time 

sampled will be recorded on the Monitoring Well Purging and Sampling Form with the original 

sample.  Equipment blanks will have a well name of “EB[sequential day of sampling],” such as 

“EB01” for the first day of sampling, and “EB02” for the second day of sampling. 

Sample containers will be placed into ice-filled coolers immediately after filling sampling 

containers and completing all labeling.  Each sample bottle will be at least half submerged in ice 

to achieve 4 degree Celsius preservation.  The laboratory will document the temperature of the 

cooler upon the chain-of-custody record. 

Standard chain-of-custody protocol will be utilized for all groundwater samples as outlined in 

Section 3.3. An example chain-of-custody is provided in Appendix C. 

3.4 Equipment Decontamination Procedures 

Water Level Indicator 

The water level indicator will be decontaminated prior to being lowered into a well. The probe 

and tape will be sprayed with laboratory-grade and thoroughly rinsed with distilled water.  

Rinsing with a high pressure hot water cleaner is preferred. 

Field Parameter Sensors 

Field parameter sensors will be rinsed at least twice with purge water between purge parameters, 

and with distilled water between wells.  A thorough cleaning will be performed at the end of 

each sampling day, per the manufacturer’s instructions. 

Sampling Pump 

The submersible pump and electric wire lines will be decontaminated at the start of each 

sampling day.  The interior of the pump will be decontaminated using the “triple-rinse” method: 

three buckets are prepared with 1) laboratory grade detergent and water, 2) tap or distilled water, 
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and 3) distilled water.  The pump is submerged into each bucket and pumped for several minutes 

to allow solutions to move through the system. 

Between wells, the exterior of the pump and electric line will be sprayed with laboratory grade 

detergent and rinsed with a steam cleaner.  Decontamination fluids will be stored with purged 

groundwater prior to discharge. 

3.5 Investigation-Derived Waste 

Investigation-derived waste for groundwater sampling and well redevelopment will consist of 

purged groundwater and decontamination fluids.  All fluids will be temporarily held in plastic 

water tanks during pre-sampling and sampling activities. The water will be discharged into the 

on-site water treatment facility prior to leaving the Site. 

3.6 Well Redevelopment 

Well redevelopment may be required under the following two circumstances: a) if the total depth 

measurements indicate that fill greater than two feet has accumulated at the bottom of the well 

and 2) if the turbidity remains unacceptably high (greater than 50 NTU), even during periods of 

average to high groundwater elevations.  Redevelopment should be performed in accordance 

with DTSC guidance (Well Design and Construction for Monitoring Groundwater at 

Contaminated Sites, Final, June 2014) 

Well redevelopment will commence with the removal of bottom sediment.  Either a positive air 

displacement pump with a bottom intake or a bailer with a sufficiently large opening may be 

used to remove sediment.  The removal device will be lowered and raised in the well to agitate 

the bottom fill.  Removal of sediment will continue until a hard casing bottom is observed, and 

the casing appears to be free of fill. 

Upon removal of bottom fill, the well will be surged throughout the saturated perforated interval 

using a surge block or a surging pump.  The surge block or pump will surge the perforation zone 

in 5- to 10-foot increments.  Removal of sediment by bailer or pump may be required after 

surging. 

A variable-flow submersible pump may be used to further develop the well. At this time, low 

turbidity may be achieved by pumping the well slowly, and higher flow rates may be used to 

evaluate well performance and remove greater volumes of water.  The well will be developed 

until the water turbidity is below 5 NTUs.  Turbidity at some wells, however, may not decline to 

below 5 NTUs due to the type of materials (e.g., fine-grained silts and clays) adjacent to the 

screened interval.  Development will be halted when additional surging and pumping proves 

ineffective at further lowering turbidity. 

Once the well has met the appropriate development criteria, the variable flow pump may be 

withdrawn.  Total depth should be measured at this time to determine the amount of fill removed. 
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3.7 Well Decommissioning 

If a decision is made in the future to decommission a monitoring well from service, the well will 

be destroyed following standard industry practices.  DTSC will require a modification to the 

Closure Plan if a future well is part of the Regulated Unit monitoring.  Unless specific conditions 

such as access restrictions preclude the selected approach, wells would be decommissioned using 

the overdrill and grouting method in accordance with American Society for Testing and 

Materials (ASTM) standard D5299-99-2005 (ASTM 2005).  This method involves drilling down 

through the monitoring well casing, seal, and filter pack with an appropriately sized diameter 

hollow stem auger.  A length of drill rod will be suspended through the auger and into the well 

casing to assure that the auger stays adequately centered on the borehole.  Once the final depth of 

the well casing and filter pack are reached, the auger will be rotated in place to remove as much 

of the well construction materials as possible from the borehole.  Final decommissioning will 

include backfilling the borehole with a grout mixture consisting of one sack Portland cement 

(type I/II) to eight gallons of water plus 3-5% bentonite powder.  The grout will be placed in the 

borehole using a low pressure grout pump connected to a tremie tube extended at least two feet 

into the grout.  The tremie pipe will be raised in 10-foot sections during grouting until the 

borehole is completely grouted.  The grout will be allowed to set for 24 hours, and then topped 

off to within 3 feet of the ground surface.  A concrete plug will be poured into the remaining 

borehole and finished at the ground surface. 

Well decommissioning will be documented in a written report submitted to DTSC.  

3.8  Well Installation 

Well Installation for use in monitoring the Regulated Unit would require a modification to the 

Closure Plan.  Well Installation methods will vary depending on the purpose of the proposed 

well, physical access limitations, and the target depth of the well.  Installations will be conducted 

in accordance with industry standards and existing regulatory guidance.  Due to the wide variety 

of drilling methods and their unique procedures, a well-specific work plan will be prepared for 

DTSC review for all future wells, detailing the drilling program, field procedures, and data 

quality objectives (DQOs) for the well.   

3.9 Data Evaluation and Reporting 

The results of water level and water quality sampling will be evaluated and presented in a 

monitoring report that will be submitted to DTSC on a quarterly basis.  The submittal will be 

combined with the Facility monitoring program.  As identified in Monitoring Requirements for 

Permitted Hazardous Waste Facilities, Appendix D, each quarterly report will: 

• Be presented in a professional report format including a table of contents and sequentially 

numbered pages. 

• Include an executive summary of the sampling event that identifies the type of 

monitoring program for the regulated unit (detection, evaluation, and/or corrective action) 

and describes significant findings. 
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• Reference the current WQSAP and state that, with only the exceptions listed in the report, 

all sampling and analysis was conducted in accordance with the current WQSAP. 

• Include a detailed description of any deviations from the current WQSAP, and 

explanation of the conditions that necessitated those deviations, and a description of any 

corrective measures being taken to avoid future deviations from the WQSAP. 

• Provide a narrative summarizing and interpreting/evaluating the results of the monitoring 

event that relate solely to the Regulated Unit, including: 

◦ Analysis of water level data and potentiometric maps, including a quantitative 

determination of groundwater flow rate and direction in each hydrologic zone 

monitored at the Site. 

◦ An analysis of water level data, hydrographs, and potentiometric maps to determine if 

the water quality monitoring system is in compliance with the requirements of Article 

6.  If the system is not adequate, steps to be taken to achieve compliance with the 

requirements will be described in the report.  

◦ A report on the results of quality assurance/quality control (QA/QC) sampling and 

analysis.  The report will state whether or not data quality objectives of accuracy, 

precision, and completeness have been met.  The report will describe corrective 

measures being implemented by the Site and/or the laboratory in the event that the 

data quality objectives have not been met. 

◦ A summary of the results of the Site maintenance inspections of the monitored units 

and their monitoring systems. 

◦ Statement of the objectives of the monitoring program and discussion of monitoring 

data in the context of these objectives. 

• Include a section that tracks outstanding Site issues and/or outstanding follow-up work, 

such as verification sampling of apparently significant evidence of a release, repair or 

replacement of wells or equipment.  Any item included in this section of the report will 

be addressed in every subsequent monitoring report until the outstanding issue is 

resolved. 

• Include graphs that are presented in the formats specified in Section 1.1 of the 

Monitoring Requirements for Permitted Hazardous Waste Facilities, Appendix D. 

• Include summary tables of current water analytical data and statistical analyses. 

• Include a well completion data summary table. 

• Include supporting documentation related to the sampling event, including, but not 

limited to:  copies of field logs and activity sheets, copies of calibration logs, depth to 

water data, total depth measurement data, well head data, immiscible layer data, field 

parameter results, purge volume data, on-scene observations, chain-of-custody forms, 

laboratory data sheets.  (Some of these forms are provided in Appendix C). 
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In addition to the report elements listed above, the annual report will include the results from 

Appendix IX sampling, annual statistical analyses, and chemical of concern (COC) fluctuation 

with respect to time charts at designated monitoring wells. 

All monitoring reports will be signed by a professional geologist or civil engineer licensed in the 

state of California.  The reports will indicate the license number of the geologist or engineer.  
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4.0  STATISTICAL EVALUATION 

A statistical evaluation has currently been performed on a quarterly basis to determine if on-site 

wells have been impacted by metals, BTEX compounds or TCE, using statistical software (e.g. 

the Compliance and Remediation Statistics [CARStat] software) capable of performing the 

statistical evaluation.  A detailed explanation of the statistical methods used is presented in 

Gibbons (1994).  The statistical methods used are in compliance with applicable California Code 

of Regulations (Title 22, Division 4.5, Chapter 15, Article 6, Section 66265.97 [General Water 

Quality Monitoring and System Requirements]).   

Results from multiple background wells will be compared against multiple POC wells.      

To determine whether on-site levels of metals, BTEX compounds, TCE and PCE d consistent 

with background levels, a simple comparison test will be employed between on-site compliance 

well data and background well data.  Per Cal/EPA guidance, the test involves comparison of the 

maximum detected concentration from the POC wells with a concentration representing the 

upper range of background conditions (e.g., 95 percent upper confidence limit on the arithmetic 

mean [95UCL] or 95th percentile) (Cal/EPA, 1997). 
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Table G-1 Concentration Limits 

Constituent of 

Concern 

Soil Concentration 

Limit
1
 (mg/kg) 

Groundwater 

Concentration Limit
2
 

(µg/L)  

Arsenic 1.6 / 5004 10 

Cadmium 5.1 / 1004 5 

Chromium (Total) 1,500,000 / 2,5004 (as 
Cr+3) 50 

Hexavalent 
Chromium (Cr+6) 5.6 / 5004 23 

Copper 41,000 / 2,5004 1,300 

Iron 720,000 (RSL) 11,000 (Tapwater 
RSL)3 

Lead, Inorganic 320 (95% UCL) / 
1,0004 15 

Nickel 20,000 / 2,0004 300 (Tapwater RSL)3 

 
Notes:  

1. Soil concentration limits are from the Final Human Health Risk Assessment for Historical Releases to 
Soil and Groundwater prepared by Iris Environmental dated February 2015.  In accordance with DTSC 
Office of Human and Ecological Risk (HERO) Note 3 updated July 2014, Regional Screening Levels 
(RSLs) from US Environmental Protection Agency Region 9, are appropriate human health risk 
screening levels.  HERO has documented specific changes to RSLs which are reflected above.  In all 
cases, the commercial/industrial exposure scenario was selected using the January 2015 tables.  

2. Unless noted, groundwater concentration limits are based on background groundwater concentrations 
calculated from samples collected from the following monitoring wells:  MW-01S, MW-01D, MW-12S, 
MW-12D, MW-22S, MW-22D, MW-23S, and MW-23D.  Sufficient background data for arsenic, 
cadmium, iron, lead, and nickel were not available to calculate background concentrations in accordance 
with methods specified in Title 22 CCR 66265.95, thus the lower of the California or US Environmental 
Protection Agency primary drinking water maximum contaminant level (MCL) is suggested for each 
constituent, which is consistent with Corrective Action Consent Order with DTSC (Docket HWCAP4-
11/12-003). 

3. Tapwater RSL is a health risk value from US Environmental Protection Agency Region 9, Regional 
Screening Levels, January 2015. 

4. Per CCR 66261.24; based on TTLC test values (wet weight). 

5. Background concentrations in groundwater were determined by calculating an upper limit 
concentration (95th percentile) for each constituent of concern detected in eight designated 
background monitoring wells (MW-01S, MW-01D, MW-12S, MW-12D, MW-22S, MW-22D, MW-
23S, and MW-23D) since April 2010.  Upper limit concentrations were only estimated for 
background datasets with a minimum of 10 detections, per United States Environmental Protection 
Agency (USEPA) guidance (2013). 



 

 

 

Table G-2 Groundwater Monitoring Program Summary 

Pond 1 Groundwater  
Monitoring Programs 

Monitoring Wells Analytes and Method Monitoring 
Frequency 

Point of 
Compliance Upgradient Downgradient Analytes Method 

  

  
MW-01S / D 
 MW-12S / D 
MW-22S / D 
MW-23S / D 

  
  

  
MW-4, MW-

17S / MW-4A 
 MW-14S / D 
MW-15S / D 
MW-24S / D 

  
  

        

Evaluation Monitoring Program  
  Semi-Annual 

MW-4, MW-
17S, MW-4A 

Consistent with Title 22, Chapter 15, Article 6 
Sections 66264.97 and 66264.99 

Dissolved Chromium, 
Cadmium, Copper 

EPA 6010B 
    

  Hexavalent Chromium EPA 7199     

        
        

Detection Monitoring Program  
MW-12S / D 

MW-4, MW-
17S / MW-4A  
MW-14S / D  
MW-24S / D 

Appendix IX  
Annual 

MW-4, MW-
17S, MW-4A 

Consistent with Title 22, Chapter 15, Article 6 
Sections 66265.97 and 66265.98   

VOCs 
 

EPA 8260B 
 

    

    CAM 17 Metals EPA 6010/7000     

      Sulfide EPA 376.2     

1.  Monitoring wells are presented as High Groundwater Level Well / Low Groundwater Level Well. 



Pond 1 Closure Water Quality Sampling and Analysis Plan 
Phibro-Tech, Inc., Santa Fe Springs, CA   

  IRIS ENVIRONMENTAL 

 

  

Figures 











 

 

Appendix A 
Well and Groundwater Data 

 











































































































1438 Webster Street, Suite 302
Oakland, California 94612
Ph. (510) 834-4747  Fax: (510) 834-4199

IRIS ENVIRONMENTAL Figure

Drafter: Contract Number:Date: 06-441-BEBH 8/6/07

Sonic (5-74.5' BGS)
Hand Auger (0-5' BGS)

Driller:

Reviewed by:

Logged by:

Drill Method:

S
oi

l T
yp

e

S
am

pl
e 

re
co

ve
ry

D
ep

th
 (f

ee
t)

S
am

pl
e 

C
ol

le
ct

ed

B
or

in
g 

M
et

ho
d

S
am

pl
e 

I.D
.

MW-17 (cont.)
Boring:

C. Johnson

C. Alger

Log of Boring MW-17 (continued)
Phibro-Tech, Inc.
Santa Fe Springs, California

MW17

P
ID

/F
ID

 (p
pm

)

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

page 2 of 4

OLIVE BROWN SILTY SAND (2.5Y 4/4), dry, dense, fine sand 
(0, 70, 30)

SM

(continued, next page)

S
on

ic

gravel lens at contact up to 2" diameter

Ti
m

e

color change to GRAY (7.5YR 5/1)

gypsum crystals from 38-40 ft BGS

0.1

SPTI-MW17-S-21.0 (CH)

1430

1440

S
PTI-MW17-S-25.0 (CG)

1500

1.0

2.3

sand fraction decreases with depth (0, 60, 40)

DARK YELLOWISH BROWN SANDY CLAY (10YR 4/4) with gray 
and brown mottling, dry, hard, fine sand, low to non-plastic 
(0, 50, 50)

SPTI-MW17-S-30.0 (CH)

CL



1438 Webster Street, Suite 302
Oakland, California 94612
Ph. (510) 834-4747  Fax: (510) 834-4199

IRIS ENVIRONMENTAL Figure

Drafter: Contract Number:Date: 06-441-BEBH 8/6/07

Sonic (5-74.5' BGS)
Hand Auger (0-5' BGS)

Driller:

Reviewed by:

Logged by:

Drill Method:

S
oi

l T
yp

e

S
am

pl
e 

re
co

ve
ry

D
ep

th
 (f

ee
t)

S
am

pl
e 

C
ol

le
ct

ed

B
or

in
g 

M
et

ho
d

S
am

pl
e 

I.D
.

MW-17 (cont.)
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Log of Boring MW-17 (continued)
Phibro-Tech, Inc.
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Drafter: Contract Number:Date: 06-441-BEBH 8/6/07

5. Key to Sample Type:
(CH) - Chemical Analysis
(BT) - Bench Scale Test 
(CG) - Core Geotechnical 
(GG) - Grab Geotechnical 
(refer to Table x).

Sonic (5-74.0' BGS)
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1. Boring terminated at 74.0 feet below ground surface (BGS).
2. Field estimates of percent gravel, sand and fines are shown in parenthesis 
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Log of Boring MW-20
Phibro-Tech, Inc.
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Log of Boring MW-20 (continued)
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(5, 92, 3), medium sand

6" lens of silty sand/sandy silt (0, 50, 50), fine sand

no recovery from 71 to 74 ft BGS due to heaving sands

(0, 97, 3), fine to medium sand
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Asphalt, 4" thick.  Hand augered 0-5 feet bgs.
VERY DARK GRAY SILT WITH SAND (2.5YR 3/1), dry to
damp, very soft, some clay, some plasticity, very fine sand with
mica, some coarse sand, some gravel (0.5 inch diameter), no
odor, (trace gravel, 25% sand, 75% fines).

Possibly saturated with black oil.

6 ft:  VERY DARK OLIVE BROWN SILT (2.5YR 3/3), stiff,
chemical odor, rootlets visible, angular breaking (mostly
vertical)

SILTY SAND, gradational transition to sand at 12.5 feet, some
plasticity.

VERY DARK GRAYISH BROWN SAND (7.5YR 3/2), dry,
loose, poorly graded very fine to fine sand, oily stain outside
core at 14 feet, chemical odor, staining evident after core dried,
(0, 100, trace).

Coarsens downwards from 15 to 17 ft, quartz gravel up to 1
inch diameter, turquoise-colored chemical staining.

17.5 ft:  Silt/clay lens 5 inches thick.
OLIVE GRAY SAND (5Y 4/2), sand loose to medium dense,
chemical odor.

VERY DARK GREENISH GRAY SAND (10GY 3/1), dry,
medium dense at 20 ft, loose below, subrounded, fine-grained
sand, (0, 100, trace).
21 ft:  Sand becomes coarser to medium-grained.

23 ft:  Coarse sand, gravel up to 0.5 inch diameter, increasing
quartz fraction.  Very clean sand, medium grained, no staining
visible.

1.8

446

500
783

300

Completed at
surface with a
12-inch
traffic-rated well
box and locking
cap.

Bentonite Cement
Grout:  mixture of
Portland Cement
Type II/V and
WyoBen Hydrogel
(1 - 78 feet)

Casing:  4 inch
Schedule 40 PVC
blank (0.5 - 85
feet)

DATE STARTED 4/19/10

GW DEPTH DURING DRILLING 67.0 ft

DRILLING CONTRACTOR Gregg Drilling & Testing Inc.

DRILLING METHOD Hollow-Stem Auger

LOGGED BY A. Behrens

COMPLETED 4/19/10

CHECKED BY C. Alger

 BOREHOLE DIAM. 10 inches

TOTAL DEPTH 95.0 ft

SAMPLER TYPE CME Sampler (5 feet long)

NOTES

ELEVATION

(Continued Next Page)
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PROJECT NUMBER 06-441-O

CLIENT Phibro-Tech, Inc.

PROJECT LOCATION Santa Fe Springs, California
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MH

ML

ML
SM
SM

DARK GREENISH GRAY SILT (10Y 4/1), dry, medium stiff,
plastic, very fine sand, trace granite gravel rounded to 1 inch
diameter, micaceous sand, strong rootlet casts, (trace, 10, 90).

30 ft:  Staining.

34.5 ft:  Gravel/caliche present.

37 ft:  Color change to LIGHT OLIVE BROWN (2.5Y 5/4),
gradual change from mottled to oxidized.

40 ft: DARK YELLOWISH BROWN SILT (10YR 4/6), dry, firm,
fine silts, slight plasticity, no odor, vertical root casts filled with
gray clay.

BROWN SILT (7.5YR 4/4), dry, very hard, very fine sand,
buried soil B horizon, vertical gray filled veinlets, caliche, some
cementation with clay, mottled color, increasing sand and
softness with depth.

BROWN SILTY SAND/SANDY SILT (10YR 4/4), dry, soft to
firm, no odor, manganese, (0, 50, 50).
51.5 ft:  Three inch sand lens.

BROWN SILT (10YR 4/4), dry.

BROWN SILTY SAND (10YR 4/4), dry, loose, (0, 80, 20).

21.5

1

1.9

0

0

0

Bentonite Cement
Grout:  mixture of
Portland Cement
Type II/V and
WyoBen Hydrogel
(1 - 78 feet)

Casing:  4 inch
Schedule 40 PVC
blank (0.5 - 85
feet)

(Continued Next Page)
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PROJECT NUMBER 06-441-O

CLIENT Phibro-Tech, Inc.

PROJECT LOCATION Santa Fe Springs, California
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SP

SP-
SM

SP

LIGHT GRAY SAND (2.5Y 7/2), dry, loose, coarse quartz sand
(0, 100, 0).

61 ft:  damp.

63 ft:  dry, coarser with some pebbles, some caliche
cementation

65 ft:  Very damp to almost wet, very coarse sand, orange iron
staining from 65 to 66 ft, (0, 100, 0).

66 ft:  OLIVE BROWN SAND (2.5Y 4/3), fine to medium sand.

68 ft:  One inch thick lense of fines, iron staining, no odor (0,
80, 20).

OLIVE BROWN SAND WITH SILT, (2.5YR 4/3), loose, wet,
poorly graded medium sand with few pebbles, omposition of
granite, quartz, mica, no odor, no staining, (trace, 90, 10).

OLIVE BROWN SAND, (2.5YR 4/3), same as above but
medium to coarse grained sand, quick dilatency, only trace
fines (trace, 100, trace).

80 ft:  OLIVE BROWN SAND (2.5YR 4/4), wet, loose, coarse
sand, quartz pebbles rounded to 0.5 inch diameter between 80
and 80.5 ft, (trace, 100, 0).
81 ft:  Medium sand.

0

0.2

0

0

0

Bentonite Cement
Grout:  mixture of
Portland Cement
Type II/V and
WyoBen Hydrogel
(1 - 78 feet)

Casing:  4 inch
Schedule 40 PVC
blank (0.5 - 85
feet)

Bentonite Seal:
hydrated
Puregold medium
bentonite chips
(78 - 83 feet)

(Continued Next Page)
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CLIENT Phibro-Tech, Inc.

PROJECT LOCATION Santa Fe Springs, California
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SP-
SM

SM

SP

OLIVE BROWN SAND WITH SILT, (2.5YR 4/3), sand grades
to fine sand with trace fines, quick dilatency (0, 90, 10).

85 ft:  Wet medium sand with subrounded granite gravel to 1.5
inch diameter, some pebbles.

OLIVE SILTY SAND (5Y 4/3), wet, dense, fine to medium
sand, (0, 60, 40).
No recovery, but appears to be SAND.

0

0

Bentonite Seal:
hydrated
Puregold medium
bentonite chips
(78 - 83 feet)

Filter Pack:
Cemex Lapis
Lustre sand size
2/12 (83 - 95 feet)

Screen:  4 inch
Schedule 40 PVC
screen, slot size
0.020 (85 - 95
feet)

4 inch threaded
PVC cap
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PROJECT NAME Phibro-Tech, Inc.

PROJECT NUMBER 06-441-O

CLIENT Phibro-Tech, Inc.

PROJECT LOCATION Santa Fe Springs, California
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ML

SM

SP

Asphalt, 4" thick.  Hand augered 0-5 feet bgs.
VERY DARK GRAY SILT WITH SAND (2.5YR 3/1), dry to
damp, very soft, some clay, some plasticity, very fine sand with
mica, some coarse sand, some gravel (0.5 inch diameter), no
odor, (trace gravel, 25% sand, 75% fines).

Possibly saturated with black oil.

6 ft:  VERY DARK OLIVE BROWN SILT (2.5YR 3/3), stiff,
chemical odor, rootlets visible, angular breaking (mostly
vertical)

SILTY SAND, gradational transition to sand at 12.5 feet, some
plasticity.

VERY DARK GRAYISH BROWN SAND (7.5YR 3/2), dry,
loose, poorly graded very fine to fine sand, oily stain outside
core at 14 feet, chemical odor, staining evident after core dried,
(0, 100, trace).

Coarsens downwards from 15 to 17 ft, quartz gravel up to 1
inch diameter, turquoise-colored chemical staining.

17.5 ft:  Silt/clay lens 5 inches thick.
OLIVE GRAY SAND (5Y 4/2), sand loose to medium dense,
chemical odor.

VERY DARK GREENISH GRAY SAND (10GY 3/1), dry,
medium dense at 20 ft, loose below, subrounded, fine-grained
sand, (0, 100, trace).
21 ft:  Sand becomes coarser to medium-grained.

23 ft:  Coarse sand, gravel up to 0.5 inch diameter, increasing
quartz fraction.  Very clean sand, medium grained, no staining
visible.

Completed at
surface with a
12-inch
traffic-rated well
box and locking
cap.

Bentonite Cement
Grout:  mixture of
Portland Cement
Type II/V and
WyoBen Hydrogel
(1 - 60 feet)

Casing:  4 inch
Schedule 40 PVC
blank (0.5 - 67
feet)

DATE STARTED 4/21/10

GW DEPTH DURING DRILLING 67.0 ft

DRILLING CONTRACTOR Gregg Drilling & Testing Inc.

DRILLING METHOD Hollow-Stem Auger

LOGGED BY A. Behrens

COMPLETED 4/21/10

CHECKED BY C. Alger

 BOREHOLE DIAM. 10 inches

TOTAL DEPTH 77.0 ft

SAMPLER TYPE CME Sampler (5 feet long)

NOTES Lithology was logged at MW-21D, 6 feet to south.

ELEVATION

(Continued Next Page)
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PROJECT NAME Phibro-Tech, Inc.

PROJECT NUMBER 06-441-O

CLIENT Phibro-Tech, Inc.

PROJECT LOCATION Santa Fe Springs, California
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MH

ML

ML
SM
SM

DARK GREENISH GRAY SILT (10Y 4/1), dry, medium stiff,
plastic, very fine sand, trace granite gravel rounded to 1 inch
diameter, micaceous sand, strong rootlet casts, (trace, 10, 90).

30 ft:  Staining.

34.5 ft:  Gravel/caliche present.

37 ft:  Color change to LIGHT OLIVE BROWN (2.5Y 5/4),
gradual change from mottled to oxidized.

40 ft: DARK YELLOWISH BROWN SILT (10YR 4/6), dry, firm,
fine silts, slight plasticity, no odor, vertical root casts filled with
gray clay.

BROWN SILT (7.5YR 4/4), dry, very hard, very fine sand,
buried soil B horizon, vertical gray filled veinlets, caliche, some
cementation with clay, mottled color, increasing sand and
softness with depth.

BROWN SILTY SAND/SANDY SILT (10YR 4/4), dry, soft to
firm, no odor, manganese, (0, 50, 50).
51.5 ft:  Three inch sand lens.

BROWN SILT (10YR 4/4), dry.

BROWN SILTY SAND (10YR 4/4), dry, loose, (0, 80, 20).

Bentonite Cement
Grout:  mixture of
Portland Cement
Type II/V and
WyoBen Hydrogel
(1 - 60 feet)

Casing:  4 inch
Schedule 40 PVC
blank (0.5 - 67
feet)

(Continued Next Page)
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PROJECT NAME Phibro-Tech, Inc.

PROJECT NUMBER 06-441-O

CLIENT Phibro-Tech, Inc.

PROJECT LOCATION Santa Fe Springs, California
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SP

SP-
SM

SP

LIGHT GRAY SAND (2.5Y 7/2), dry, loose, coarse quartz sand
(0, 100, 0).

61 ft:  damp.

63 ft:  dry, coarser with some pebbles, some caliche
cementation

65 ft:  Very damp to almost wet, very coarse sand, orange iron
staining from 65 to 66 ft, (0, 100, 0).

66 ft:  OLIVE BROWN SAND (2.5Y 4/3), fine to medium sand.

68 ft:  One inch thick lense of fines, iron staining, no odor (0,
80, 20).

OLIVE BROWN SAND WITH SILT, (2.5YR 4/3), loose, wet,
poorly graded medium sand with few pebbles, omposition of
granite, quartz, mica, no odor, no staining, (trace, 90, 10).

OLIVE BROWN SAND, (2.5YR 4/3), same as above but
medium to coarse grained sand, quick dilatency, only trace
fines (trace, 100, trace).

Bentonite Cement
Grout:  mixture of
Portland Cement
Type II/V and
WyoBen Hydrogel
(1 - 60 feet)

Bentonite Seal:
hydrated
Puregold medium
bentonite chips
(60-65 feet)

Filter Pack:
Cemex Lapis
Lustre sand size
2/12 (65-77 feet)

Screen:  4 inch
Schedule 40 PVC
screen, slot size
0.020 (67-77 feet)

4 inch threaded
PVC cap
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PROJECT NAME Phibro-Tech, Inc.

PROJECT NUMBER 06-441-O

CLIENT Phibro-Tech, Inc.

PROJECT LOCATION Santa Fe Springs, California
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ML

GM

ML

SM

SM

SP

SP-
SM

SP

Asphalt 6 inches thick.  Hand augered 0-5 feet bgs.
DARK BROWN SANDY SILT, (2.5Y 3/3), dry, firm, low to
medium plasticity, trace clay, very fine sand, no odor (0%
gravel, 10% sand, 90% fines).

GRAY SILTY GRAVEL WITH SAND, (10YR 6/1), dry, loose,
angular to subangular gravel up to 1 inch diameter, (40, 20,
40).
DARK YELLOWISH BROWN SANDY SILT, (10YR 4/4), dry,
firm, low plasticity, medium dry strength, very fine to fine sand
(0, 30, 70).

DARK YELLOWISH BROWN SILTY SAND/SANDY SILT,
(10YR 4/4), dry, firm, increasing sand content from 10 to 13 ft,
low to medium dry strength, (0, 50, 50).
10.5 ft:  Three inch lens of silty fine sand, (0, 60, 40).

YELLOWISH BROWN SILTY SAND, (10YR 5/6), dry, loose,
fine to very fine sand, poorly graded, no dry strength, no odor
(0, 60, 40).

BROWNISH YELLOW SAND, (10YR 6/6), dry, loose, fine
sand, trace silt, (0, 100, trace).

15.5 ft:  Color change to LIGHT YELLOWISH BROWN (2.5Y
6/4), fine to medium sand, no silt, (0, 100, 0).

LIGHT YELLOWISH BROWN SAND WITH SILT, (2.5Y 6/4),
damp, loose, fine to medium sand, trace coarse sand, (0, 90,
10).
17 ft:  Two inch layer of stiff silt, trace clay, low plasticity.
LIGHT YELLOWISH BROWN SAND, (2.5Y 6/3), dry, loose,
fine sand, no odor, (0, 100, 0).
17.8 ft:  Change to very fine sand.

20 - 21 ft:  Very fine sand grades into fine and medium sand.

21 ft:  Sand becomes fine and damp.

22.5 ft:  Trace subrounded gravel to 1/2 inch diameter, trace
medium sand.

23.5 ft:  Fine sand, trace very fine sand.

0.8

1.7

1.4

1

Completed at
surface with a
12-inch
traffic-rated well
box and locking
cap.

Bentonite Cement
Grout:  mixture of
Portland Cement
Type II/V and
WyoBen Hydrogel
(1 - 73 feet)

Casing:  4 inch
Schedule 40 PVC
blank (0.5 - 80
feet)

DATE STARTED 4/22/10

GW DEPTH DURING DRILLING 63.0 ft

DRILLING CONTRACTOR Gregg Drilling & Testing Inc.

DRILLING METHOD Hollow-Stem Auger

LOGGED BY C. Steedman

COMPLETED 4/22/10

CHECKED BY C. Alger

 BOREHOLE DIAM. 10 inches

TOTAL DEPTH 90.0 ft

SAMPLER TYPE CME Sampler (5 feet long)

NOTES

ELEVATION

(Continued Next Page)
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PROJECT NAME Phibro-Tech, Inc.

PROJECT NUMBER 06-441-O

CLIENT Phibro-Tech, Inc.

PROJECT LOCATION Santa Fe Springs, California
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SP

ML

SP-
SM

25 ft:  LIGHT YELLOWISH BROWN (2.5Y 6/4) very fine sand,
trace WHITE (2.5Y 8/1) cemented very fine sand and silt.
Sand grades to fine and medium sand by 27 ft.

LIGHT OLIVE BROWN SILT WITH SAND (2.5Y 5/4), damp,
stiff, no plasticity, low dry strength, very fine sand, no odor, (0,
20, 80).

30.5 ft:  Becomes firm, trace clay, low plasticity, low dry
strength.
31 ft:  Becomes stiff, no clay.

32 ft and 33 ft to 34 ft:  Cemented caliche.

33.5 ft:  Four inch section of soft, moist silt with medium
plasticity, trace clay.

35 ft:  Firm, low plasticity, no clay, low dry strength.

36 ft to 39 ft:  Dry, caliche layers, gray mottling, crumbly but
firm, low to medium dry strength.

37 ft:  Blocky fracturing.

40 ft:  LIGHT OLIVE BROWN SILT, (2.5Y 5/4), stiff, trace clay,
low dry strength, very fine sand, gray mottling, (0, 10, 90).

42 ft to 44 ft:  Patchy dark iron oxide staining.

43.5 ft:  Color change to BROWN (7.5YR 4/4).  LIGHT OLIVE
GRAY (5Y 6/2) bands 1/2 inch thick, oriented vertically but not
continuous, not consistent in horizontal direction

45 ft:  BROWN SILT WITH SAND, (7.5YR 4/4), dry, stiff, trace
clay, medium dry strength, very fine sand, blocky fracturing, no
odor (0, 20, 80).  Dark iron oxide staining from 45 to 48 feet.
46 ft:  Color change to DARK YELLOWISH BROWN, (10YR
4/6).

48 ft:  Vertical white rootlets 1/8 inch wide, up to 1 inch long.

49 ft:  Color change to YELLOWISH BROWN, (10YR 5/4), low
dry strength.

50 ft to 51 ft:  Trace very fine sand, low dry strength.
50 ft to 52.5 ft, trace iron oxide staining, dry to damp at 52.5 ft,
stiff.

LIGHT OLIVE BROWN SAND WITH SILT, (2.5Y 5/6), damp,
loose, very fine sand, no dry strength, (0, 90, 10).

2.5
0.5

2

0.9

1.1

0.9

0.3
0.5

Bentonite Cement
Grout:  mixture of
Portland Cement
Type II/V and
WyoBen Hydrogel
(1 - 73 feet)

Casing:  4 inch
Schedule 40 PVC
blank (0.5 - 80
feet)

(Continued Next Page)
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SP-
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SM

SP-
SM

SM

SP

SM

SP-
SM

55.5 ft:  Three inch lens of LIGHT YELLOWISH BROWN (2.5Y
6/4) loose, fine to medium sand, trace coarse sand, poorly
graded.

LIGHT OLIVE BROWN SILTY SAND, (2.5Y 5/4), damp,
medium dense, fine to very fine sand, (0, 80, 20).
LIGHT YELLOWISH BROWN SAND WITH SILT, (2.5Y 6/3),
damp, loose, fine to medium sand, trace coarse angular to
subrounded sand, trace angular to subrounded gravel to 1/2
inch diameter, (0, 90, 10).
57.5 ft:  One inch thick layer of iron oxide orange staining.
58 ft:  One inch layer of stiff silt, iron oxide stained.

60 ft:  Slight sand cementation in 1-inch chunks, very fine to
fine sand, trace medium sand.
60.5 ft:  Fine to coarse sand, four inch layer with trace
subrounded gravel to 1.5 inch diamter.
60.7 ft:  1/2 inch thick layer of firm silt and very fine sand (0, 40,
60).
        60.8 ft:  Two inches of BROWNISH YELLOW sand (10YR
6/8).
61 ft:  Color change to LIGHT YELLOWISH BROWN, (2.5Y
6/4), damp, loose, fine to medium sand, trace subangular to
rounded gravel up to 1 inch diameter, (0, 90, 10).
63 ft:  Becomes very moist.
65 ft:  Color change to LIGHT OLIVE BROWN, (2.5Y 5/3), wet,
fine sand, trace very fine sand.
65.5 ft:  Fine to coarse subangular to rounded sand, trace
subrounded gravel up to 1/2 inch diameter.

OLIVE BROWN SILTY SAND, (2.5Y 4/4), wet, medium dense,
very fine to fine sand, no plasticity, no odor, (0, 80, 20).

LIGHT BROWNISH GRAY SAND WITH GRAVEL, (2.5Y 6/2),
wet, loose, fine sand, trace medium sand, subangular to
rounded gravel up to 1.5 inch diameter, (15, 85, trace).

LIGHT OLIVE BROWN SILTY SAND, (2.5Y 5/4), wet, medium
dense, very fine sand, some fine sand, micaceous, (0, 85, 15).
70.8 ft:  Two inches of red staining.
71 ft:  2-3 lines of 1/8 inch thick dark red staining.
71.2 ft:  Two inches of greenish gray staining.
72.5 ft:  Gray mottling.  Low dry strength.

LIGHT YELLOWISH BROWN SAND WITH SILT, (2.5Y 6/3),
wet, medium dense, fine sand, trace very fine sand, no odor,
(0, 90, 10).

76 ft:  Color change to LIGHT OLIVE BROWN (2.5Y 5/4).
76.5:  Two inch thick layer of sand and subangular to
subrounded granite gravel up to 1 inch diameter.
76.5 ft - 77.5 ft:  Fine to medium sand, trace subangular to
subrounded coarse sand.

80 ft:  Fine to medium sand, trace subangular granite gravel up
to 1.5 inch diameter.

0.4

1

0.5

0.2

0.3

Bentonite Cement
Grout:  mixture of
Portland Cement
Type II/V and
WyoBen Hydrogel
(1 - 73 feet)

Casing:  4 inch
Schedule 40 PVC
blank (0.5 - 80
feet)

Bentonite Seal:
hydrated
Puregold medium
bentonite chips
(73 - 78 feet)

Filter Pack:
Cemex Lapis
Lustre sand size
2/12 (78 - 90 feet)

Screen:  4 inch
Schedule 40 PVC
screen, slot size
0.020 (80 - 90 ft)
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SP-
SM

85 ft:  Two inches of very fine sand.
85.2 ft:  LIGHT BROWNISH GRAY SAND WITH SILT, (2.5Y
6/2), wet, loose, fine to medium sand, (0, 90, 10).
86 ft:  4 inch layer of DARK YELLOWISH BROWN SAND
WITH GRAVEL, (10YR 4/4), wet, loose, fine to coarse sand
subangular to rounded, subangular to rounded gravel up to 1
inch diameter, iron oxide staining, (30, 70, trace).
SAND WITH SILT, wet, medium dense, very fine to fine sand,
(0, 90, 10).

0

0.1

0.8

Filter Pack:
Cemex Lapis
Lustre sand size
2/12 (78 - 90 feet)

Screen:  4 inch
Schedule 40 PVC
screen, slot size
0.020 (80 - 90
feet)

4 inch threaded
PVC cap
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ML

GM

ML

SM

SM

SP

SP-
SM

SP

Asphalt 6 inches thick.  Hand augered 0-5 feet bgs.
DARK BROWN SANDY SILT, (2.5Y 3/3), dry, firm, low to
medium plasticity, trace clay, very fine sand, no odor (0%
gravel, 10% sand, 90% fines).

GRAY SILTY GRAVEL WITH SAND, (10YR 6/1), dry, loose,
angular to subangular gravel up to 1 inch diameter, (40, 20,
40).
DARK YELLOWISH BROWN SANDY SILT, (10YR 4/4), dry,
firm, low plasticity, medium dry strength, very fine to fine sand
(0, 30, 70).

DARK YELLOWISH BROWN SILTY SAND/SANDY SILT,
(10YR 4/4), dry, firm, increasing sand content from 10 to 13 ft,
low to medium dry strength, (0, 50, 50).
10.5 ft:  Three inch lens of silty fine sand, (0, 60, 40).

YELLOWISH BROWN SILTY SAND, (10YR 5/6), dry, loose,
fine to very fine sand, poorly graded, no dry strength, no odor
(0, 60, 40).

BROWNISH YELLOW SAND, (10YR 6/6), dry, loose, fine
sand, trace silt, (0, 100, trace).

15.5 ft:  Color change to LIGHT YELLOWISH BROWN (2.5Y
6/4), fine to medium sand, no silt, (0, 100, 0).

LIGHT YELLOWISH BROWN SAND WITH SILT, (2.5Y 6/4),
damp, loose, fine to medium sand, trace coarse sand, (0, 90,
10).
17 ft:  Two inch layer of stiff silt, trace clay, low plasticity.
LIGHT YELLOWISH BROWN SAND, (2.5Y 6/3), dry, loose,
fine sand, no odor, (0, 100, 0).
17.8 ft:  Change to very fine sand.

20 - 21 ft:  Very fine sand grades into fine and medium sand.

21 ft:  Sand becomes fine and damp.

22.5 ft:  Trace subrounded gravel to 1/2 inch diameter, trace
medium sand.

23.5 ft:  Fine sand, trace very fine sand.

Completed at
surface with a
12-inch
traffic-rated well
box and locking
cap.

Bentonite Cement
Grout:  mixture of
Portland Cement
Type II/V and
WyoBen Hydrogel
(1 - 58 feet)

Casing:  4 inch
Schedule 40 PVC
blank (0.5 - 65
feet)

DATE STARTED 4/23/10

GW DEPTH DURING DRILLING 63.0 ft

DRILLING CONTRACTOR Gregg Drilling & Testing Inc.

DRILLING METHOD Hollow-Stem Auger

LOGGED BY C. Steedman

COMPLETED 4/23/10

CHECKED BY C. Alger

 BOREHOLE DIAM. 10 inches

TOTAL DEPTH 75.0 ft

SAMPLER TYPE CME Sampler (5 feet long)

NOTES Lithology was logged at MW-22D, 6 feet to south.

ELEVATION

(Continued Next Page)
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SP

ML

SP-
SM

25 ft:  LIGHT YELLOWISH BROWN (2.5Y 6/4) very fine sand,
trace WHITE (2.5Y 8/1) cemented very fine sand and silt.
Sand grades to fine and medium sand by 27 ft.

LIGHT OLIVE BROWN SILT WITH SAND (2.5Y 5/4), damp,
stiff, no plasticity, low dry strength, very fine sand, no odor, (0,
20, 80).

30.5 ft:  Becomes firm, trace clay, low plasticity, low dry
strength.
31 ft:  Becomes stiff, no clay.

32 ft and 33 ft to 34 ft:  Cemented caliche.

33.5 ft:  Four inch section of soft, moist silt with medium
plasticity, trace clay.

35 ft:  Firm, low plasticity, no clay, low dry strength.

36 ft to 39 ft:  Dry, caliche layers, gray mottling, crumbly but
firm, low to medium dry strength.

37 ft:  Blocky fracturing.

40 ft:  LIGHT OLIVE BROWN SILT, (2.5Y 5/4), stiff, trace clay,
low dry strength, very fine sand, gray mottling, (0, 10, 90).

42 ft to 44 ft:  Patchy dark iron oxide staining.

43.5 ft:  Color change to BROWN (7.5YR 4/4).  LIGHT OLIVE
GRAY (5Y 6/2) bands 1/2 inch thick, oriented vertically but not
continuous, not consistent in horizontal direction

45 ft:  BROWN SILT WITH SAND, (7.5YR 4/4), dry, stiff, trace
clay, medium dry strength, very fine sand, blocky fracturing, no
odor (0, 20, 80).  Dark iron oxide staining from 45 to 48 feet.
46 ft:  Color change to DARK YELLOWISH BROWN, (10YR
4/6).

48 ft:  Vertical white rootlets 1/8 inch wide, up to 1 inch long.

49 ft:  Color change to YELLOWISH BROWN, (10YR 5/4), low
dry strength.

50 ft to 51 ft:  Trace very fine sand, low dry strength.
50 ft to 52.5 ft, trace iron oxide staining, dry to damp at 52.5 ft,
stiff.

LIGHT OLIVE BROWN SAND WITH SILT, (2.5Y 5/6), damp,
loose, very fine sand, no dry strength, (0, 90, 10).

Bentonite Cement
Grout:  mixture of
Portland Cement
Type II/V and
WyoBen Hydrogel
(1 - 58 feet)

Casing:  4 inch
Schedule 40 PVC
blank (0.5 - 65
feet)

(Continued Next Page)
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SP-
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SP-
SM
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SP

SM

SP-
SM

55.5 ft:  Three inch lens of LIGHT YELLOWISH BROWN (2.5Y
6/4) loose, fine to medium sand, trace coarse sand, poorly
graded.

LIGHT OLIVE BROWN SILTY SAND, (2.5Y 5/4), damp,
medium dense, fine to very fine sand, (0, 80, 20).
LIGHT YELLOWISH BROWN SAND WITH SILT, (2.5Y 6/3),
damp, loose, fine to medium sand, trace coarse angular to
subrounded sand, trace angular to subrounded gravel to 1/2
inch diameter, (0, 90, 10).
57.5 ft:  One inch thick layer of iron oxide orange staining.
58 ft:  One inch layer of stiff silt, iron oxide stained.

60 ft:  Slight sand cementation in 1-inch chunks, very fine to
fine sand, trace medium sand.
60.5 ft:  Fine to coarse sand, four inch layer with trace
subrounded gravel to 1.5 inch diamter.
60.7 ft:  1/2 inch thick layer of firm silt and very fine sand (0, 40,
60).
        60.8 ft:  Two inches of BROWNISH YELLOW sand (10YR
6/8).
61 ft:  Color change to LIGHT YELLOWISH BROWN, (2.5Y
6/4), damp, loose, fine to medium sand, trace subangular to
rounded gravel up to 1 inch diameter, (0, 90, 10).
63 ft:  Becomes very moist.
65 ft:  Color change to LIGHT OLIVE BROWN, (2.5Y 5/3), wet,
fine sand, trace very fine sand.
65.5 ft:  Fine to coarse subangular to rounded sand, trace
subrounded gravel up to 1/2 inch diameter.

OLIVE BROWN SILTY SAND, (2.5Y 4/4), wet, medium dense,
very fine to fine sand, no plasticity, no odor, (0, 80, 20).

LIGHT BROWNISH GRAY SAND WITH GRAVEL, (2.5Y 6/2),
wet, loose, fine sand, trace medium sand, subangular to
rounded gravel up to 1.5 inch diameter, (15, 85, trace).

LIGHT OLIVE BROWN SILTY SAND, (2.5Y 5/4), wet, medium
dense, very fine sand, some fine sand, micaceous, (0, 85, 15).
70.8 ft:  Two inches of red staining.
71 ft:  2-3 lines of 1/8 inch thick dark red staining.
71.2 ft:  Two inches of greenish gray staining.
72.5 ft:  Gray mottling.  Low dry strength.

LIGHT YELLOWISH BROWN SAND WITH SILT, (2.5Y 6/3),
wet, medium dense, fine sand, trace very fine sand, no odor,
(0, 90, 10).

Bentonite Cement
Grout:  mixture of
Portland Cement
Type II/V and
WyoBen Hydrogel
(1 - 58 feet)

Casing:  4 inch
Schedule 40 PVC
blank (0.5 - 65
feet)

Bentonite Seal:
hydrated
Puregold medium
bentonite chips
(58-63 feet)

Filter Pack:
Cemex Lapis
Lustre sand size
2/12 (63-75 feet)

Screen:  4 inch
Schedule 40 PVC
screen, slot size
0.020 (65-75 feet)

4 inch threaded
PVC cap
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ML

SM

SP

SP-
SM

SM

SP

SM

Asphalt 6 inches thick.  Hand augered 0-5 feet bgs.
DARK YELLOWISH BROWN SANDY SILT (10YR 4/4), soft,
dry, low plasticity, fine poorly graded sand, (trace gravel, 40%
sand, 60% fines).

5 ft:  color change to DARK YELLOWISH BROWN (10YR 4/6),
stiff, medium dry strength, increasing very fine sand content to
9 feet.

DARK YELLOWISH BROWN SILTY SAND (10YR 4/6), dry,
medium dense, fine sand, poorly graded, low dry strength, (0,
60, 40).
YELLOWISH BROWN SAND (10YR 5/6), dry, loose, fine sand,
some medium grained, subangular to subrounded, no odor.
10.5 ft - 11 ft:  Very fine grained sand.
11 ft - 13 ft:  mix of very fine to medium sand.

13 ft:  Color change to LIGHT YELLOWISH BROWN (10YR
6/4).

LIGHT YELLOWISH BROWN SAND WITH SILT (2.5Y 6/3),
loose, dry, very fine sand, some fine, (0, 90, 10).
15.5 ft:  Fine grained sand (0, 100, 0).
16 ft:  Fine sand and silt, low plasticity, slow dilatency, (0, 80,
20).
Alternating fine sand with fine sand and silt in six inch sections
to 18.5 ft.

DARK YELLOWISH BROWN SILTY SAND, (10YR 4/4), dry,
firm, very fine sand, micaceous, low dry strength, some
mottling to ligher gray and darker brown, (0, 85, 15).

PALE YELLOW SAND, (2.5Y 7/3), damp, loose, angular to
subrounded sand, (0, 100, 0).

LIGHT YELLOWISH BROWN SILTY SAND, (2.5Y 6/4), damp,

0.6

0.6

0.7

1.4

Completed at
surface with a
12-inch
traffic-rated well
box and locking
cap.

Bentonite Cement
Grout:  mixture of
Portland Cement
Type II/V and
WyoBen Hydrogel
(1 - 73 feet)

Casing:  4 inch
Schedule 40 PVC
blank (0.5 - 80
feet)

DATE STARTED 4/20/10

GW DEPTH DURING DRILLING 63.0 ft

DRILLING CONTRACTOR Gregg Drilling & Testing Inc.

DRILLING METHOD Hollow-Stem Auger

LOGGED BY C. Steedman

COMPLETED 4/20/10

CHECKED BY C. Alger

 BOREHOLE DIAM. 10 inches

TOTAL DEPTH 90.0 ft

SAMPLER TYPE CME Sampler (5 feet long)

NOTES

ELEVATION

(Continued Next Page)
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SM

SP

ML

loose, fine to very fine sand, no dry strength, (0, 80, 20).

PALE YELLOW SAND, (2.5Y 7/3), damp, loose, fine sand,
some very fine sand, no dry strength, (0, 100, 0).

OLIVE BROWN SILT, (2.5Y 4/4), damp, stiff, very fine sand,
trace clay, medium dry strength, no plasticity, (0, 10, 90).

32 ft to 35 ft: cemented caliche zones up to 2 inches thick, not
horizontally continuous, spaced 6-10 inches apart vertically,
patches of WHITE (2.5Y 8/1).

35 ft:  Color change to LIGHT OLIVE BROWN, (2.5Y 5/3),
trace sand, trace clay, slight gray and brown mottling.

36 ft and 38 ft: trace of caliche as above

40 ft:  OLIVE BROWN (2.5Y 5/4), dry, stiff, no sand, mottled
brown and gray.

41 ft:  Trace very fine sand, trace clay.

45 ft:  Very stiff, low to medium dry strength, powdery when
dry.

46 ft:  Color change to YELLOWISH BROWN (10YR 5/4), dry,
firm, low dry strength.

47.5 ft:  Color change to BROWN (7.5YR 4/4), dry, stiff, trace
fine sand, trace clay, medium dry strength, mottled.

51 ft:  Color change to YELLOWISH BROWN (10YR 5/4), very
firm, trace black spotting/staining from 51 to 55 ft, no odor,
medium dry strength.

0.8

1.1

0.5

0.7

0.8

0.6

Bentonite Cement
Grout:  mixture of
Portland Cement
Type II/V and
WyoBen Hydrogel
(1 - 73 feet)

Casing:  4 inch
Schedule 40 PVC
blank (0.5 - 80
feet)

(Continued Next Page)
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ML

SP

SP-
SM

SP

SM

SP

55 ft:  Low plasticity, trace clay.

56 ft - 56.5 ft:  Crumbly, mix between no dry strength and
medium dry strength, trace iron-oxide staining.
56.5 ft - 57 ft:  Very fine sand, consolidated.
LIGHT OLIVE BROWN SAND (2.5Y 5/4), damp, loose, fine
sand, coarsens downward to fine and medium sand at 60 ft.

60 ft:  Color change to LIGHT YELLOWISH BROWN (2.5Y
6/4), dry, trace poorly cemented sand
60.5 ft:  Color change to LIGHT OLIVE BROWN (2.5Y 5/4),
moist, fine to coarse sand, trace subrounded gravel.
61.5 ft:  Iron oxide staining in one inch thick layer.
62 ft:  Black stained layer one inch thick.
     62.5 ft:  Moist fine to very fine sand.

65 ft:  Color change to OLIVE BROWN (2.5Y 4/4), wet,
medium dense, poorly graded fine sand, some very fine, no
odor.  Lens of medium sand two inches thick just above 66.5.

LIGHT OLIVE BROWN SAND WITH SILT, (2.5Y 5/4), moist,
stiff, very fine sand, some silt, no plasticity, (0, 90, 10).

OLIVE BROWN SAND, (2.5Y 4/3), wet, medium dense, fine
sand, poorly graded (0, 100, 0).

73.5 ft:  Color change to LIGHT OLIVE BROWN (2.5Y (5/3),
loose, medium to fine sand.

74.5:  Medium dense, fine sand, trace silt.
75 ft:  Color change to OLIVE BROWN (2.5Y 4/4), very fine to
fine sand, slight sulfur odor.

76 ft:  Loose, fine to medium sand, coarsening downward to
77.5 ft.

OLIVE BROWN SILTY SAND (2.5Y 4/4), wet, medium dense,
very fine sand (0, 85, 15).
OLIVE BROWN SAND, (2.5Y 4/4), wet, medium dense, fine
sand, white quartz-like fingers 1/8 inch thick oriented vertically,
horizontally, and/or diagonally 78.7 - 79 ft.
80 ft:  Wet fine sand.
80.5 ft:  Two inch thick gravel layer, gravel subrounded to
rounded up to 1 inch diameter, medium sand.

0.5

0.7

0.6

1

2.1

Bentonite Cement
Grout:  mixture of
Portland Cement
Type II/V and
WyoBen Hydrogel
(1 - 73 feet)

Casing:  4 inch
Schedule 40 PVC
blank (0.5 - 80
feet)

Bentonite Seal:
hydrated
Puregold medium
bentonite chips
(73 - 78 feet)

Filter Pack:
Cemex Lapis
Lustre sand size
2/12 (78 - 90 feet)

Screen:  4 inch
Schedule 40 PVC
screen, slot size
0.020 (80 - 90 ft)
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SP

80.7:  GRAYISH BROWN SAND, (2.5Y 5/2), fine to medium
sand, trace coarse.
81 ft:  Color change to YELLOWISH BROWN (10YR 5/4).
Tracae subangular gravel, up to 1 inch diameter.
81.5 ft:  LIGHT OLIVE BROWN (2.5Y 5/4) fine sand.

85 - 90 ft:  No recovery due to heaving sand, cuttings from
auger suggest fine to medium sand.

0.9
Filter Pack:
Cemex Lapis
Lustre sand size
2/12 (78 - 90 feet)

Screen:  4 inch
Schedule 40 PVC
screen, slot size
0.020 (80 - 90
feet)

4 inch threaded
PVC cap
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ML

SM

SP

SP-
SM

SM

SP

SM

Asphalt 6 inches thick.  Hand augered 0-5 feet bgs.
DARK YELLOWISH BROWN SANDY SILT (10YR 4/4), soft,
dry, low plasticity, fine poorly graded sand, (trace gravel, 40%
sand, 60% fines).

5 ft:  color change to DARK YELLOWISH BROWN (10YR 4/6),
stiff, medium dry strength, increasing very fine sand content to
9 feet.

DARK YELLOWISH BROWN SILTY SAND (10YR 4/6), dry,
medium dense, fine sand, poorly graded, low dry strength, (0,
60, 40).
YELLOWISH BROWN SAND (10YR 5/6), dry, loose, fine sand,
some medium grained, subangular to subrounded, no odor.
10.5 ft - 11 ft:  Very fine grained sand.
11 ft - 13 ft:  mix of very fine to medium sand.

13 ft:  Color change to LIGHT YELLOWISH BROWN (10YR
6/4).

LIGHT YELLOWISH BROWN SAND WITH SILT (2.5Y 6/3),
loose, dry, very fine sand, some fine, (0, 90, 10).
15.5 ft:  Fine grained sand (0, 100, 0).
16 ft:  Fine sand and silt, low plasticity, slow dilatency, (0, 80,
20).
Alternating fine sand with fine sand

DARK YELLOWISH BROWN SILTY SAND, (10YR 4/4), dry,
firm, very fine sand, micaceous, low dry strength, some
mottling to ligher gray and darker brown, (0, 85, 15).

PALE YELLOW SAND, (2.5Y 7/3), damp, loose, angular to
subrounded sand, (0, 100, 0).

LIGHT YELLOWISH BROWN SILTY SAND, (2.5Y 6/4), damp,

Completed at
surface with a
12-inch
traffic-rated well
box and locking
cap.

Bentonite Cement
Grout:  mixture of
Portland Cement
Type II/V and
WyoBen Hydrogel
(1 - 58 feet)

Casing:  4 inch
Schedule 40 PVC
blank (0.5 - 65
feet)

DATE STARTED 4/21/10

GW DEPTH DURING DRILLING 63.0 ft

DRILLING CONTRACTOR Gregg Drilling & Testing Inc.

DRILLING METHOD Hollow-Stem Auger

LOGGED BY C. Steedman

COMPLETED 4/21/10

CHECKED BY C. Alger

 BOREHOLE DIAM. 10 inches

TOTAL DEPTH 75.0 ft

SAMPLER TYPE CME Sampler (5 feet long)

NOTES Lithology was logged at MW-23D, 6 feet to south.

ELEVATION

(Continued Next Page)
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SM

SP

ML

loose, fine to very fine sand, no dry strength, (0, 80, 20).

PALE YELLOW SAND, (2.5Y 7/3), damp, loose, fine sand,
some very fine sand, no dry strength, (0, 100, 0).

OLIVE BROWN SILT, (2.5Y 4/4), damp, stiff, very fine sand,
trace clay, medium dry strength, no plasticity, (0, 10, 90).

32 ft to 35 ft: cemented caliche zones up to 2 inches thick, not
horizontally continuous, spaced 6-10 inches apart vertically,
patches of WHITE (2.5Y 8/1).

35 ft:  Color change to LIGHT OLIVE BROWN, (2.5Y 5/3),
trace sand, trace clay, slight gray and brown mottling.

36 ft and 38 ft: trace of caliche as above

40 ft:  OLIVE BROWN (2.5Y 5/4), dry, stiff, no sand, mottled
brown and gray.

41 ft:  Trace very fine sand, trace clay.

45 ft:  Very stiff, low to medium dry strength, powdery when
dry.

46 ft:  Color change to YELLOWISH BROWN (10YR 5/4), dry,
firm, low dry strength.

47.5 ft:  Color change to BROWN (7.5YR 4/4), dry, stiff, trace
fine sand, trace clay, medium dry strength, mottled.

51 ft:  Color change to YELLOWISH BROWN (10YR 5/4), very
firm, trace black spotting/staining from 51 to 55 ft, no odor,
medium dry strength.

Bentonite Cement
Grout:  mixture of
Portland Cement
Type II/V and
WyoBen Hydrogel
(1 - 58 feet)

Casing:  4 inch
Schedule 40 PVC
blank (0.5 - 65
feet)

(Continued Next Page)
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ML

SP

SP-
SM

SP

55 ft:  Low plasticity, trace clay.

56 ft - 56.5 ft:  Crumbly, mix between no dry strength and
medium dry strength, trace iron-oxide staining.
56.5 ft - 57 ft:  Very fine sand, consolidated.
LIGHT OLIVE BROWN SAND (2.5Y 5/4), damp, loose, fine
sand, coarsens downward to fine and medium sand at 60 ft.

60 ft:  Color change to LIGHT YELLOWISH BROWN (2.5Y
6/4), dry, trace poorly cemented sand
60.5 ft:  Color change to LIGHT OLIVE BROWN (2.5Y 5/4),
moist, fine to coarse sand, trace subrounded gravel.
61.5 ft:  Iron oxide staining in one inch thick layer.
62 ft:  Black stained layer one inch thick.
     62.5 ft:  Moist fine to very fine sand.

65 ft:  Color change to OLIVE BROWN (2.5Y 4/4), wet,
medium dense, poorly graded fine sand, some very fine, no
odor.  Lens of medium sand two inches thick just above 66.5.

LIGHT OLIVE BROWN SAND WITH SILT, (2.5Y 5/4), moist,
stiff, very fine sand, some silt, no plasticity, (0, 90, 10).

OLIVE BROWN SAND, (2.5Y 4/3), wet, medium dense, fine
sand, poorly graded (0, 100, 0).

73.5 ft:  Color change to LIGHT OLIVE BROWN (2.5Y (5/3),
loose, medium to fine sand.

74.5:  Medium dense, fine sand, trace silt.

Bentonite Cement
Grout:  mixture of
Portland Cement
Type II/V and
WyoBen Hydrogel
(1 - 58 feet)

Casing:  4 inch
Schedule 40 PVC
blank (0.5 - 65
feet)

Bentonite Seal:
hydrated
Puregold medium
bentonite chips
(58-63 feet)

Filter Pack:
Cemex Lapis
Lustre sand size
2/12 (63-75 feet)

Screen:  4 inch
Schedule 40 PVC
screen, slot size
0.020 (65-75 feet)

4 inch threaded
PVC cap
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0

0

Concrete. Hand augered to 5'. Logged from cuttings 0-20'.

Mixed fill, black, gray, brown.

SAND (SP): tan to white; dry; loose; medium sand, 80%; fine sand,
20%; trace silt (0% gravel, 99% sand, 1% silt).

Fine to medium sand; trace silt (0, 98, 2).

Trace calcium carbonate cementation.

Increase in fine sand to 50%; increase dark mineral grains; yellowish
brown (2.5Y 6/3).

Slightly darker color; light yellowish brown (2.5Y 6/4).

White, partial calcium carbonate cementation; dry; sand in shoe; white
(2.5Y 8/1).
Few fine gravels; medium dense where cemented (10, 90, 0).

LOGGED BY C Steedman, C. Alger

DRILLING METHOD Hollow-Stem Auger

DRILLING CONTRACTOR JDK Drilling, Inc.

CHECKED BY

BOREHOLE BACKFILL Bentonite cement grout NOTES Jefferson Exploratory Boring

HOLE DIAM. 8.25 inches

TOTAL DEPTH 178.5 ft

DRILL RIG CME-85

SAMPLER TYPE CME Smplr/Cal Split Sp.

GW DEPTH DURING DRILLING 70.0 ft

DATE STARTED 9/13/13 COMPLETED 9/14/13

(Continued Next Page)
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BORING NUMBER JEB-01Iris Environmental

1438 Webster Street, Suite 302
Oakland, CA 94612
Telephone:  Ph. (510)834-4747
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PROJECT NUMBER 06-441S

PROJECT NAME Phibro-Tech

PROJECT LOCATION Santa Fe Springs, California

CLIENT Phibro-Tech, Inc.
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0

SANDY SILT (ML): olive brown (2.5Y 4/4); dry to damp; medium stiff;
iron oxide and black staining (0, 15, 85).

Lense of fine to coarse SAND (SW): pale yellow (2.5Y 7/4); dry; loose;
well graded (0, 90, 10).

Lense of SANDY SILT (ML): light olive brown (2.5Y 5/3); damp; stiff; low
plasticity; iron oxide staining (0, 30, 70).
GRAVELLY SAND (GP): light yellowish brown (2.5Y 6/4); dry; loose; fine
gravel up to 1.5cm in diameter; medium to coarse sand.

SANDY SILT TO SILTY SAND (SM/ML): light olive brown (2.5Y 5/4);
damp; soft in shoe.

SILTY CLAY (CL): brownish yellow (10YR 6/5); damp; stiff to very stiff;
trace fine sand; gray to red brown mottling increases with depth;  fine
subrounded sand; medium dry strength.

Color change to light gray (2.5Y 7/2) and yellowish brown (10YR 5/6).

SANDY SILT/SANDY LEAN CLAY (CL/ML): pale olive (5Y 6/4) and
brown (7.5YR 4/4); occasional vertical and horizontal black veining; clay
coats and clay cementation (0, 35, 65) [paleosol].

Increase in SAND to (0, 70, 30); decrease in clay coating on grains;
colors lighten; strong brown (7.5YR 4/6) and light yellowish brown (2.5Y
6/4); loose; low dry strength.

SAND (SP): light yellowish brown (2.5Y 6/4); damp; loose (0, 90, 10).

Interbedded lenses of SILTY SAND AND SANDY SILT (SM/ML): light
yellowish brown (2.5Y 6/4); stiff; damp; fine sand; estimated 10% clay in
fines, occasional iron and magnesium oxide mottling; slightly plastic (0,
75, 25) to (0, 40, 60).
SANDY SILT: damp.

Sand lenses; white to very pale brown (10YR 8/1 - 8/2); damp 58 - 59'.

Light yellowish brown (10YR 6/4).

(Continued Next Page)
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0.2

0

0

0.3

0.2

SAND (SP): green/dark gray (5Y 5/1); moist; loose; fine to medium
sand; subangular to subrounded; poorly graded (0, 100, 0).
Drilling completed for day at 65'.

SANDY SILT lense; fine sand.
SAND (SP): light olive brown (2.5Y 5/3); moist; medium to coarse sand
(0, 100, 0).

Wet.

At 75' fine sand and silt lense; occasional fine quartz gravel.

Estimated 90% medium sand; subangular; trace fine sand and silt (0,
100, trace).
Increasing coarse sand %.

Shoe: caliche cemented coarse sand with medium sand; dense.

Predominantly medium sand; trace silt; wet (0, 100, trace).

Slight increase in silt (5%) (0, 95, 5).

Driller adds potable water to auger.

Fine to coarse sand; subangular.

Shoe: coarse sand and fine gravel up to 1cm in diameter; dense; caliche
(Continued Next Page)
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cementation.

Medium to fine sand; wet; loose; coarse sand increases to 40%.
Lense of SANDY GRAVEL (GM): fine to coarse sand; trace fines; fine
and coarse gravel to 2" in diameter (60, 40, trace).
SILTY SAND AND SANDY SILT (SM/ML): light olive brown (2.5Y 5/4);
damp; stiff; coarsens downward (0, 50, 50).

SILTY SAND (SM): olive green; wet; loose; fine to medium sand (0, 90,
10).

SILTY SAND TO SANDY SILT (SM/ML): damp; stiff; trace clay; fine
sand; non plastic; rapidly dilatant; low dry strength (0, 60, 40).

SAND (SP): olive brown; wet; medium sand; poorly graded; subrounded;
trace fine sand and silt (0, 95, 5).

SANDY GRAVEL LENSE in shoe at 112.5': medium dense; fine gravel
up to 1/2" in diameter; decomposed minerals; black and white;  caliche
cemented quartz in shoe.

SAND (SP): olive green; moist; loose; grades from silt and fine sand to
medium sand with depth.

10% coarse sand.

Fine gravel and coarse sand in shoe at 119'.

Medium sand; trace coarse sand (0, 100, 0).

increase in coarse sand to 50%.

Trace fine gravel up to 1/2" in shoe; fine to coarse sand (10, 85, 5).

Medium sand; trace coarse sand; few fines; coarsens downwards.

40% fine gravel; subrounded to subangular; gravel to 3/4" in shoe
at 130'.
Medium to coarse sand; wet; loose.

10% fine sand.

(Continued Next Page)
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BORING NUMBER JEB-01Iris Environmental

1438 Webster Street, Suite 302
Oakland, CA 94612
Telephone:  Ph. (510)834-4747
Fax:  Fax: (510)834-4199

PROJECT NUMBER 06-441S

PROJECT NAME Phibro-Tech

PROJECT LOCATION Santa Fe Springs, California

CLIENT Phibro-Tech, Inc.
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Decrease in coarse sand to 20%.

Fine to medium SAND (SP): wet; loose; subangular to subrounded;
poorly graded.

Increased percentage of black minerals; olive brown (10YR 4/3); trace
fine gravel.

Occasional trace coarse sand; subrounded; trace fine gravel.

Lense of sandy silt at 146'; wet; dense; fine sand; trace clay; low
plasticity.

SANDY SILT (ML to MH): dark gray brown (2.5Y 4/2); low plasticity;
varies to slight increase in plasticity to MH; fine sand; slow dilatancy;
concretions to 1/4" in diameter.

Color change to dark greenish gray (GLEY2 4/5BG).

Moist; low to no plasticity; quick dilatancy; interbedded low dilatancy;
concretions to 1/4" in diameter.
Medium dry strength; stiff.

SILT (ML-MH).

Soft; low dry strength.

Moist.

Color change to olive brown (2.5Y 4/4); orange brown at contact with
GLEY.

SILTY SAND (SM): olive gray (5Y 4/2); wet; loose; fine to medium sand;
non-plastic fines (0, 80, 20).

SAND (SP): wet; loose; fine to medium sand; coarsens to medium at
169'; subrounded to rounded; poorly graded.

(Continued Next Page)
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1438 Webster Street, Suite 302
Oakland, CA 94612
Telephone:  Ph. (510)834-4747
Fax:  Fax: (510)834-4199

PROJECT NUMBER 06-441S

PROJECT NAME Phibro-Tech

PROJECT LOCATION Santa Fe Springs, California

CLIENT Phibro-Tech, Inc.
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SANDY SILT (SM/ML): damp; firm to stiff; fine sand; micaceous silts;
non-plastic; rapid dilatancy.

Soft.
Occasional fine gravels to 1cm in diameter; caliche nodule.

Fine sand and silt; wet; trace angular fine gravel.

Bottom of Borehole at 178.5 feet.
Overdrill to 180' before grouting.

Drilling Notes:

1. Boring terminated at 178.5 feet.
2. Field estimates of percent gravel, sand and fines
    are shown in parenthesis.
3. Boring log indicates subsurface conditions at the
    location and time the boring was drilled.
4. Density determinations in coarse grained units
    are qualitative and are not based on quantitative tool
    (e.g. blow counts).
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1438 Webster Street, Suite 302
Oakland, CA 94612
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Fax:  Fax: (510)834-4199

PROJECT NUMBER 06-441S

PROJECT NAME Phibro-Tech

PROJECT LOCATION Santa Fe Springs, California

CLIENT Phibro-Tech, Inc.
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Concrete. Hand augered to 5'. Logged from cuttings 0-20'.

Mixed fill, black, gray, brown.

SAND (SP): tan to white; dry; loose; medium sand, 80%; fine sand,
20%; trace silt (0% gravel, 99% sand, 1% silt).

Fine to medium sand; trace silt (0, 98, 2).

Trace calcium carbonate cementation.

Increase in fine sand to 50%; increase dark mineral grains; yellowish
brown (2.5Y 6/3).

Slightly darker color; light yellowish brown (2.5Y 6/4).

White, partial calcium carbonate cementation; dry; sand in shoe; white
(2.5Y 8/1).
Few fine gravels; medium dense where cemented (10, 90, 0).

LOGGED BY C Steedman, C. Alger

DRILLING METHOD Hollow-Stem Auger

DRILLING CONTRACTOR JDK Drilling, Inc.

CHECKED BY

BOREHOLE BACKFILL Bentonite cement grout NOTES Jefferson Exploratory Boring

HOLE DIAM. 8.25 inches

TOTAL DEPTH 136.0 ft

DRILL RIG CME-85

SAMPLER TYPE CME Smplr/Cal Split Sp.

GW DEPTH DURING DRILLING 70.0 ft

DATE STARTED 9/13/13 COMPLETED 9/14/13

(Continued Next Page)
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BORING NUMBER MW-24DIris Environmental

1438 Webster Street, Suite 302
Oakland, CA 94612
Telephone:  Ph. (510)834-4747
Fax:  Fax: (510)834-4199

PROJECT NUMBER 06-441S

PROJECT NAME Phibro-Tech

PROJECT LOCATION Santa Fe Springs, California

CLIENT Phibro-Tech, Inc.
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SANDY SILT (ML): olive brown (2.5Y 4/4); dry to damp; medium stiff;
iron oxide and black staining (0, 15, 85).

Lense of fine to coarse SAND (SW): pale yellow (2.5Y 7/4); dry; loose;
well graded (0, 90, 10).

Lense of SANDY SILT (ML): light olive brown (2.5Y 5/3); damp; stiff; low
plasticity; iron oxide staining (0, 30, 70).
GRAVELLY SAND (GP): light yellowish brown (2.5Y 6/4); dry; loose; fine
gravel up to 1.5cm in diameter; medium to coarse sand.

SANDY SILT TO SILTY SAND (SM/ML): light olive brown (2.5Y 5/4);
damp; soft in shoe.

SILTY CLAY (CL): brownish yellow (10YR 6/5); damp; stiff to very stiff;
trace fine sand; gray to red brown mottling increases with depth;  fine
subrounded sand; medium dry strength.

Color change to light gray (2.5Y 7/2) and yellowish brown (10YR 5/6).

SANDY SILT/SANDY LEAN CLAY (CL/ML): pale olive (5Y 6/4) and
brown (7.5YR 4/4); occasional vertical and horizontal black veining; clay
coats and clay cementation (0, 35, 65) [paleosol].

Increase in SAND to (0, 70, 30); decrease in clay coating on grains;
colors lighten; strong brown (7.5YR 4/6) and light yellowish brown (2.5Y
6/4); loose; low dry strength.

SAND (SP): light yellowish brown (2.5Y 6/4); damp; loose (0, 90, 10).

Interbedded lenses of SILTY SAND AND SANDY SILT (SM/ML): light
yellowish brown (2.5Y 6/4); stiff; damp; fine sand; estimated 10% clay in
fines, occasional iron and magnesium oxide mottling; slightly plastic (0,
75, 25) to (0, 40, 60).
SANDY SILT: damp.

Sand lenses; white to very pale brown (10YR 8/1 - 8/2); damp 58 - 59'.

Light yellowish brown (10YR 6/4).

(Continued Next Page)
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1438 Webster Street, Suite 302
Oakland, CA 94612
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Fax:  Fax: (510)834-4199

PROJECT NUMBER 06-441S

PROJECT NAME Phibro-Tech

PROJECT LOCATION Santa Fe Springs, California

CLIENT Phibro-Tech, Inc.
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SAND (SP): green/dark gray (5Y 5/1); moist; loose; fine to medium
sand; subangular to subrounded; poorly graded (0, 100, 0).
Drilling completed for day at 65'.

SANDY SILT lense; fine sand.
SAND (SP): light olive brown (2.5Y 5/3); moist; medium to coarse sand
(0, 100, 0).

Wet.

At 75' fine sand and silt lense; occasional fine quartz gravel.

Estimated 90% medium sand; subangular; trace fine sand and silt (0,
100, trace).
Increasing coarse sand %.

Shoe: caliche cemented coarse sand with medium sand; dense.

Predominantly medium sand; trace silt; wet (0, 100, trace).

Slight increase in silt (5%) (0, 95, 5).

Driller adds potable water to auger.

Fine to coarse sand; subangular.

Shoe: coarse sand and fine gravel up to 1cm in diameter; dense; caliche
(Continued Next Page)
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cementation.

Medium to fine sand; wet; loose; coarse sand increases to 40%.
Lense of SANDY GRAVEL (GM): fine to coarse sand; trace fines; fine
and coarse gravel to 2" in diameter (60, 40, trace).
SILTY SAND AND SANDY SILT (SM/ML): light olive brown (2.5Y 5/4);
damp; stiff; coarsens downward (0, 50, 50).

SILTY SAND (SM): olive green; wet; loose; fine to medium sand (0, 90,
10).

SILTY SAND TO SANDY SILT (SM/ML): damp; stiff; trace clay; fine
sand; non plastic; rapidly dilatant; low dry strength (0, 60, 40).

SAND (SP): olive brown; wet; medium sand; poorly graded; subrounded;
trace fine sand and silt (0, 95, 5).

SANDY GRAVEL LENSE in shoe at 112.5': medium dense; fine gravel
up to 1/2" in diameter; decomposed minerals; black and white;  caliche
cemented quartz in shoe.

SAND (SP): olive green; moist; loose; grades from silt and fine sand to
medium sand with depth.

10% coarse sand.

Fine gravel and coarse sand in shoe at 119'.

Medium sand; trace coarse sand (0, 100, 0).

increase in coarse sand to 50%.

Trace fine gravel up to 1/2" in shoe; fine to coarse sand (10, 85, 5).

Medium sand; trace coarse sand; few fines; coarsens downwards.

40% fine gravel; subrounded to subangular; gravel to 3/4" in shoe
at 130'.
Medium to coarse sand; wet; loose.

10% fine sand.

(Continued Next Page)
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1438 Webster Street, Suite 302
Oakland, CA 94612
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PROJECT NUMBER 06-441S

PROJECT NAME Phibro-Tech

PROJECT LOCATION Santa Fe Springs, California

CLIENT Phibro-Tech, Inc.
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0

Decrease in coarse sand to 20%.
Fine to medium SAND (SP): wet; loose; subangular to subrounded;
poorly graded.

Bottom of Borehole at 136 feet.
Drilling Notes:

1. Boring terminated at 136.0 feet.
2. Field estimates of percent gravel, sand and fines
    are shown in parenthesis.
3. Boring log indicates subsurface conditions at the
    location and time the boring was drilled.
4. Density determinations in coarse grained units
    are qualitative and are not based on quantitative tool
    (e.g. blow counts).
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Iris Environmental MONITORING WELL COMPLETION RECORD 

 DRILLING INFORMATION    SURFACE COMPLETION    MONITORING WELL  
DRILLING BEGAN:   FLUSH MOUNT  MONITORING WELL NO. MW-24D 

DATE 9/10/13 TIME 08:25   ABOVE GROUND W/BUMPER POST  PROJECT PTI 
WELL INSTALLATION BEGAN:   CONCRETE  ASPHALT  SITE Phibro-Tech, Inc. 

DATE 9/10/13 TIME 11:30    BOREHOLE NO. MW-24D 
WELL COMPLETION FINISHED:    WELL PERMIT NO. 890218 

DATE 9/10/13 TIME 16:15    TOC TO BOTTOM OF WELL 132 ft bgs 
DRILLING CO. JDK Drilling     
DRILLER Guillermo A.     
LICENSE 887038     ANNULAR SEAL  
DRILL RIG CME 85          3.5  AMOUNT CALCULATED ~350 gallons 
DRILLING METHOD:    AMOUNT USED 280 gallons 

  HOLLOW STEM AUGER     GROUT FORMULA 
  SONIC    PORTLAND CEMENT six 47 lb bags 
  OTHER:    BENTONITE Half of 50 lb bag 

DIAMETER OF AUGERS:    WATER 40 gallons 
ID 7.25 inches OD 10.0 inches     PREPARED MIX 

    PRODUCT  
    MFG. BY  
 BENTONITE SEAL     METHOD INSTALLED 
AMOUNT 
CALCULATED 

 
~2 (50 lb) pails 

    POURED  TREMIE 

AMOUNT USED 2 (50 lb) pails                                                      108   
  PELLETS, SIZE ¼ inch     
  CHIPS, SIZE      CASING  
             110    SCHEDULE 40 PVC 

PRODUCT High yielding ¼ inch      
MFG. BY Pel-Plug    PRODUCT  
METHOD INSTALLED            112  MFG BY.  

 POURED  TREMIE    CASING DIAMETER:  
AMOUNT OF WATER USED N/A    ID 4.0 inches OD 4.25 inches 
    LENGTH OF CASING 132 feet 
     
 FILTER PACK      
AMOUNT CALCULATED 24 (50 lb) bags     WELL SCREEN  
AMOUNT USED 21 (50 lb) bags      SCHEDULE 40 PVC 

  SAND, SIZE 2/12      
  FORMATION COLLAPSE:    PRODUCT  

FROM  TO     MFG. BY:  
PRODUCT Lapis Lustre Sand    CASING DIAMETER: 
MFG. BY Cemex    ID 4.0 inches OD 4.25 inches 
METHOD INSTALLED:    SLOT SIZE 0.010 inches 

 POURED  TREMIE           127  LENGTH OF SCREEN 15 feet 
     
     
 SURVEY INFORMATION            136   BOREHOLE BACKFILL  
TOC ELEVATION 151.36 ft    AMOUNT CALCULATED 0 
GROUND ELEVATION 151.72 ft    AMOUNT USED 0 
NORTHING COORD. 6540901.0500      BENTONITE CHIPS, SIZE  
EASTING COORD. 1807732.5500      BENTONITE PELLETS, SIZE  
DATE SURVEYED 9/24/13      SLURRY  
SURVEY CO. KDM Meridian      FORMATION COLLAPSE 
TOC MEASURING POINT:      FROM  TO  
    PRODUCT N/A 
 CENTRALIZERS USED?     MFG. BY N/A 

  YES  NO    METHOD INSTALLED: 
CENTRALIZER DEPTHS:      POURED  TREMIE 

 

DEPTH FT BGS

DEPTH FT BGS

DEPTH FT BGS

DEPTH FT BGS

DEPTH FT BGS

DEPTH FT BGS

DEPTH FT BGS

DEPTH FT BGS

SUMP



0

0

Concrete. Hand augered to 5'. Logged from cuttings 0-20'.

Mixed fill, black, gray, brown.

SAND (SP): tan to white; dry; loose; medium sand, 80%; fine sand,
20%; trace silt (0% gravel, 99% sand, 1% silt).

Fine to medium sand; trace silt (0, 98, 2).

Trace calcium carbonate cementation.

Increase in fine sand to 50%; increase dark mineral grains; yellowish
brown (2.5Y 6/3).

Slightly darker color; light yellowish brown (2.5Y 6/4).

White, partial calcium carbonate cementation; dry; sand in shoe; white
(2.5Y 8/1).
Few fine gravels; medium dense where cemented (10, 90, 0).

LOGGED BY C Steedman, C. Alger

DRILLING METHOD Hollow-Stem Auger

DRILLING CONTRACTOR JDK Drilling, Inc.

CHECKED BY

BOREHOLE BACKFILL Bentonite cement grout NOTES Jefferson Exploratory Boring

HOLE DIAM. 8.25 inches

TOTAL DEPTH 86.0 ft

DRILL RIG CME-85

SAMPLER TYPE CME Smplr/Cal Split Sp.

GW DEPTH DURING DRILLING 70.0 ft

DATE STARTED 9/13/13 COMPLETED 9/14/13

(Continued Next Page)
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PROJECT NUMBER 06-441S

PROJECT NAME Phibro-Tech

PROJECT LOCATION Santa Fe Springs, California

CLIENT Phibro-Tech, Inc.
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SANDY SILT (ML): olive brown (2.5Y 4/4); dry to damp; medium stiff;
iron oxide and black staining (0, 15, 85).

Lense of fine to coarse SAND (SW): pale yellow (2.5Y 7/4); dry; loose;
well graded (0, 90, 10).

Lense of SANDY SILT (ML): light olive brown (2.5Y 5/3); damp; stiff; low
plasticity; iron oxide staining (0, 30, 70).
GRAVELLY SAND (GP): light yellowish brown (2.5Y 6/4); dry; loose; fine
gravel up to 1.5cm in diameter; medium to coarse sand.

SANDY SILT TO SILTY SAND (SM/ML): light olive brown (2.5Y 5/4);
damp; soft in shoe.

SILTY CLAY (CL): brownish yellow (10YR 6/5); damp; stiff to very stiff;
trace fine sand; gray to red brown mottling increases with depth;  fine
subrounded sand; medium dry strength.

Color change to light gray (2.5Y 7/2) and yellowish brown (10YR 5/6).

SANDY SILT/SANDY LEAN CLAY (CL/ML): pale olive (5Y 6/4) and
brown (7.5YR 4/4); occasional vertical and horizontal black veining; clay
coats and clay cementation (0, 35, 65) [paleosol].

Increase in SAND to (0, 70, 30); decrease in clay coating on grains;
colors lighten; strong brown (7.5YR 4/6) and light yellowish brown (2.5Y
6/4); loose; low dry strength.

SAND (SP): light yellowish brown (2.5Y 6/4); damp; loose (0, 90, 10).

Interbedded lenses of SILTY SAND AND SANDY SILT (SM/ML): light
yellowish brown (2.5Y 6/4); stiff; damp; fine sand; estimated 10% clay in
fines, occasional iron and magnesium oxide mottling; slightly plastic (0,
75, 25) to (0, 40, 60).
SANDY SILT: damp.

Sand lenses; white to very pale brown (10YR 8/1 - 8/2); damp 58 - 59'.

Light yellowish brown (10YR 6/4).

(Continued Next Page)
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BORING NUMBER MW-24SIris Environmental

1438 Webster Street, Suite 302
Oakland, CA 94612
Telephone:  Ph. (510)834-4747
Fax:  Fax: (510)834-4199

PROJECT NUMBER 06-441S

PROJECT NAME Phibro-Tech

PROJECT LOCATION Santa Fe Springs, California

CLIENT Phibro-Tech, Inc.
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SAND (SP): green/dark gray (5Y 5/1); moist; loose; fine to medium
sand; subangular to subrounded; poorly graded (0, 100, 0).
Drilling completed for day at 65'.

SANDY SILT lense; fine sand.
SAND (SP): light olive brown (2.5Y 5/3); moist; medium to coarse sand
(0, 100, 0).

Wet.

At 75' fine sand and silt lense; occasional fine quartz gravel.

Estimated 90% medium sand; subangular; trace fine sand and silt (0,
100, trace).
Increasing coarse sand %.

Shoe: caliche cemented coarse sand with medium sand; dense.

Predominantly medium sand; trace silt; wet (0, 100, trace).

Slight increase in silt (5%) (0, 95, 5).

Bottom of Borehole at 86 feet.
Drilling Notes:

1. Boring terminated at 86.0 feet.
2. Field estimates of percent gravel, sand and fines
    are shown in parenthesis.
3. Boring log indicates subsurface conditions at the
    location and time the boring was drilled.
4. Density determinations in coarse grained units
    are qualitative and are not based on quantitative tool
    (e.g. blow counts).
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PROJECT NAME Phibro-Tech

PROJECT LOCATION Santa Fe Springs, California
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Iris Environmental MONITORING WELL COMPLETION RECORD 

 DRILLING INFORMATION    SURFACE COMPLETION    MONITORING WELL  
DRILLING BEGAN:   FLUSH MOUNT  MONITORING WELL NO. MW-24S 

DATE 9/11/13 TIME 06:15   ABOVE GROUND W/BUMPER POST  PROJECT PTI 
WELL INSTALLATION BEGAN:   CONCRETE  ASPHALT  SITE Phibro-Tech, Inc. 

DATE 9/11/13 TIME 08:00    BOREHOLE NO. MW-24S 
WELL COMPLETION FINISHED:    WELL PERMIT NO. 890218 

DATE 9/11/13 TIME 10:30    TOC TO BOTTOM OF WELL 86 ft bgs 
DRILLING CO. JDK Drilling     
DRILLER Guillermo A.     
LICENSE 887038     ANNULAR SEAL  
DRILL RIG CME 85             4  AMOUNT CALCULATED ~208 gallons 
DRILLING METHOD:    AMOUNT USED 160 gallons 

  HOLLOW STEM AUGER     GROUT FORMULA 
  SONIC    PORTLAND CEMENT Six 47 lb bags 
  OTHER:    BENTONITE Half of 50 lb bag 

DIAMETER OF AUGERS:    WATER 40 gallons 
ID 7.25 inches OD 10.0 inches     PREPARED MIX 

    PRODUCT  
    MFG. BY  
 BENTONITE SEAL     METHOD INSTALLED 
AMOUNT 
CALCULATED 

 
~2 (50 lb) pails 

    POURED  TREMIE 

AMOUNT USED 2 (50 lb) pails                                                  66   
  PELLETS, SIZE ¼ inch     
  CHIPS, SIZE      CASING  
             68    SCHEDULE 40 PVC 

PRODUCT High yielding ¼ inch      
MFG. BY Pel-Plug    PRODUCT  
METHOD INSTALLED           70  MFG BY.  

 POURED  TREMIE    CASING DIAMETER:  
AMOUNT OF WATER USED N/A    ID 4.0 inches OD 4.25 inches 
    LENGTH OF CASING 85.2 feet 
     
 FILTER PACK      
AMOUNT CALCULATED ~15 (50 lb) bags     WELL SCREEN  
AMOUNT USED 15 (50 lb) bags      SCHEDULE 40 PVC 

  SAND, SIZE 2/12 inch     
  FORMATION COLLAPSE:    PRODUCT  

FROM  TO     MFG. BY:  
PRODUCT Lapis Lustre Sand    CASING DIAMETER: 
MFG. BY Cemex    ID 4.0 inches OD 4.25 inches 
METHOD INSTALLED:    SLOT SIZE 0.010 inches 

 POURED  TREMIE            85  LENGTH OF SCREEN 15 feet 
     
     
 SURVEY INFORMATION              86   BOREHOLE BACKFILL  
TOC ELEVATION 151.58 feet bgs    AMOUNT CALCULATED 0 
GROUND ELEVATION 151.90 ft msl    AMOUNT USED 0 
NORTHING COORD. 6540906.2200      BENTONITE CHIPS, SIZE  
EASTING COORD. 1807728.7700      BENTONITE PELLETS, SIZE  
DATE SURVEYED 9/24/13      SLURRY  
SURVEY CO. KDM Meridian      FORMATION COLLAPSE 
TOC MEASURING POINT:      FROM  TO  
    PRODUCT N/A 
 CENTRALIZERS USED?     MFG. BY N/A 

  YES  NO    METHOD INSTALLED: 
CENTRALIZER DEPTHS:      POURED  TREMIE 

 

DEPTH FT BGS

DEPTH FT BGS

DEPTH FT BGS

DEPTH FT BGS

DEPTH FT BGS

DEPTH FT BGS

DEPTH FT BGS

DEPTH FT BGS

SUMP
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Figure A-1
Phibro-Tech, Inc.

Upper Hollydale Aquifer Well Groundwater Hydrographs
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Figure A-2
Phibro-Tech, Inc.

Lower Hollydale Aquifer Well Groundwater Hydrographs
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Well ID
Perforated
Intervals
(feet bgs)

Well Headspace*
(ppm)

Total Depth
Constructed

(feet bgs)

Total Depth
Measured

(feet below MP)

MP
Elevation
(feet MSL)

Date
Depth to Water
(feet below MP)

Calculated
Casing Fill

(feet)

Groundwater
Elevation
(feet MSL)

Table A-1
Phibro-Tech, Inc.

Groundwater Elevations

91.7147-62 1/28/2013 0.0 / 0.0 62.561.82152.19 60.48MW-01S 0.7

90.674/29/2013 0.0 / 0.0 62.561.78152.19 61.520.7

--7/29/2013 0.3 / 0.0 62.561.78152.19 DRY0.7

--10/21/2013 0.3 / 0.3 62.561.73152.19 DRY0.8

--1/27/2014 0.1 / 0.0 62.561.63152.19 DRY0.9

91.6479.5-94.5 1/28/2013 0.2 / 0.1 98.095.02152.36 60.72MW-01D 3.0

91.344/29/2013 4.2 / 0.0 98.095.02152.36 61.023.0

88.847/29/2013 0.1 / 0.0 98.094.92152.36 63.523.1

86.1210/21/2013 0.4 / 0.3 98.095.03152.36 66.243.0

82.451/27/2014 2.6 / 0.0 94.895.01152.36 69.91--

88.5444.5-74.5 1/28/2013 0.0 / 0.0 7575.33154.36 65.82MW-03 --

89.044/29/2013 0.0 / 0.0 7575.28154.36 65.32--

86.197/29/2013 0.4 / 0.3 7575.42154.36 68.17--

83.0810/21/2013 0.2 / 0.2 7574.23154.36 71.280.8

79.341/27/2014 0.1 / 0.0 7575.42154.36 75.02--

89.4545-75 1/28/2013 0.0 / 0.0 67.569.70152.11 62.66MW-04 --

89.334/29/2013 0.0 / 0.0 67.569.73152.11 62.78--

86.497/29/2013 0.1 / 0.1 67.569.79152.11 65.62--

83.3910/21/2013 0.2 / 0.2 67.569.72152.11 68.72--

--1/27/2014 0.2 / 0.1 7569.82152.11 DRY5.2

88.6887-107 1/28/2013 0.0 / 0.0 107.0106.93151.34 62.66MW-04A 0.1

88.824/29/2013 0.0 / 0.0 107.0106.85151.34 62.520.2

86.357/29/2013 0.2 / 0.1 107.0106.93151.34 64.990.1

83.1010/21/2013 0.2 / 0.2 107.0107.01151.34 68.24--

79.341/27/2014 0.2 / 0.2 107107.22151.34 72.00--

88.3544.5-74.5 1/28/2013 0.0 / 0.0 75.072.72153.11 64.76MW-05 2.3

88.184/29/2013 0.0 / 0.0 75.072.62153.11 64.932.4

85.297/29/2013 0.3 / 0.3 75.072.69153.11 67.822.3

82.1210/21/2013 0.1 / 0.1 75.072.82153.11 70.992.2

--1/27/2014 0.1 / 0.1 74.572.81153.11 DRY1.7

--10-30 1/28/2013 0.0 / 0.0 3028.52-- DRYMW-06A 1.5

--4/29/2013 0.0 / 0.0 3028.53-- DRY1.5

--7/29/2013 0.2 / 0.2 3028.49-- DRY1.5

--10/21/2013 0.0 / 0.0 3028.58-- DRY1.4

--1/27/2014 0.0 / 0.0 3028.69-- DRY1.3

89.8247-77 1/28/2013 0.0 / 0.0 7774.68149.35 59.53MW-06B 2.3

89.424/29/2013 0.0 / 0.0 7774.64149.35 59.932.4

87.017/29/2013 0.3 / 0.1 7774.62149.35 62.342.4

84.0110/21/2013 0.0 / 0.0 7774.59149.35 65.342.4

80.251/27/2014 0.0 / 0.0 77.574.83149.35 69.102.7

89.8379-94 1/28/2013 0.2 / 0.0 95.589.92149.85 60.02MW-06D 5.6

89.534/29/2013 10.3 / 0.0 95.589.93149.85 60.325.6

87.037/29/2013 5.1 / 0.2 95.589.98149.85 62.825.5

84.1010/21/2013 6.0 / 0.0 95.590.11149.85 65.755.4
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Well ID
Perforated
Intervals
(feet bgs)

Well Headspace*
(ppm)

Total Depth
Constructed

(feet bgs)

Total Depth
Measured

(feet below MP)

MP
Elevation
(feet MSL)

Date
Depth to Water
(feet below MP)

Calculated
Casing Fill

(feet)

Groundwater
Elevation
(feet MSL)

Table A-1
Phibro-Tech, Inc.

Groundwater Elevations

80.3379-94 1/27/2014 4.3 / 0.0 94.290.19149.85 69.52MW-06D 4.0

89.0645-75 1/28/2013 0.0 / 0.0 7569.12149.18 60.12MW-07 5.9

88.764/29/2013 0.0 / 0.0 7569.15149.18 60.425.8

86.067/29/2013 0.2 / 0.2 7569.18149.18 63.125.8

83.2010/21/2013 0.1 / 0.1 7569.14149.18 65.985.9

80.061/27/2014 0.0 / 0.0 7569.15149.18 69.125.8

89.7641-71 1/28/2013 0.0 / 0.0 7169.21149.70 59.94MW-08 1.8

89.354/29/2013 0.0 / 0.0 7169.24149.70 60.351.8

86.817/29/2013 0.4 / 0.3 7169.16149.70 62.891.8

83.8210/21/2013 0.4 / 0.3 7169.45149.70 65.881.6

80.291/27/2014 0.1 / 0.1 7169.45149.70 69.411.6

89.8945-75 1/28/2013 0.0 / 0.0 7774.72152.41 62.52MW-09 2.3

89.664/29/2013 0.0 / 0.0 7774.75152.41 62.752.3

86.737/29/2013 0.4 / 0.3 7774.62152.41 65.682.4

83.7910/21/2013 0.3 / 0.3 7774.72152.41 68.622.3

80.021/27/2014 0.1 / 0.1 7674.91152.41 72.391.1

89.8244.5-74.5 1/28/2013 0.0 / 0.0 7575.64153.64 63.82MW-10 --

89.624/29/2013 0.0 / 0.0 7575.62153.64 64.02--

86.807/29/2013 0.1 / 0.1 7575.82153.64 66.84--

83.6210/21/2013 0.9 / 0.6 7575.62153.64 70.02--

80.021/27/2014 0.1 / 0.0 7575.89153.64 73.62--

90.1155.5-75.5 1/28/2013 0.0 / 0.0 75.575.74155.45 65.34MW-11 --

89.914/29/2013 0.0 / 0.0 75.575.72155.45 65.54--

87.097/29/2013 0.4 / 0.3 75.575.52155.45 68.36--

83.9610/21/2013 0.1 / 0.1 75.575.52155.45 71.49--

80.361/27/2014 0.1 / 0.0 7675.58155.45 75.090.4

90.7351.5-71.5 1/28/2013 0.0 / 0.0 72.074.12155.16 64.43MW-12S --

90.434/29/2013 0.0 / 0.0 72.074.08155.16 64.73--

87.727/29/2013 0.4 / 0.4 72.074.03155.16 67.44--

84.6010/21/2013 0.2 / 0.1 72.074.12155.16 70.56--

81.151/27/2014 0.1 / 0.0 71.874.24155.16 74.01--

90.5184.5-99.5 1/28/2013 0.0 / 0.0 101.0101.52155.09 64.58MW-12D --

90.264/29/2013 0.1 / 0.0 101.0101.54155.09 64.83--

87.677/29/2013 0.4 / 0.4 101.0101.92155.09 67.42--

84.5710/21/2013 0.2 / 0.1 101.0101.82155.09 70.52--

80.871/27/2014 0.2 / 0.0 99.9102.01155.09 74.22--

90.4550-70 1/28/2013 0.0 / 0.0 70.368.43151.27 60.82MW-13S 1.9

90.064/29/2013 0.0 / 0.0 70.368.45151.27 61.211.8

87.597/29/2013 0.4 / 0.4 70.368.62151.27 63.681.7

84.5110/21/2013 0.2 / 0.2 70.368.79151.27 66.761.5

82.461/27/2014 0.1 / 0.0 70.368.52151.27 68.811.8

90.3778-93 1/28/2013 0.0 / 0.0 93.392.59151.29 60.92MW-13D 0.7

89.974/29/2013 1.4 / 0.0 93.392.53151.29 61.320.8

87.477/29/2013 1.0 / 0.3 93.392.85151.29 63.820.5
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Well ID
Perforated
Intervals
(feet bgs)

Well Headspace*
(ppm)

Total Depth
Constructed

(feet bgs)

Total Depth
Measured

(feet below MP)

MP
Elevation
(feet MSL)

Date
Depth to Water
(feet below MP)

Calculated
Casing Fill

(feet)

Groundwater
Elevation
(feet MSL)

Table A-1
Phibro-Tech, Inc.

Groundwater Elevations

84.3878-93 10/21/2013 1.3 / 0.1 93.392.18151.29 66.91MW-13D 1.1

80.721/27/2014 0.5 / 0.0 93.393.02151.29 70.570.3

88.9051-71 1/28/2013 0.0 / 0.0 71.569.72150.11 61.21MW-14S 1.8

88.624/29/2013 0.0 / 0.0 71.569.74150.11 61.491.8

85.797/29/2013 0.3 / 0.3 71.569.73150.11 64.321.8

82.7810/21/2013 0.1 / 0.0 71.569.62150.11 67.331.9

--1/27/2014 0.1 / 0.1 71.569.66150.11 DRY1.8

88.8788-103 1/28/2013 0.0 / 0.0 103.3103.25150.23 61.36MW-14D 0.0

88.554/29/2013 0.0 / 0.0 103.3103.18150.23 61.680.1

85.817/29/2013 0.3 / 0.3 103.3103.02150.23 64.420.3

82.6610/21/2013 0.3 / 0.0 103.3103.16150.23 67.570.1

78.911/27/2014 0.1 / 0.0 103.3103.41150.23 71.32--

88.6251-71 1/28/2013 0.0 / 0.0 71.570.72150.74 62.12MW-15S 0.8

88.294/29/2013 0.0 / 0.0 71.570.82150.74 62.450.7

85.517/29/2013 0.1 / 0.2 71.570.94150.74 65.230.6

82.5210/21/2013 0.1 / 0.0 71.570.92150.74 68.220.6

--1/27/2014 0.1 / 0.1 71.570.89150.74 DRY0.6

88.40108.5-123.5 1/28/2013 0.0 / 0.0 123.8123.12150.62 62.22MW-15D 0.7

88.104/29/2013 0.0 / 0.0 123.8123.02150.62 62.520.8

85.207/29/2013 0.2 / 0.2 123.8122.98150.62 65.420.8

82.0310/21/2013 0.1 / 0.1 123.8123.22150.62 68.590.6

78.401/27/2014 0.1 / 0.1 123.8123.32150.62 72.220.5

89.5842-62 1/28/2013 0.0 / 0.0 62.561.52149.98 60.40MW-16 1.0

89.254/29/2013 0.0 / 0.0 62.561.43149.98 60.731.1

88.517/29/2013 0.2 / 0.3 62.561.48149.98 61.471.0

88.4710/21/2013 0.3 / 0.2 62.561.63149.98 61.510.9

88.461/27/2014 0.1 / 0.1 62.561.53149.98 61.521.0

89.1664-74 1/28/2013 0.1 / 0.0 74.574.12149.58 60.42MW-17S 0.4

88.664/29/2013 0.1 / 0.0 74.573.92149.58 60.920.6

86.367/29/2013 0.1 / 0.1 74.574.02149.58 63.220.5

83.0910/21/2013 0.5 / 0.3 74.574.02149.58 66.490.5

79.371/27/2014 0.1 / 0.1 74.574.11149.58 70.210.4

89.9957-67 1/28/2013 0.0 / 0.0 67.566.22150.86 60.87MW-18S 1.3

89.674/29/2013 0.0 / 0.0 67.566.22150.86 61.191.3

86.987/29/2013 0.2 / 0.2 67.566.62150.86 63.880.9

84.6410/21/2013 0.3 / 0.2 67.566.42150.86 66.221.1

84.711/27/2014 0.1 / 0.1 67.566.49150.86 66.151.0

89.2163.5-73.5 1/28/2013 0.0 / 0.0 74.073.32151.14 61.93MW-19S 0.7

89.004/29/2013 1.3 / 0.0 74.073.28151.14 62.140.7

86.327/29/2013 0.4 / 0.4 74.073.21151.14 64.820.8

83.1210/21/2013 0.3 / 0.2 74.073.32151.14 68.020.7

79.451/27/2014 0.2 / 0.0 7473.42151.14 71.690.6

89.3858-68 1/28/2013 0.1 / 0.0 68.568.63149.00 59.62MW-20S --

89.184/29/2013 0.0 / 0.0 68.568.58149.00 59.82--
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Well ID
Perforated
Intervals
(feet bgs)

Well Headspace*
(ppm)

Total Depth
Constructed

(feet bgs)

Total Depth
Measured

(feet below MP)

MP
Elevation
(feet MSL)

Date
Depth to Water
(feet below MP)

Calculated
Casing Fill

(feet)

Groundwater
Elevation
(feet MSL)

Table A-1
Phibro-Tech, Inc.

Groundwater Elevations

86.5558-68 7/29/2013 0.2 / 0.1 68.568.85149.00 62.45MW-20S --

83.3810/21/2013 0.3 / 0.3 68.568.94149.00 65.62--

80.181/27/2014 0.1 / 0.1 68.569.04149.00 68.82--

91.0467-77 1/28/2013 0.0 / 0.0 7776.85149.46 58.42MW-21S 0.2

90.614/29/2013 4.8 / 0.0 7776.76149.46 58.850.2

88.247/29/2013 2.2 / 0.0 7776.89149.46 61.220.1

85.4810/21/2013 1.2 / 0.1 7777.04149.46 63.98--

81.881/27/2014 0.9 / 0.1 7777.18149.46 67.58--

91.0285-95 1/28/2013 0.0 / 0.0 9594.65149.36 58.34MW-21D 0.3

90.624/29/2013 5.5 / 0.0 9594.54149.36 58.740.5

88.347/29/2013 13.2 / 0.0 9595.03149.36 61.02--

85.4510/21/2013 0.8 / 0.1 9594.89149.36 63.910.1

81.781/27/2014 4.4 / 0.1 9594.92149.36 67.580.1

93.0865-75 1/28/2013 0.2 / 0.0 7574.72149.50 56.42MW-22S 0.3

92.664/29/2013 3.5 / 0.0 7574.69149.50 56.840.3

90.187/29/2013 4.8 / 0.0 7574.82149.50 59.320.2

87.7210/21/2013 0.2 / 0.0 7574.82149.50 61.780.2

84.481/27/2014 0.2 / 0.0 7575.02149.50 65.02--

93.0480-90 1/28/2013 1.4 / 0.0 9089.88149.56 56.52MW-22D 0.1

92.494/29/2013 38.5 / 0.0 9089.86149.56 57.070.1

90.247/29/2013 6.3 / 0.0 9089.85149.56 59.320.2

87.6710/21/2013 9.5 / 0.0 9089.79149.56 61.890.2

84.341/27/2014 11.2 / 0.0 9090.02149.56 65.22--

94.1765-75 1/28/2013 0.2 / 0.0 7574.84149.99 55.82MW-23S 0.2

93.774/29/2013 0.9 / 0.0 7574.72149.99 56.220.3

91.217/29/2013 0.3 / 0.0 7574.64149.99 58.780.4

88.6710/21/2013 0.4 / 0.0 7574.92149.99 61.320.1

85.481/27/2014 0.7 / 0.0 7575.01149.99 64.51--

94.1880-90 1/28/2013 0.1 / 0.0 9089.42150.00 55.82MW-23D 0.6

93.714/29/2013 3.8 / 0.0 9089.44150.00 56.290.6

91.247/29/2013 0.7 / 0.0 9089.42150.00 58.760.6

88.6810/21/2013 3.3 / 0.0 9088.02150.00 61.322.0

85.491/27/2014 4.5 / 0.0 9089.82150.00 64.510.2

82.8070-85 10/21/2013 2.4 / 0.0 85.284.53149.42 66.62MW-24S 0.7

79.291/27/2014 2.3 / 0.1 85.284.64149.42 70.130.6

82.38112-127 10/21/2013 1.2 / 0.1 132132.78149.20 66.82MW-24D --

78.891/27/2014 0.2 / 0.1 132132.68149.20 70.31--
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Well ID
Perforated
Intervals
(feet bgs)

Well Headspace*
(ppm)

Total Depth
Constructed

(feet bgs)

Total Depth
Measured

(feet below MP)

MP
Elevation
(feet MSL)

Date
Depth to Water
(feet below MP)

Calculated
Casing Fill

(feet)

Groundwater
Elevation
(feet MSL)

Table A-1
Phibro-Tech, Inc.

Groundwater Elevations

MP = Measuring point (top of casing)
-- = Not measured or not calculated.
bgs = below ground surface
ppm = parts per million
MSL =  mean sea level
* Measured with PID prior to sampling (casing / background).
Casing fill is calculated by subtracting the total depth measured from the total depth constructed.

After noticing errors in documented well construction values from previous consultants, Iris Environmental reviewed historical well construction logs and 
updated Table 3 to reflect the correct values.

Notes:
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Well 
Number

Sample 
Date

PCE TCE
1,1,1-
TCA1,1-DCE1,1-DCACFM MCL

cis-
1,2-DCE

trans-
1,2-DCE1,2-DCA

Table A-2
Phibro-Tech, Inc.

 Groundwater Analytical Results
Volatile Organic Compounds (VOCs)

Ben Tol e-Ben T-Xyl CCl4 1,2-DCB
Chloro

benzene
ISB

1,1,2-
TCA

Vinyl
chlorideSample 

Type
TFMN-Propyl 

benzene

Chlorinated VOCsNon-chlorinated VOCs

(1) (150) (300) (1,750) (70) (0.5) (80) (6) (5) (0.5) (600) (6) (5) (10) (5) (200) (5) (5) (150) (0.5)
1,4-DCB

(5)
Chloro
ethane

NAP
1,2,3-
TCB

1,2,4-
TCB
(5)

1,2,4-
TMB1,3-DCB

Freon
113

(1,200)

1/29/2013 6 572.5 U711.3 U2.5 UMW-01D 2.5 U312.5 U 13 U1.3 U2.5 U2.5 U1.3 U 2.5 U 2.5 U2.5 U2.5 U 2.5 U 1.3 U172.5 U 2.5 U2.5 U2.5 U 2.5 U 2.5 U 2.5 U2.5 U 56

1/29/2013 6.2 551 U660.5 U1 U 1 UK 252 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U161 U 1 U1 U1 U 1 U 1 U 1 U1 U 52

5/1/2013 7.9 691 U980.791 U 1 U322.2 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U211 U 1 U1 U1 U 1 U 1 U 1 U1 U 61

5/1/2013 8.4 721 U970.81 U 1 UK 312.1 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U211 U 1 U1 U1 U 1 U 1 U 1 U1 U 62

7/30/2013 7.7 660.5 U790.620.5 U 0.5 U312.3 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U190.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 56

7/30/2013 7.8 650.5 U790.640.5 U 0.5 UK 302.1 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U190.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 54

10/22/2013 15 831 U891.51 U 1 U553.7 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U241 U 1 U5 U10 U 1 U 1 U 1 U1 U 62

10/22/2013 15 851 U901.51 U 1 UK 583.8 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U231 U 1 U5 U10 U 1 U 1 U 1 U1 U 62

1/28/2014 22 951 U7821 U 1 U854.9 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U341 U 1 U5 U10 U 1 U 1 U 1 U1 U 91

1/28/2014 21 931 U771.91 U 1 UK 864.7 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U341 U 1 U5 U10 U 1 U 1 U 1 U1 U 92

1/29/2013 2.5 351 U9.7796.3MW-03 1 U2.61.3 5 U0.5 U1 U1 U1 1 U 1 U1 U1 U 1 U 0.5 U1 U1 U 1 U1 U1 U 1 U 1 U 1 U1 U 2 U

5/1/2013 17 1901 U158852 1 U7.44 5 U3.71 U1 U0.62 1 U 1 U1 U1 U 1 U 0.5 U1 U1 U 1 U1 U1 U 1 U 1 U 1 U1 U 2 U

8/1/2013 12 1400.5 U9.94939 0.5 U7.65.9 1 U1.10.5 U0.5 U0.6 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 2 U

1/31/2013 0.79 570.5 U174741MW-04 0.5 U5.711 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.670.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 2 U

1/31/2013 0.64 540.5 U174337 0.5 UK 5.510 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.690.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 2 U

5/1/2013 0.97 390.5 U114037 0.5 U4.510 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 2 U

5/1/2013 1.1 491 U155540 1 UK 4.89 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U1 U1 U 1 U1 U1 U 1 U 1 U 1 U1 U 2.1

8/1/2013 0.5 U 250.5 U194.65.6 0.5 U8.82.8 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 3.9

8/1/2013 6.4 670.5 U580.5 U0.5 U 0.5 UK 412.5 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U210.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 61

1/31/2013 1.4 210.5 U360.5 U0.5 UMW-04A 0.5 U5.50.57 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U4.20.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 22

5/1/2013 2.3 270.5 U360.5 U0.5 U 0.5 U9.70.94 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U6.30.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 24

8/1/2013 7.3 690.5 U560.50.5 U 0.5 U432.5 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U230.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 64

10/24/2013 9.3 801 U470.771 U 1 U542.8 10 U0.5 U1 U1 U0.5 U 1 U 10 U1 U1 U 1 U 0.5 U251 U 10 U5 U10 U 1 U 10 U 1 U10 U 55

10/24/2013 9.5 831 U470.71 U 1 UK 532.8 10 U0.5 U1 U1 U0.5 U 1 U 10 U1 U1 U 1 U 0.5 U251 U 10 U5 U10 U 1 U 10 U 1 U10 U 53

1/29/2014 9.2 671 U360.851 U 1 U483.2 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U151 U 1 U5 U10 U 1 U 1 U 1 U1 U 46

1/29/2014 9.5 681 U370.891 U 1 UK 472.9 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U161 U 1 U5 U10 U 1 U 1 U 1 U1 U 47

1/29/2013 7.9 791 U991.35MW-06B 1 U383.2 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U201 U 1 U1 U1 U 1 U 1 U 1 U1 U 26

5/2/2013 5.9 751 U1100.992.7 1 U302.5 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U201 U 1 U1 U1 U 1 U 1 U 1 U1 U 20

7/31/2013 3.7 501 U821.38.6 1 U291.8 2 U1 U1 U1 U1 U 1 U 1 U1 U1 U 1 U 1 U191 U 1 U1 U1 U 1 U 1 U 1 U1 U 23

10/22/2013 10 1101 U1201.22.8 1 U404.7 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U381 U 1 U5 U10 U 1 U 1 U 1 U1 U 79

1/27/2014 11 771 U1501.51.6 1 U583.7 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U241 U 1 U5 U10 U 1 U 1 U 1 U1 U 73

1/29/2013 11 1002 U751 U2 UMW-06D 2 U534.3 10 U1 U2 U2 U1 U 2 U 2 U2 U2 U 2 U 1 U322 U 2 U2 U2 U 2 U 2 U 2 U2 U 68

5/2/2013 13 1302 U1201.12 U 2 U493.3 10 U1 U2 U2 U1 U 2 U 2 U2 U2 U 2 U 1 U382 U 2 U2 U2 U 2 U 2 U 2 U2 U 87

7/31/2013 16 1501 U1501.31 U 1 U705.2 2 U1 U1 U1 U1 U 1 U 1 U1 U1 U 1 U 1 U521 U 1 U1 U1 U 1 U 1 U 1 U1 U 120

10/22/2013 25 1801 U14021 U 1 U1106.8 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U571 U 1 U5 U10 U 1 U 1 U 1 U1 U 150
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Well 
Number

Sample 
Date

PCE TCE
1,1,1-
TCA1,1-DCE1,1-DCACFM MCL

cis-
1,2-DCE

trans-
1,2-DCE1,2-DCA

Table A-2
Phibro-Tech, Inc.

 Groundwater Analytical Results
Volatile Organic Compounds (VOCs)

Ben Tol e-Ben T-Xyl CCl4 1,2-DCB
Chloro

benzene
ISB

1,1,2-
TCA

Vinyl
chlorideSample 

Type
TFMN-Propyl 

benzene

Chlorinated VOCsNon-chlorinated VOCs

(1) (150) (300) (1,750) (70) (0.5) (80) (6) (5) (0.5) (600) (6) (5) (10) (5) (200) (5) (5) (150) (0.5)
1,4-DCB

(5)
Chloro
ethane

NAP
1,2,3-
TCB

1,2,4-
TCB
(5)

1,2,4-
TMB1,3-DCB

Freon
113

(1,200)

1/27/2014 30 1701 U1702.91 UMW-06D 1 U1306.9 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U651 U 1 U5 U10 U 1 U 1 U 1 U1 U 170

1/30/2013 2 250.5 U320.841.1MW-07 0.5 U8.41.2 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U3.60.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 6

5/2/2013 1.7 261 U350.5 U1 U 1 U8.11 U 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U2.51 U 1 U1 U1 U 1 U 1 U 1 U1 U 8.8

7/31/2013 1.7 220.5 U220.5 U0.81 0.5 U7.31.5 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U2.10.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 14

10/22/2013 2.7 321 U360.5 U1.3 1 U131.5 10 U0.5 U1 U1 U0.5 U 1 U 10 U1 U1 U 1 U 0.5 U10 U1 U 10 U5 U10 U 1 U 10 U 1 U10 U 27

1/31/2013 13 340.5 U141548MW-09 0.5 U2.91.9 3.40.5 U1.50.5 U0.5 U 2.4 0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 2 U

1/31/2013 12 330.5 U141546 0.5 UK 2.81.9 3.70.5 U1.60.5 U0.5 U 2.4 0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 2 U

5/2/2013 0.71 190.5 U166.111 0.5 U4.81 1 U0.5 U1.20.5 U0.5 U 1.7 0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 2

5/2/2013 1 U 191 U187.39 1 UK 3.91 U 5 U0.5 U1 U1 U0.5 U 1.4 1 U1 U1 U 1 U 0.5 U1 U1 U 1 U1 U1 U 1 U 1 U 1 U1 U 2

7/31/2013 0.5 U 210.5 U181.41.8 0.5 U7.10.8 1 U0.5 U0.530.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 3.3

7/31/2013 0.5 U 220.5 U201.41.5 0.5 UK 6.40.62 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 2.8

10/23/2013 1 U 311 U270.833.4 1 U101.4 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U10 U1 U 1 U5 U10 U 1 U 1 U 1 U1 U 10 U

10/23/2013 1 U 261 U230.752.8 1 UK 4.61.1 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U10 U1 U 1 U5 U10 U 1 U 1 U 1 U1 U 10 U

1/29/2013 1 U 271 U141103.1MW-11 1 U21 U 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U1 U1 U 1 U1 U1 U 1 U 1 U 1 U1 U 2 U

4/30/2013 1 U 191 U16641.5 1 U1.81.6 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U1 U1 U 1 U1 U1 U 1 U 1 U 1 U1 U 2 U

7/30/2013 0.5 U 180.5 U13591.6 0.5 U2.40.98 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 2 U

10/22/2013 1 U 201 U13151.4 1 U6.41 U 10 U0.5 U1 U1 U0.5 U 1 U 10 U1 U1 U 1 U 0.5 U10 U1 U 10 U5 U10 U 1 U 10 U 1 U10 U 10 U

1/29/2013 2.1 161 U123.21 UMW-12S 1 U4.31 U 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U2.91 U 1 U1 U1 U 1 U 1 U 1 U1 U 9.6

4/30/2013 1.8 171 U133.41 U 1 U4.31 U 5 U0.51 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U2.21 U 1 U1 U1 U 1 U 1 U 1 U1 U 5.8

7/30/2013 2 260.5 U182.80.5 U 0.5 U4.80.5 U 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U4.70.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 11

10/23/2013 2.4 291 U201.51 U 1 U101 U 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U10 U1 U 1 U5 U10 U 1 U 1 U 1 U1 U 12

1/29/2013 2.9 331 U300.5 U1 UMW-12D 1 U131 U 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U9.71 U 1 U1 U1 U 1 U 1 U 1 U1 U 26

4/30/2013 6.4 671 U680.5 U1 U 1 U321.9 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U221 U 1 U1 U1 U 1 U 1 U 1 U1 U 52

7/30/2013 7.8 770.5 U680.540.5 U 0.5 U312.2 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U270.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 62

10/23/2013 9.7 811 U600.821 U 1 U422.9 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U251 U 1 U5 U10 U 1 U 1 U 1 U1 U 57

1/28/2014 22 1101 U981.81 U 1 U995.3 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U431 U 1 U5 U10 U 1 U 1 U 1 U1 U 120

1/30/2013 1.8 180.5 U130.610.82MW-13S 0.5 U7.30.71 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U2.80.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 10

4/30/2013 2.1 281 U200.611 U 1 U111 U 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U61 U 1 U1 U1 U 1 U 1 U 1 U1 U 13

7/30/2013 13 960.5 U1401.10.5 U 0.5 U454.6 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U410.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 110

1/30/2013 6 580.5 U550.5 U0.5 UMW-13D 0.5 U292.1 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U190.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 53

4/30/2013 11 1001 U1100.951 U 1 U543.2 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U371 U 1 U1 U1 U 1 U 1 U 1 U1 U 78

7/30/2013 18 1300.5 U1401.50.61 0.5 U755.2 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U530.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 120

10/22/2013 29 1701 U1802.51 U 1 U1306.5 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U661 U 1 U5 U10 U 1 U 1 U 1 U1 U 170

1/28/2014 42 1701 U1703.51 1 U1608 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U761 U 1 U5 U10 U 1 U 1 U 1 U1 U 220
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Well 
Number

Sample 
Date

PCE TCE
1,1,1-
TCA1,1-DCE1,1-DCACFM MCL

cis-
1,2-DCE

trans-
1,2-DCE1,2-DCA

Table A-2
Phibro-Tech, Inc.

 Groundwater Analytical Results
Volatile Organic Compounds (VOCs)

Ben Tol e-Ben T-Xyl CCl4 1,2-DCB
Chloro

benzene
ISB

1,1,2-
TCA

Vinyl
chlorideSample 

Type
TFMN-Propyl 

benzene

Chlorinated VOCsNon-chlorinated VOCs

(1) (150) (300) (1,750) (70) (0.5) (80) (6) (5) (0.5) (600) (6) (5) (10) (5) (200) (5) (5) (150) (0.5)
1,4-DCB

(5)
Chloro
ethane

NAP
1,2,3-
TCB

1,2,4-
TCB
(5)

1,2,4-
TMB1,3-DCB

Freon
113

(1,200)

1/30/2013 8.6 750.5 U296325MW-14S 0.5 U4.312 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 1 2 0.5 U0.5 U 2 U

4/30/2013 2.9 361 U17238.3 1 U4.75.3 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U1.41 U 1 U1 U1 U 1 U 1.1 1 U1 U 5.4

7/31/2013 5.1 680.5 U112533 0.5 U7.817 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.580.5 U 0.5 U 0.5 U0.620.5 U 0.5 U0.5 U0.5 U 0.5 U 0.76 0.5 U0.5 U 4.3

1/30/2013 1.8 210.5 U270.5 U0.5 UMW-14D 0.5 U6.80.68 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U50.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 21

4/30/2013 3.3 441 U410.5 U1 U 1 U171 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U121 U 1 U1 U1 U 1 U 1 U 1 U1 U 26

7/31/2013 5.9 550.5 U390.5 U0.5 U 0.5 U312.1 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U170.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 46

10/23/2013 10 891 U680.851 U 1 U483.2 10 U0.5 U1 U1 U0.5 U 1 U 10 U1 U1 U 1 U 0.5 U271 U 10 U5 U10 U 1 U 10 U 1 U10 U 63

1/28/2014 14 751 U451.11 U 1 U613.5 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U271 U 1 U5 U10 U 1 U 1 U 1 U1 U 64

1/29/2013 3.6 361 U188510MW-15S 1 U2.910 5 U0.5 U1 U1 U0.71 1 U 1 U1 U1 U 1 U 0.5 U1 U1 U 1 U1 U1 U 1 U 1 U 1 U1 U 2.6

5/1/2013 6.2 581 U2411018 1 U3.29 5 U0.5 U1 U1 U0.83 1 U 1 U1 U1 U 1 U 0.5 U1 U1 U 1 U1 U1 U 1 U 1 U 1 U1 U 2 U

7/31/2013 5.6 640.5 U205919 0.5 U4.110 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 2 U

1/29/2013 1 U 2.91 U1.20.5 U1 UMW-15D 1 U1 U1 U 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U1 U1 U 1 U1 U1 U 1 U 1 U 1 U1 U 2 U

5/1/2013 1 U 3.81 U3.10.5 U1 U 1 U1 U1 U 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U1 U1 U 1 U1 U1 U 1 U 1 U 1 U1 U 2 U

7/31/2013 0.5 U 4.10.5 U2.90.5 U0.5 U 0.5 U0.5 U0.5 U 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 2 U

10/22/2013 1 U 9.71 U5.20.5 U1 U 1 U3.21 U 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U10 U1 U 1 U5 U10 U 1 U 1 U 1 U1 U 10 U

1/28/2014 1 U 2.71 U20.5 U1 U 1 U1 U1 U 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U10 U1 U 1 U5 U10 U 1 U 1 U 1 U1 U 10 U

1/31/2013 1.1 320.5 U126433MW-17S 0.5 U3.714 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 2.2

5/1/2013 0.5 U 140.5 U6.92615 0.5 U3.617 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 2 U

8/1/2013 0.5 U 130.5 U81014 0.5 U7.920 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 3

10/24/2013 1 U 111 U64.23.7 1 U6.28.3 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U10 U1 U 1 U5 U10 U 1 U 1 U 1 U1 U 10 U

1/29/2014 1 U 211 U140.71.7 1 U101.1 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U10 U1 U 1 U5 U10 U 1 U 1 U 1 U1 U 10 U

1/30/2013 0.9 120.5 U106.37MW-18S 0.5 U2.90.94 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 2.4

5/2/2013 0.5 U 120.5 U9.92.22.3 0.5 U4.70.63 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 2 U

1/30/2013 18 2202.5 U8.860110MW-19S 2.5 U1418 5 U2.5 U2.5 U2.5 U2.5 U 2.5 U 2.5 U32.5 U 2.5 U 2.5 U2.5 U2.5 U 2.5 U2.5 U2.5 U 2.5 U 2.5 U 2.5 U2.5 U 10 U

4/30/2013 15 2101 U105982 1 U1321 5 U1.51 U1 U0.82 1 U 1 U2.71 U 1 U 0.5 U1 U1 U 1 U1 U1 *,U 1 U 1 U 1 U1 U 2 U

7/31/2013 4.9 1000.5 U5.73542 0.5 U6.631 1 U0.5 U0.5 U0.5 U0.52 0.5 U 0.5 U1.50.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 2 U

10/23/2013 2.9 751 U3.86752 1 U8.166 10 U0.5 U1 U1 U0.5 U 1 U 1 U1.61 U 1 U 0.5 U10 U1 U 1 U5 U10 U 1 U 1 U 1 U1 U 10 U

1/30/2013 0.67 220.5 U83018MW-20S 0.5 U2.52.2 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 2 U

4/30/2013 1 U 181 U8.43222 1 U3.82.8 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U1 U1 U 1 U1 U1 U 1 U 1 U 1 U1 U 2 U

8/1/2013 0.5 U 160.5 U8.48.75.9 0.5 U5.31.5 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 2 U

10/23/2013 1 U 231 U201.74.3 1 U141.3 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U10 U1 U 1 U5 U10 U 1 U 1 U 1 U1 U 10 U

1/29/2013 9.3 782.5 U1001.3 U2.5 UMW-21S 2.5 U473.7 13 U1.3 U2.5 U2.5 U1.3 U 2.5 U 2.5 U2.5 U2.5 U 2.5 U 1.3 U332.5 U 2.5 U2.5 U2.5 U 2.5 U 2.5 U 2.5 U2.5 U 70
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Well 
Number

Sample 
Date

PCE TCE
1,1,1-
TCA1,1-DCE1,1-DCACFM MCL

cis-
1,2-DCE

trans-
1,2-DCE1,2-DCA

Table A-2
Phibro-Tech, Inc.

 Groundwater Analytical Results
Volatile Organic Compounds (VOCs)

Ben Tol e-Ben T-Xyl CCl4 1,2-DCB
Chloro

benzene
ISB

1,1,2-
TCA

Vinyl
chlorideSample 

Type
TFMN-Propyl 

benzene

Chlorinated VOCsNon-chlorinated VOCs

(1) (150) (300) (1,750) (70) (0.5) (80) (6) (5) (0.5) (600) (6) (5) (10) (5) (200) (5) (5) (150) (0.5)
1,4-DCB

(5)
Chloro
ethane

NAP
1,2,3-
TCB

1,2,4-
TCB
(5)

1,2,4-
TMB1,3-DCB

Freon
113

(1,200)

4/30/2013 14 1001 U1501.51 UMW-21S 1 U505 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U391 U 1 U1 U1 U 1 U 1 U 1 U1 U 96

7/30/2013 13 960.5 U1301.20.5 U 0.5 U655.7 1 U0.5 U0.5 U0.5 U0.5 U 0.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U390.5 U 0.5 U0.5 U0.5 U 0.5 U 0.5 U 0.5 U0.5 U 130

10/21/2013 14 881 U18011 U 1 U683.3 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U311 U 1 U5 U10 U 1 U 1 U 1 U1 U 88

1/28/2014 14 801 U1301.81.1 1 U573.6 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U281 U 1 U5 U10 U 1 U 1 U 1 U1 U 70

1/29/2013 43 1102.5 U1101.3 U2.5 UMW-21D 2.5 U835.6 13 U1.3 U2.5 U2.5 U1.3 U 2.5 U 2.5 U2.5 U2.5 U 2.5 U 1.3 U472.5 U 2.5 U2.5 U2.5 U 2.5 U 2.5 U 2.5 U2.5 U 110

4/30/2013 28 1801 U2302.31 U 1 U1105.6 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U741 U 1 U1 U1 U 1 U 1 U 1 U1 U 180

7/30/2013 34 1701 U2202.41 U 1 U1206 2 U1 U1 U1 U1 U 1 U 1 U1 U1 U 1 U 1 U791 U 1 U1 U1 U 1 U 1 U 1 U1 U 180

10/21/2013 35 1501 U1902.61 U 1 U1606.1 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U701 U 1 U5 U10 U 1 U 1 U 1 U1 U 170

1/28/2014 46 1501 U1704.31 1 U1709 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U741 U 1 U5 U10 U 1 U 1 U 1 U1 U 190

1/28/2013 32 1402 U2203.42 UMW-22S 2 U1207.3 10 U1 U2 U2 U1 U 2 U 2 U2 U2 U 2 U 1 U632 U 2 U2 U2 U 2 U 2 U 2 U2 U 190

4/29/2013 39 1402 U2703.92 U 2 U1208.4 10 U1 U2 U2 U1 U 2 U 2 U2 U2 U 2 U 1 U402 U 2 U2 U2 *,U 2 *,U 2 U 2 U2 U 97

7/29/2013 39 1701 U3405.71 U 1 U1407.3 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U721 U 1 U1 U1 U 1 U 1 U 1 U1 U 150

10/21/2013 34 1402 U2503.22 U 2 U1507.1 20 U1 U2 U2 U1 U 2 U 2 U2 U2 U 2 U 1 U652 U 2 U10 U20 U 2 U 2 U 2 U2 U 210

1/27/2014 36 1302 U3004.82.6 2 U1408.2 20 U1 U2 U2 U1 U 2 U 2 U2 U2 U 2 U 1 U572 U 2 U10 U20 U 2 U 2 U 2 U2 U 180

1/28/2013 59 2302 U3305.92 UMW-22D 2 U24010 10 U1 U2 U2 U1 U 2 U 2 U2 U2 U 2 U 1 U1202 U 2 U2 U2 U 2 U 2 U 2 U2 U 300

4/29/2013 77 2902 U4406.52 U 2 U32012 141 U2 U2 U1 U 2 U 2 U2 U2 U 2 U 1 U1502 U 2 U2 U2 *,U 2 *,U 2 U 2 U2 U 330

7/29/2013 71 3101 U5109.81.4 1 U27011 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U1501 U 1 U1 U1 U 1 U 1 U 1 U1 U 460

10/21/2013 73 2705 U4306.45 U 5 U31011 50 U2.5 U5 U5 U2.5 U 5 U 5 U5 U5 U 5 U 2.5 U1305 U 5 U25 U50 U 5 U 5 U 5 U5 U 360

1/27/2014 32 1601 U2603.91 U 1 U1407.7 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U611 U 1 U5 U10 U 1 U 1 U 1 U1 U 140

1/28/2013 1.7 201 U450.5 U1 UMW-23S 1 U5.41.5 5 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U4.61 U 1 U1 U1 U 1 U 1 U 1 U1 U 13

4/29/2013 17 1102 U2101.42 U 2 U865.3 10 U1 U2 U2 U1 U 2 U 2 U2 U2 U 2 U 1 U402 U 2 U2 U2 *,U 2 *,U 2 U 2 U2 U 100

7/29/2013 15 1301 U3201.41 U 1 U704.7 5 U0.5 *,U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U471 U 1 U1 U1 U 1 U 1 U 1 U1 U 97

10/21/2013 4.3 662 U3301 U2 U 2 U212.7 20 U1 U2 U2 U1 U 2 U 2 U2 U2 U 2 U 1 U20 U2 U 2 U10 U20 U 2 U 2 U 2 U2 U 25

1/27/2014 3.4 382 U1901 U2 U 2 U142.4 20 U1 U2 U2 U1 U 2 U 2 U2 U2 U 2 U 1 U20 U2 U 2 U10 U20 U 2 U 2 U 2 U2 U 20 U

1/28/2013 46 2202 U2804.32 UMW-23D 2 U2108.9 10 U1 U2 U2 U1 U 2 U 2 U2 U2 U 2 U 1 U1102 U 2 U2 U2 U 2 U 2 U 2 U2 U 290

4/29/2013 57 2502 U3104.12 U 2 U26010 10 U1 U2 U2 U1 U 2 U 2 U2 U2 U 2 U 1 U1202 U 2 U2 U2 *,U 2 *,U 2 U 2 U2 U 280

7/29/2013 54 2701 U4205.41 1 U2309 5 U0.5 *,U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U1601 U 1 U1 U1 U 1 U 1 U 1 U1 U 320

10/21/2013 34 1502 U2802.82 U 2 U1605.8 20 U1 U2 U2 U1 U 2 U 2 U2 U2 U 2 U 1 U682 U 2 U10 U20 U 2 U 2 U 2 U2 U 180

1/27/2014 28 1202 U3003.22 U 2 U1306.4 20 U1 U2 U2 U1 U 2 U 2 U2 U2 U 2 U 1 U562 U 2 U10 U20 U 2 U 2 U 2 U2 U 140

10/23/2013 4.5 461 U341.21.2MW-24S 1 U272 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U10 U1 U 1 U5 U10 U 1 U 1 U 1 U1 U 27

1/28/2014 13 811 U661.21.2 1 U734.2 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U241 U 1 U5 U10 U 1 U 1 U 1 U1 U 76

10/23/2013 8.7 631 U410.691 UMW-24D 1 U352.6 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U221 U 1 U5 U10 U 1 U 1 U 1 U1 U 48

1/28/2014 23 1001 U731.71 U 1 U985.4 10 U0.5 U1 U1 U0.5 U 1 U 1 U1 U1 U 1 U 0.5 U431 U 1 U5 U10 U 1 U 1 U 1 U1 U 110
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Well 
Number

Sample 
Date

PCE TCE
1,1,1-
TCA1,1-DCE1,1-DCACFM MCL

cis-
1,2-DCE

trans-
1,2-DCE1,2-DCA

Table A-2
Phibro-Tech, Inc.

 Groundwater Analytical Results
Volatile Organic Compounds (VOCs)

Ben Tol e-Ben T-Xyl CCl4 1,2-DCB
Chloro

benzene
ISB

1,1,2-
TCA

Vinyl
chlorideSample 

Type
TFMN-Propyl 

benzene

Chlorinated VOCsNon-chlorinated VOCs

(1) (150) (300) (1,750) (70) (0.5) (80) (6) (5) (0.5) (600) (6) (5) (10) (5) (200) (5) (5) (150) (0.5)
1,4-DCB

(5)
Chloro
ethane

NAP
1,2,3-
TCB

1,2,4-
TCB
(5)

1,2,4-
TMB1,3-DCB

Freon
113

(1,200)

Notes:

California Maximum Contaminant Levels (MCLs) are shown in parenthesis.   MCL shown for chloroform is the sum of trihalomethane isomers. 
All concentrations are reported in micrograms per liter (ug/L).

U = Not detected at a concentration greater than the reporting limit shown.
* = LCS or LCSD exceeds the control limits.
-- = Sample not analyzed for this constituent. 

Sample Type:
K = Duplicate sample  

MW-14D was added to the sampling program in October 2009, MW-12D and MW-13D were added to the sampling program in January 2010, MW-12S was added in April 2010, and MW-13S was added in July 2010.
MW-21S, MW-21D, MW-22S, MW-22D, MW-23S and MW-23D were installed in May 2010, MW-24S and MW-24D were added to the sampling program in October 2013.

Ben = benzene; Tol = toluene; e-Ben = ethylbenzene; T-Xyl = total xylenes; ISB = Isopropylbenzene; NAP = Naphthalene; BDCM = Bromodichloromethane; CCl4 = Carbon tetrachloride; CFM = Chloroform; DBE = Dibromoethane; DCA = Dichloroethane; DCB = Dichlorobenzene; DCE = Dichloroethene; MCL = Methylene chloride; PCA = Tetrachloroethane;
PCE = Tetrachloroethene; TCA = Trichloroethane; TCB = Trichlorobenzene; TCE = Trichloroethene; TFM = Trichlorofluoromethane (Freon 11); TMB= Trimethylbenzene 
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Sample 
Date

Cadmium Chromium

Table A-3
Phibro-Tech, Inc.

Groundwater Analytical Results
Metals and pH

Sample 
Type

Cr (+6)Well 
Number

pH
(0.005) (0.05)

Copper
(1.0)

1/29/2013 0.005 U7.41 HFMW-01D 0.013 0.0780.0096 H

1/29/2013 0.005 U7.4 HFK 0.012 0.0850.01 H

5/1/2013 0.005 U7.43 HF 0.005 U 0.150.0019

5/1/2013 0.005 U7.45 HFK 0.005 U 0.160.0017

7/30/2013 0.005 U7.48 HF 0.005 U 0.110.002 U

7/30/2013 0.005 U7.45 HFK 0.005 U 0.120.002 U

10/22/2013 0.01 U7.39 BV,BU 0.01 U 0.05570.0058

10/22/2013 0.01 U7.5 BV,BUK 0.01 U 0.06110.014

1/28/2014 0.01 U7.2 BV,BU 0.01 U 0.01130.001 U

1/28/2014 0.01 U7.23 BV,BUK 0.01 U 0.01250.001 U

1/29/2013 0.005 U7.06 HFMW-03 0.005 U 0.01 U0.001 U

5/1/2013 0.005 U7.01 HF 0.005 U 0.01 U0.001 U

8/1/2013 0.005 U7.47 HF 0.005 ^,U 0.01 U0.002 U

1/31/2013 0.14--MW-04 0.018 0.01 U0.002 U

1/31/2013 0.156.87 HFK 0.016 0.01 U0.002 U

5/1/2013 0.0636.77 HF 0.27 0.01 U0.002 U

5/1/2013 0.0626.77 HFK 0.25 0.01 U0.001 U

8/1/2013 0.0197 HF 0.055 0.01 U0.002 U

8/1/2013 0.005 U7.87 HFK 0.012 0.0250.0066

1/31/2013 0.005 U--MW-04A 0.005 U 0.01 U0.002 U

5/1/2013 0.005 U7.25 HF 0.005 U 0.01 U0.002 U

8/1/2013 0.005 U7.44 HF 0.0098 0.0240.0065

10/24/2013 0.01 U7.19 BV,BU 0.01 U 0.01 U0.0017

10/24/2013 0.01 U7.04 BV,BUK 0.01 U 0.01 U0.0014

1/29/2014 0.01 U7.02 BV,BU 0.01 U 0.01 U0.001 U

1/29/2014 0.01 U7.09 BV,BUK 0.01 U 0.01 U0.001 U

1/29/2013 0.005 U7.13 HFMW-06B 0.005 U 0.01 U0.001 U

5/2/2013 0.005 U7.8 HF 0.005 U 0.01 U0.0039

7/31/2013 0.005 U7.61 HF 0.005 U 0.01 U0.002 U
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Sample 
Date

Cadmium Chromium

Table A-3
Phibro-Tech, Inc.

Groundwater Analytical Results
Metals and pH

Sample 
Type

Cr (+6)Well 
Number

pH
(0.005) (0.05)

Copper
(1.0)

10/22/2013 0.01 U7.06 BV,BUMW-06B 0.01 U 0.01 U0.0012

1/27/2014 0.01 U6.92 BV,BU 0.01 U 0.01 U0.0032

1/29/2013 0.005 U7.31 HFMW-06D 0.0087 0.0110.0074

5/2/2013 0.005 U8.07 HF 0.01 0.0620.009

7/31/2013 0.005 U7.7 HF 0.01 0.0130.011

10/22/2013 0.01 U7.23 BV,BU 0.0139 0.01990.013

1/27/2014 0.01 U7.07 BV,BU 0.016 0.01 U0.015

1/30/2013 0.005 U7.06 HFMW-07 0.005 U 0.01 U0.002 U

5/2/2013 0.005 U7.86 HF 0.005 U 0.01 U0.001 U

7/31/2013 0.005 U7.51 HF 0.005 U 0.01 U0.002 U

10/22/2013 0.01 U7 BV,BU 0.01 U 0.01 U0.0013

1/31/2013 0.01 U--MW-09 0.01 U 0.02 U0.002 U

1/31/2013 0.01 U7.56 HFK 0.01 U 0.02 U0.002 U

5/2/2013 0.005 U7.61 HF 0.11 0.01 U0.002 U

5/2/2013 0.005 U7.57 HFK 0.13 0.01 U0.001 U

7/31/2013 0.005 U6.85 HF 0.04 0.01 U0.002 U

7/31/2013 0.005 U6.99 HFK 0.031 0.01 U0.002 U

10/23/2013 0.01 U7.05 BV,BU 0.0183 0.01 U0.001 U

10/23/2013 0.01 U6.99 BV,BUK 0.0192 0.01 U0.001 U

1/29/2013 0.005 U6.68 HFMW-11 0.005 U 0.01 U0.001 U

4/30/2013 0.005 U6.75 HF 0.005 U 0.01 U0.001 U

7/30/2013 0.005 U6.8 HF 0.005 U 0.01 U0.002 U

10/22/2013 0.01 U7.01 BV,BU 0.01 U 0.01 U0.001 U

1/29/2013 0.005 U7.25 HFMW-12S 0.0072 0.01 U0.0049

4/30/2013 0.005 U7.37 HF 0.0054 0.01 U0.0043

7/30/2013 0.005 U7.33 HF 0.0073 0.01 U0.0057

10/23/2013 0.01 U7.33 BV,BU 0.01 U 0.01 U0.0078

1/29/2013 0.005 U7.39 HFMW-12D 0.0072 0.01 U0.0051

4/30/2013 0.005 U7.45 HF 0.012 0.01 U0.0085
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Sample 
Date

Cadmium Chromium

Table A-3
Phibro-Tech, Inc.

Groundwater Analytical Results
Metals and pH

Sample 
Type

Cr (+6)Well 
Number

pH
(0.005) (0.05)

Copper
(1.0)

7/30/2013 0.005 U7.4 HFMW-12D 0.012 0.01 U0.0088

10/23/2013 0.01 U7.4 BV,BU 0.0154 0.01 U0.013

1/28/2014 0.01 U7.11 BV,BU 0.0187 0.01 U0.018

1/30/2013 0.005 U--MW-13S 0.0072 0.01 U0.0055

4/30/2013 0.005 U7.34 HF 0.005 U 0.01 U0.003

7/30/2013 0.005 U7.61 HF 0.011 0.01 U0.0014

1/30/2013 0.005 U--MW-13D 0.0099 0.01 U0.0081

4/30/2013 0.005 U7.44 HF 0.017 0.01 U0.01

7/30/2013 0.005 U7.68 HF 0.016 0.01 U0.0079

10/22/2013 0.01 U7.03 BV,BU 0.0199 0.01 U0.019

1/28/2014 0.01 U7.13 BV,BU 0.0206 0.01 U0.019

1/30/2013 0.005 U--MW-14S 0.058 0.0220.073

4/30/2013 0.005 U7.12 HF 0.023 0.0170.0069

7/31/2013 0.005 U7.37 HF 0.005 U 0.020.002 U

1/30/2013 0.005 U--MW-14D 0.0075 0.01 U0.0076

4/30/2013 0.005 U7.52 HF 0.01 0.0340.009

7/31/2013 0.005 U7.8 HF 0.011 0.0110.011

10/23/2013 0.01 U6.95 BV,BU 0.0139 0.01 U0.013

1/28/2014 0.01 U7.2 BV,BU 0.013 0.01 U0.012

1/29/2013 0.00647 HFMW-15S 0.005 U 0.01 U0.001 U

5/1/2013 0.017 HF 0.005 U 0.01 U0.001 U

7/31/2013 0.00597.4 HF 0.005 U 0.01 U0.002 U

1/29/2013 0.005 U7.56 HFMW-15D 0.005 U 0.0410.001 U

5/1/2013 0.005 U7.53 HF 0.0051 0.0590.0022

7/31/2013 0.005 U7.82 HF 0.005 U 0.0470.002 U

10/22/2013 0.01 U7.43 BV,BU 0.01 0.1280.0069

1/28/2014 0.01 U7.81 BV,BU 0.0127 0.1260.0047

1/31/2013 0.031--MW-17S 0.005 U 0.01 U0.002 U
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Sample 
Date

Cadmium Chromium

Table A-3
Phibro-Tech, Inc.

Groundwater Analytical Results
Metals and pH

Sample 
Type

Cr (+6)Well 
Number

pH
(0.005) (0.05)

Copper
(1.0)

5/1/2013 0.005 U6.86 HFMW-17S 0.005 U 0.01 U0.002 U

8/1/2013 0.0266.9 HF 0.005 ^,U 0.0190.002 U

10/24/2013 0.01 U6.84 BV,BU 0.01 U 0.01 U0.001 U

1/29/2014 0.0126.7 BV,BU 0.01 U 0.01 U0.0026

1/30/2013 0.005 U--MW-18S 0.005 U 0.01 U0.002 U

5/2/2013 0.005 U7.85 HF 0.0095 0.01 U0.002 U

1/30/2013 0.01 U--MW-19S 0.01 U 0.02 U0.002 U

4/30/2013 0.01 U6.9 HF 0.01 U 0.02 U0.002 U

7/31/2013 0.005 U7.27 HF 0.005 U 0.01 U0.002 U

10/23/2013 0.01 U6.8 BV,BU 0.01 U 0.01 U0.001 U

1/30/2013 0.084--MW-20S 0.005 U 0.520.002 U

4/30/2013 0.216.7 HF 0.011 0.770.002 U

8/1/2013 0.0486.9 HF 0.01 0.120.002 U

10/23/2013 0.01936.96 BV,BU 0.0215 0.03440.001 U

1/29/2013 0.005 U7.31 HFMW-21S 0.014 0.130.0075

4/30/2013 0.005 U7.36 HF 0.02 0.0180.015

7/30/2013 0.005 U7.34 HF 0.018 0.01 U0.012

10/21/2013 0.01 U7.13 BV,BU 0.014 0.01 U0.013

1/28/2014 0.01 U7.14 BV,BU 0.0165 0.01 U0.014

1/29/2013 0.005 U7.24 HFMW-21D 0.018 0.180.013 H

4/30/2013 0.005 U7.41 HF 0.018 0.140.013

7/30/2013 0.005 U7.39 HF 0.014 0.0230.002 U

10/21/2013 0.01 U7.13 BV,BU 0.0182 0.01 U0.014

1/28/2014 0.01 U7.1 BV,BU 0.0224 0.01 U0.018

1/28/2013 0.005 U7.11 HFMW-22S 0.025 0.01 U0.019

4/29/2013 0.005 U7.23 HF 0.023 0.01 U0.021

7/29/2013 0.005 U7.39 HF 0.027 0.01 U0.021

10/21/2013 0.01 U6.95 BV,BU 0.0253 0.01 U0.024

1/27/2014 0.01 U6.89 BV,BU 0.0295 0.01 U0.03
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Sample 
Date

Cadmium Chromium

Table A-3
Phibro-Tech, Inc.

Groundwater Analytical Results
Metals and pH

Sample 
Type

Cr (+6)Well 
Number

pH
(0.005) (0.05)

Copper
(1.0)

1/28/2013 0.005 U7.15 HFMW-22D 0.027 0.01 U0.016

4/29/2013 0.005 U7.29 HF 0.024 0.01 U0.001 U

7/29/2013 0.005 U7.45 HF 0.025 0.01 U0.02

10/21/2013 0.01 U6.98 BV,BU 0.0258 0.01 U0.023

1/27/2014 0.01 U6.91 BV,BU 0.023 0.01 U0.022

1/28/2013 0.005 U7.22 HFMW-23S 0.015 0.01 U0.01

4/29/2013 0.005 U7.33 HF 0.017 0.01 U0.0052

7/29/2013 0.005 U7.48 HF 0.018 0.01 U0.019

10/21/2013 0.01 U7.03 BV,BU 0.0108 0.01 U0.0093

1/27/2014 0.01 U7 BV,BU 0.0108 0.01 U0.0081

1/28/2013 0.005 U7.16 HFMW-23D 0.024 0.01 U0.017

4/29/2013 0.005 U7.36 HF 0.028 0.01 U0.019

7/29/2013 0.005 U7.48 HF 0.023 0.01 U0.015

10/21/2013 0.01 U7.16 BV,BU 0.0193 0.01 U0.016

1/27/2014 0.01 U6.99 BV,BU 0.0154 0.01 U0.013

10/23/2013 0.01 U7.05 BV,BUMW-24S 0.01 U 0.01 U0.001 U

1/28/2014 0.01 U6.99 BV,BU 0.01 U 0.01 U0.001 U

10/23/2013 0.01 U7.38 BV,BUMW-24D 0.0109 0.01 U0.0091

1/28/2014 0.01 U7.13 BV,BU 0.01 U 0.01 U0.0047

Notes:

All concentrations are reported in milligrams per liter (mg/L).
Metals analyzed by EPA Method 6010B, except for Cr (+6), which was analyzed by EPA Method 7199.
pH analyzed by EPA Method SM-4500 H,B.
HF = Field parameter with a holding time of 15 minutes.
U = Not detected at a concentration greater than the reporting limit shown.
^ = ICV,CCV,ICB,CCB, ISA, ISB, CRI, CRA, DLCK or MRL standard: Instrument related QC exceeds the control limits.
BU = Sample analyzed after holding time expired.
BV = Sample received after holding time expired.
-- = Well was dry and therefore not sampled.        

California Maximum Contaminant Levels (MCLs) are shown in parenthesis.  Secondary MCL is shown for copper.

Sample Type:
K = Duplicate sample

MW-14D was added to the sampling program in October 2009.
MW-12D and MW-13D were added to the sampling program in January 2010.
MW-12S was added to the sampling program in April 2010.
MW-21S, MW-21D, MW-22S, MW-22D, MW-23S and MW-23D were installed in May 2010.
MW-13S was added to the sampling program in July 2010.
MW-24S and MW-24D were added to the sampling program in October 2013.
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Arsenic Barium

Table A-4
Phibro-Tech, Inc.

Groundwater Analytical Results
Appendix IX Summary of Detections

Well
Number Mercury ZincNickel Selenium ThalliumAcetophenone

Bis (2-
ethylhexyl)  
  Phthalate

Date Sample
Type

EPA 8270C (ug/L)

AntimonySulfide

EPA 376.2
mg/L

EPA 6010B/7470A
mg/L

1,4-Dioxane* Aldrin

EPA 8081A
ug/L

MW-04 0.44 0.0014 0.015 0.02 U 0.01 U130 10 U10/23/2003 0.02 U0.1 U-- 0.1 U0.046 0.01 U

0.26 0.00095 0.01 U 0.02 U 0.023 120 10 UK10/23/2003 0.02 U0.1 U-- 0.1 U0.04 U0.01 U

0.5 0.00098 0.005 U 0.01 U 0.005 U9.7 U 9.7 U10/12/2004 0.01 U0.1 U-- 0.1 U0.14 0.01 U

0.39 0.0017 0.01 U 0.02 U 0.02 U10 U 10 U10/20/2005 0.048 0.1 U-- 0.095 U0.079 0.02 U

0.11 0.0016 0.052 0.05 RL-1,U 0.06 73.5 9.52 U10/26/2006 0.05 RL-1,U0.1 U-- / 33 0.095 U0.1 RL-1,U0.05 RL-1,U

0.31 0.00063 0.03 RL1,U 0.03 RL1,U 0.03 RL1,U66.3 9.43 U10/25/2007 0.03 RL1,U0.14 -- 0.094 U0.06 RL1,U0.03 RL1,U

0.077 0.00098 0.01 U 0.01 U 0.01 U10.5 U 10.5 U10/30/2008 0.01 U0.1 U-- / 36 0.1 U0.02 U0.01 U

0.13 0.0002 U0.02 RL1,U 0.02 RL1,U 0.02 9.6 U 48 U10/21/2011 0.027 0.1 U-- / 41 0.096 U0.04 RL1,U0.02 RL1,U

0.14 0.0002 U0.028 0.02 RL1,U 0.02 RL1,U9.5 U 48 UK10/21/2011 0.02 RL1,U0.1 U-- / 36 0.096 U0.04 RL1,U0.02 RL1,U

0.088 --0.026 0.02 U 0.02 U14 U 48 U11/1/2012 0.02 U0.1 U-- / 92 1.1 U0.04 U0.02 U

0.069 --0.02 U 0.02 U 0.02 U15 U 49 UK11/1/2012 0.02 U0.1 U-- / 69 0.097 U0.095 0.038 

MW-04A 0.028 0.0002 U0.01 0.01 U 0.01 U9.8 U 49 U10/8/2009 0.01 U0.1 U-- / 1.5 0.1 U0.02 U0.01 U

0.031 0.0002 U0.01 U 0.01 U 0.01 U9.4 U 47 U10/29/2010 0.01 U0.1 U-- / 1.2 0.094 C-1,U0.02 U0.01 U

0.032 --0.01 U 0.01 U 0.01 U-- --10/31/2012 0.01 U0.18 -- --0.032 0.016 

33.3 0.5 U10 U 10 U 15 U10 U 10 U10/24/2013 16.2 50 50 U / 3.6 0.1 U76.4 18.4 

32.5 0.5 U10 U 10 U 15 U10 U 10 UK10/24/2013 15 U50 50 U / 5.1 0.1 U67.7 15 U

MW-07 0.11 0.0002 U0.005 U 0.01 U 0.005 U9.9 U 9.9 U10/23/2003 0.01 U0.1 U-- 0.1 U0.02 U0.0085 

0.38 0.0002 U0.005 U 0.01 U 0.005 U9.5 U 9.5 U10/12/2004 0.01 U0.1 U-- 0.1 U0.13 0.005 U

0.52 0.00078 0.005 U 0.017 0.01 U10 U 10 U10/19/2005 0.01 U0.1 U-- 0.095 U0.14 0.01 U

0.057 0.0014 0.053 0.05 RL-1,U 0.077 9.43 U 9.43 U10/25/2006 0.05 RL-1,U0.1 U-- / 16 0.095 U0.1 RL-1,U0.05 RL-1,U

0.033 0.00029 0.01 U 0.01 U 0.01 U9.43 U 9.43 U10/25/2007 0.01 U0.19 -- 0.094 U0.066 0.01 U

0.039 0.00062 0.01 U 0.01 U 0.01 U9.52 U 9.52 U10/28/2008 0.01 U0.81 -- / 22 0.1 U0.02 U0.01 U

0.03 0.0002 U0.015 0.016 0.01 U9.6 U 48 U10/21/2011 0.01 U0.1 U-- / 51 0.094 U0.02 U0.01 U

0.046 --0.01 U 0.01 U 0.01 U14 U 48 U10/31/2012 0.01 U0.1 U-- / 15 0.097 U0.02 U0.017 

30 0.5 U10 U 10 U 15 U10 U 10 U10/22/2013 15 U50 U50 U / 42 0.1 U63.4 15 U

MW-11 0.22 0.0002 U0.005 U 0.01 U 0.005 U29 9.9 U10/23/2003 0.01 U0.1 U-- 0.1 U0.13 0.005 U
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Arsenic Barium

Table A-4
Phibro-Tech, Inc.

Groundwater Analytical Results
Appendix IX Summary of Detections

Well
Number Mercury ZincNickel Selenium ThalliumAcetophenone

Bis (2-
ethylhexyl)  
  Phthalate

Date Sample
Type

EPA 8270C (ug/L)

AntimonySulfide

EPA 376.2
mg/L

EPA 6010B/7470A
mg/L

1,4-Dioxane* Aldrin

EPA 8081A
ug/L

MW-11 0.43 0.0002 U0.005 U 0.01 U 0.005 U9.6 U 9.6 U10/12/2004 0.01 U0.1 U-- 0.1 U0.11 0.005 U

0.3 0.0002 U0.005 U 0.01 U 0.01 U10 U 10 U10/20/2005 0.01 U0.1 U-- 0.095 U0.13 0.01 U

0.08 0.0002 U0.01 U 0.01 U 0.016 387 9.43 U10/25/2006 0.01 U0.1 U-- / 38 0.094 U0.02 U0.01 U

0.099 0.0002 U0.01 U 0.01 U 0.01 U90.1 9.52 U10/24/2007 0.01 U0.22 M2-- 0.094 U0.02 U0.01 U

0.15 0.0002 U0.01 U 0.01 U 0.01 U-- 10 U10/29/2008 0.01 U---- / 33 0.099 U0.02 U0.01 U

0.042 0.0002 U0.01 U 0.01 U 0.01 U9.4 U 47 U10/28/2010 0.01 U0.1 U-- / 17 0.1 C-1,U0.02 U0.01 U

0.028 0.0002 U0.01 U 0.01 U 0.01 U9.6 U 48 U10/20/2011 0.01 U0.1 U-- / 6 0.096 U0.02 U0.01 U

0.045 --0.034 0.01 U 0.01 U15 U 50 U10/31/2012 0.01 U0.1 U-- / 0.94 U 0.095 U0.02 U0.02 

34.5 0.5 U10.6 10 U 15 U10 U 10 U10/22/2013 15 U50 U50 U / 24 0.1 U52.5 15 U

MW-14D 0.039 0.0002 U0.014 0.01 U 0.01 U9.6 U 48 U10/8/2009 0.01 U0.1 U-- / 1 0.1 U0.082 0.01 U

0.029 0.0002 U0.01 U 0.01 U 0.01 U9.4 U 47 U10/29/2010 0.01 U0.1 U-- / 2.9 0.094 C-1,U0.02 U0.01 U

0.031 --0.01 U 0.01 U 0.01 U-- --10/31/2012 0.01 U0.1 U-- --0.02 U0.052 

26 0.5 U10 U 10 U 15 U10 U 10 U10/23/2013 15 U50 U50 U / 3.1 0.1 U15.4 15 U

MW-14S 0.3 0.0002 U0.005 U 0.016 0.005 U9.6 U 9.6 U10/23/2003 0.01 U0.1 U-- 0.1 U0.098 0.005 U

0.27 0.00068 0.0077 0.01 0.005 U9.5 U 9.5 U10/12/2004 0.01 U0.1 U-- 0.1 U0.23 0.01 U

0.55 0.00026 0.005 U 0.01 U 0.01 U10 U 10 U10/20/2005 0.01 U0.1 U-- 0.095 U0.23 0.01 U

0.055 0.00057 0.01 U 0.01 U 0.016 18.5 9.43 U10/25/2006 0.01 U0.1 U-- / 20 0.096 U0.02 U0.01 U

0.078 0.003 0.02 RL1,U 0.025 0.02 RL1,U9.43 U 9.43 U10/23/2007 0.02 RL1,U0.1 U-- 0.11 0.04 RL1,U0.02 RL1,U

0.097 0.0031 0.02 RL1,U 0.02 RL1,U 0.02 RL1,U-- 10.5 U10/29/2008 0.02 RL1,U---- / 30 0.11 U0.04 RL1,U0.02 RL1,U

0.034 0.0042 0.01 U 0.01 U 0.01 U9.4 U 47 U10/18/2011 0.01 U0.1 U-- / 14 0.094 U0.02 U0.01 

0.064 --0.01 0.01 0.01 U14 U 48 U10/31/2012 0.01 U0.1 U-- / 20 0.097 U0.02 U0.01 U
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Arsenic Barium

Table A-4
Phibro-Tech, Inc.

Groundwater Analytical Results
Appendix IX Summary of Detections

Well
Number Mercury ZincNickel Selenium ThalliumAcetophenone

Bis (2-
ethylhexyl)  
  Phthalate

Date Sample
Type

EPA 8270C (ug/L)

AntimonySulfide

EPA 376.2
mg/L

EPA 6010B/7470A
mg/L

1,4-Dioxane* Aldrin

EPA 8081A
ug/L

Notes:

U = Not detected at a concentration greater than the reporting limit shown
RL-1/RL1 = Reporting limit raised due to sample matrix effects.
M2 = The matrix spike and/or matrix spike duplicate were below acceptance limits due to sample matrix interference.
C-1 = Calibration Verification recovery was above the method control limit for this analyte, however the average % difference for all analytes met method criteria.
-- = Constituent not analyzed for.

Of all of the Appendix IX parameters, only those with detections or value flags are shown.
All EPA 8260B analytical results are shown in Table C-2, except 1,4-dioxane.
* = 1,4-dioxane is analyzed by EPA methods 8260B and 8270C and both results are presented here in the format 8260B / 8270C.

Sample Type:
K = Duplicate sample
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Well 
Number

Total 
TCDF

Total 
HxCDF

Total 
PeCDF

Total 
HpCDF

OCDD OCDF

Table A-5
Phibro-Tech, Inc.

Groundwater Analytical Results
Dioxins and Furans

Total 
TCDD

Total 
PeCDD

Total 
HxCDD

Total 
HpCDD

TCDD Toxicity 
EquivalentsDate

Sample
Type

5 2 J0.9 U 5.6 JB42.2 JBMW-04 2 0.0143 5.4 J2.8 2.4 J 10 12/30/2002

18.2 8.6 6.4 9.4 JB56.6 JB11.6 0.0198 14.5 3.3 3.5 18.1 K

1.5 U1.9 U2 5.2 U6.7 U2.3 U 0.00357 U2.3 U3.5 U2.4 3.6 U10/23/2003

1.2 U1.2 U1.2 3.7 U57.4 J1.7 U 0.0183 5.6 2 U1.5 5.4 K

9.6 U9.6 U1.9 U 19 U19 U9.6 U 0.0114 U9.6 U9.6 U1.9 U 9.6 U10/12/2004

9.5 U9.5 U1.9 U 19 U22 I9.5 U 0.0123 9.5 U9.5 U1.9 U 9.5 U10/20/2005

5.93 6.69 6.22 21.8 284 11.3 2.7 U3.2 U23 U0.8 U 77.3 10/26/2006

13 U8.8 U5.7 U 20 U68 1J11 U 29.7 18 U14 U7.9 U 16 U10/25/2007

2.4 U2.8 U1.7 U 7.8 U100 1J4 U 9.28 3 U3.9 U2.4 U 16 U10/30/2008

47 U47 U9.3 U 93 U93 U47 U 107 U47 U47 U9.3 U 47 U10/21/2011

49 U49 U9.8 U 98 U98 U49 U 112 U49 U49 U9.8 U 49 UK

50 U50 U10 U 100 U100 U50 U 114 U50 U50 U10 U 50 U11/1/2012

49 U49 U9.9 U 99 U99 U49 U 112 U49 U49 U9.9 U 49 UK

51 U51 U10 U 100 U100 UMW-04A 51 U 116 U51 U51 U10 U 51 U10/8/2009

51 U51 U10 U 100 U100 U51 U 116 U51 U51 U10 U 51 U10/29/2010

0.89 U1.4 U0.87 U 15.2 J232 3.9 U 3.65 3 U1.1 U1 U 30.3 J10/24/2013

1.2 U1.1 U1.1 U 13.2 J916 3.3 J 4.23 2.9 U1.2 U1.2 U 40.9 JK

24.1 X17.4 X3.9 12.5 JB119 BMW-07 5.7 0.0395 1.9 1.3 U1.2 U 30.2 12/30/2002

1.3 U1.4 U1.5 15.4 J267 5.3 J 0.0847 2.6 J2.9 U2 40.3 10/23/2003

10 U10 U2 U 78 J20 U10 U 0.0294 10 U10 U2 U 14 J10/12/2004

9.6 U9.6 U1.9 U 19 U44 BJ9.6 U 0.0189 9.6 U9.6 U1.9 U 9.6 U10/19/2005

82.3 90.4 47.8 142 1740 93.5 12 U30.3 4.4 U0.97 416 10/25/2006

8.2 U6.1 U3.8 U 16 U67 1J, 1JA8.7 U 21.4 15 U9.6 U5 U 11 U10/25/2007

2.2 U1.3 U1.1 U 1.9 U10 U1.4 U 5.64 U1.9 U2.9 U1.4 U 2.3 U10/28/2008

49 U49 U9.8 U 98 U420 49 U 112 U49 U49 U9.8 U 200 10/21/2011

47 U47 U9.5 U 95 U210 47 U 107 U47 U47 U9.5 U 47 U10/31/2012

30.4 J10.6 J9.4 J 33.5 J393 26.2 J 5.55 18.5 J1.2 U1.1 U 112 10/22/2013

2.7 1.7 X3.4 J 2.1 U13.6 JBMW-11 1.7 0.00471 3.8 J5.3 2 U 3.7 12/30/2002

2 U2.3 U2.2 7.3 U16.9 J2.9 U 0.00726 2.9 U4.7 U2.9 5 U10/23/2003

9.5 U9.5 U1.9 U 19 U19 U9.5 U 0.0114 U9.5 U9.5 U1.9 U 9.5 U10/12/2004

9.4 U9.4 U1.9 U 19 U19 U9.4 U 0.0114 U9.4 U9.4 U1.9 U 9.4 U10/20/2005

0.51 U0.65 U0.57 U 4.9 55.8 1.94 1.83 U0.67 0.56 U0.56 U 12 10/25/2006

4.9 U4.8 U3.5 U 13 U11 U5.4 U 14.9 U7.4 U7.3 U4.5 U 7.5 U10/24/2007

0.36 U0.75 U0.43 U 0.95 U4.7 U0.96 U 2.24 U0.75 U1.1 U0.62 U 1.4 U10/29/2008

49 U49 U9.8 U 98 U98 U49 U 112 U49 U49 U9.8 U 49 U10/28/2010

49 U49 U9.7 U 97 U97 U49 U 112 U49 U49 U9.7 U 49 U10/20/2011

50 U50 U9.9 U 99 U99 U50 U 114 U50 U50 U9.9 U 50 U10/31/2012

4.8 J1.5 U1 U 11.5 J61.3 J5.73 J 3.97 1.4 J1.5 U0.94 U 17.2 J10/22/2013
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Well 
Number

Total 
TCDF

Total 
HxCDF

Total 
PeCDF

Total 
HpCDF

OCDD OCDF

Table A-5
Phibro-Tech, Inc.

Groundwater Analytical Results
Dioxins and Furans

Total 
TCDD

Total 
PeCDD

Total 
HxCDD

Total 
HpCDD

TCDD Toxicity 
EquivalentsDate

Sample
Type

50 U9.3 20 100 U44 J, QMW-14D 50 U 114 50 U12 10 U 50 U10/8/2009

53 U53 U11 U 110 U110 U53 U 121 U53 U53 U11 U 53 U10/29/2010

7.4 J1.1 U1.1 U 70.3 J810 28.6 J 4.88 8.3 J1.2 U1.2 U 143 10/23/2013

7.4 2.4 3.3 X 7.1 JB48.5 JBMW-14S 3.3 0.0167 1.6 U2 U1.6 U 14.1 12/30/2002

1.5 U1.8 U1.7 5.7 U33.4 J2.4 U 0.0117 2.5 U3.3 U2.3 3.6 U10/23/2003

9.6 U9.6 U1.9 U 19 U47 J9.6 U 0.0198 9.6 U9.6 U1.9 U 9.6 U10/12/2004

9.4 U9.4 U1.9 U 19 U67 BJ9.4 U 0.0258 9.4 U9.4 U1.9 U 10 BJ10/20/2005

0.74 2.33 2.22 3.3 36.8 2.7 U 1.91 U1.5 U0.53 U0.54 U 7.38 10/25/2006

8.6 U8.2 U5.1 U 17 U17 U8.1 U 27.2 U13 U15 U6.9 U 14 U10/23/2007

0.48 U0.69 U0.58 U 0.98 U13 U0.73 U 2.79 U0.76 U1.4 U0.78 U 2.4 U10/29/2008

48 U48 U9.6 U 96 U96 U48 U 109 U48 U48 U9.6 U 48 U10/18/2011

47 U47 U9.5 U 95 U95 U47 U 107 U47 U47 U9.5 U 47 U10/31/2012

Notes:
Samples are analyzed by EPA Method 8290.
All concentrations are reported in picograms per liter (parts per quadrillion).

TCDD = Tetrachlorodibenzo-p-dioxins; PeCDD = Pentachlorodibenzo-p-dioxins; HxCDD = Hexachlorodibenzo-p-dioxins; HpCDD = Heptachlorodibenzo-p-dioxins TCDF
= Tetrachlorodibenzofurans; PeCDF = Pentachlorodibenzofurans; HxCDF = Hexachlorodibenzofurans; HpCDF = Heptachlorodibenzofurans; 
OCDD = 1,2,3,4,6,7,8,9-octachlorodibenzo-p-dioxin; OCDF = 1,2,3,4,6,7,8,9-octachlorodibenzofuran

MCL for 2,3,7,8-TCDD (Dioxin) is 30 pg/L.

TCDD Toxicity Equivalents are calculated by summing the products of the congener concentrations and their associated World Health Organization (WHO) Toxicity 
Equivalence Factors (TEFs), which are promulgated by the US EPA.  For congeners that are not detected, the reporting limit is conservatively used as the concentration
for the purposes of the calculation.  If no congener was detected in a given sample, the TCDD Toxicity Equivalents result is presented as a non-detect with a "U" qualifie

Data Flags:
J = Indicates detected concentration is below analytical calibration curve, and is below the official reporting limit.  Concentration reported is an estimate only.
I = Matrix interference
U = Not detected at a concentration greater than the reporting limit shown.
X = Reported concentration contains positive interference caused by diphenyl ether in an amount believed to be greater than 10% of the reported concentration
B = Analyte detected in method blank and associated sample.  Concentration in sample is less than 20 times that contained in the method blank.
JA = The analyte was positively identified, but the quantitation is an estimate. 
Q = Estimated maximum possible concentration.   

Sample type:
K = Duplicate sample

Well MW-04A is used as a surrogate well when MW-04 is dry or has insufficient water to sample.
Well MW-14D is used as a surrogate well when MW-14S is dry or has insufficient water to sample.
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TABLE A-6: NEW MONITORING WELL CONSTRUCTION DETAILS

Groundwater Monitoring Well Installation Report

Phibro-Tech, Inc. 

8851 Dice Road, Santa Fe Springs, California 

Well Name Completion Date Total Depth Screen Interval Screen Length
Casing 

Diameter Slot Size Sand Type Latitude Longitude
TOC 

Elevation
TOR 

Elevation
(feet bgs) (feet bgs) (feet) (inches) (inches) (Lonestar) (Degrees) (Degrees) (feet MSL) (feet MSL)

MW-24S 9/11/2013 86 70-85 15 4 0.010 2/12 33.95971531 -118.0684605 151.58 151.90
MW-24D 9/10/2013 136 112-127 15 4 0.010 2/12 33.95972572 -118.0684775 151.36 151.72

Notes:

MSL = Above mean sea level
bgs = Below ground surface
TOC = Top of Casing
TOR = Top of Rim (Traffic Box Rim)
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This EHASP does not relieve the owner, contractor, or their designated representatives of 
their responsibility to comply with all federal, state and local laws, regulations and 
ordinances governing worker health and safety. 
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ENVIRONMENTAL HEALTH AND SAFETY PLAN 

 
 
 
 
 
This Environmental Health and Safety Plan (EHASP) is specifically prepared for the Phibro-
Tech Inc. facility of Santa Fe Springs, California. 
 
Project Location: Phibro-Tech, Inc., 8851 Dice Road, Santa Fe Springs, California 90670 
Iris Project Number:  06-441-B 
 
 
 
ALL PERSONNEL PARTICIPATING IN THE FIELD MUST BE TRAINED IN THE 
GENERAL AND SPECIFIC HAZARDS UNIQUE TO THE JOB AND, IF APPLICABLE, 
MEET RECOMMENDED MEDICAL EXAMINATION REQUIREMENTS.  ALL SITE 
PERSONNEL AND VISITORS SHALL FOLLOW THE GUIDELINES, RULES, AND 
PROCEDURES CONTAINED IN THIS SAFETY PLAN.  THE PROJECT MANAGER OR 
SITE HEALTH AND SAFETY OFFICER MAY IMPOSE ANY OTHER PROCEDURES OR 
PROHIBITIONS BELIEVED TO BE NECESSARY FOR SAFE OPERATIONS. 
 
THIS PLAN IS PREPARED TO INFORM ALL FIELD PERSONNEL, INCLUDING IRIS 
ENVIRONMENTAL CONTRACTORS AND IRIS ENVIRONMENTAL 
SUBCONTRACTORS, OF THE POTENTIAL HAZARDS ON THE SITE.  HOWEVER, 
EACH CONTRACTOR OR SUBCONTRACTOR MUST ASSUME DIRECT 
RESPONSIBILITY FOR ITS OWN EMPLOYEES' HEALTH AND SAFETY. 
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I.  INTRODUCTION 
 
 
A.  SITE LOCATION:  Phibro-Tech, Inc., Santa Fe Springs, California (Figure1).   
 
B.        PLAN PREPARED:  Joan Ball and Kevin Cook   Date:  July 21, 2006  
 

C. PLAN APPROVED:   Date: July 24, 2006 
     Project Manager 
 
D. PLAN REVISED:  Caleb Lucy   Date:  March 30, 2012  
 

E. REVISION APPROVED: _  Date: March 30, 2012 
     Project Manager 
 
 
F. POSSIBLE HAZARDS: 

Groundwater sampling data that has been collected on the Phibro-Tech Inc. (PTI) site 
since 1985 demonstrates that elevated levels of chromium, hexavalent chromium, 
cadmium, and TCE exist in the area of Pond 1. TCE is detected at lower levels 
throughout the site.  Ferric chloride has been found in the southwest corner of the site, 
zinc in the northeast area, and a copper pond in southern area of the site.  Ammonia and 
hydrochloric acid are stored and used onsite.  During injection of calcium polysulfide 
solution, exposure to calcium polysulfide solution and/or evolved hydrogen sulfide gas 
may occur.

. 
G. REQUIRED PERSONAL PROTECTIVE ITEMS AND EQUIPMENT: 

Level D Protection, upgraded to Level C if warranted by air monitoring results. 
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II.  PERSONS RESPONSIBLE AND INVOLVED 
 
 
A. PROJECT MANAGER:     Chris Alger 

 
Health and Safety Responsibilities:   
Familiarity with all aspects of the EHASP.  Coordination with office Health and 
Safety Coordinator as necessary. 

 
 
B. SITE SUPERVISOR:      Clare Steedman, Caleb Lucy                              
 

Health and Safety Responsibilities: 
Ensure that guidelines set forth in the EHASP are followed. 

 
 
C. SITE HEALTH AND SAFETY OFFICERS (SHSO):      Adrienne LaPierre 
 

Health and Safety Responsibilities: 
Ensure compliance with the EHASP.  Provide point of contact for employees 
working at the site who have questions regarding the EHASP. 
 

 
D. SUBCONTRACTORS:   
 
Gregg Drilling and Testing, Blaine Technical Service; Fugro Consultants Inc; ProSonic; 
Vironex; NorCal 
 
 Health and Safety Responsibilities: 

Subcontractors performing work for Iris Environmental are responsible for compliance 
with all new and existing federal, California, and local statutes, ordinances, or regulations 
regarding health and safety.  Subcontractors will be provided with a copy of this 
Environmental Health and Safety Plan (EHASP).  Subcontractors are encouraged to 
follow procedures at least as stringent as those outlined in this EHASP. 
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III. FACILITY BACKGROUND 
 
A. FACILITY BACKGROUND AND DESCRIPTION: 
 

Work conducted during this phase of investigation will occur within the Phibro-Tech 
facility at 8851 Dice Road in Santa Fe Springs, Los Angeles County California.  The 
facility is immediately bordered to the north, south, and west by railroad tracks.  The 
Facility consists of tanks, treatment units, and piping configured to process a range of 
liquid and solid wastes and to prepare new products for sale.  
 

B. SITE HISTORY: 
 
The PTI facility is an inorganic chemical manufacturer and spent material recycler. PTI 
(formerly referred to as Southern California Chemical) is a RCRA-permitted hazardous 
waste treatment and storage site. Groundwater sampling has been conducted at the 
facility since March 1985.  The current monitoring program has been conducted under 
California Department of Toxic Substances Control oversight since 1985.  Elevated 
chromium, cadmium, and TCE are found in the vicinity of Pond 1.  Pond 1 is no longer 
used for ponding hazardous materials.  TCE is detected at lower levels throughout the 
site.  Other site features, both current and historic, include a ferric chloride area in the 
southwest corner, a zinc pond in the northeast, and a copper pond to the south.  Ammonia 
and hydrochloric acid are stored and used on site (CDM). 

 
C. HAZARDOUS INCIDENCE HISTORY: 
 

Due to the nature of the historical commercial use of the site, chemical compounds may 
be found in groundwater (see F below).  

 
D. OBJECTIVE OF WORK: 
 

Iris Environmental and its subcontractors will perform subsurface investigations within 
the Site.  Examples of activities associated with such investigations, where workers could 
be exposed to chemical compounds in or related to the groundwater, include, but are not 
limited to, soil boring and sampling, groundwater sampling, cone penetrometer testing, 
well construction, well development, well destruction, and injection of remedial chemical 
solutions into soil. 

 
E. SURROUNDINGS: 
  
 The Site is located in a mixed industrial and commercial area.  The nearest residential 

area is over 1,000 feet to the north. 
 
F. CHEMICALS EXPECTED TO BE PRESENT AT SOME LOCATIONS: 
 



IRIS ENVIRONMENTAL -4- 

Based on historical site usage, the following chemicals or chemical groups may be 
present at some locations: benzene, chromium, hexavalent chromium, cadmium, TCE, 
ferric chloride, copper, ammonia and hydrochloric acid. During subsurface injection of 
calcium polysulfide solution, calcium polysulfide and potentially evolved hydrogen 
sulfide gas may be formed on site.   
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IV.  GENERAL WORK PRACTICES 
 
 

• No one will be permitted to engage in work operations alone. 
 
 

• Smoking, eating, drinking, and chewing gum or tobacco will not be permitted within the 
work zones. 

 
 

• Personnel should keep track of weather conditions and wind direction to the extent they 
could affect potential exposure. 

 
 

• Personnel should be alert to any abnormal behavior on the part of other workers that 
might indicate distress, disorientation, or other ill effects. 

 
 

• Personnel should never ignore symptoms that could indicate potential exposure to 
chemical contaminants.  These should be immediately reported to their supervisor or the 
Site Health and Safety Officer. 

 
 

• A copy of the EHASP will be in the possession of each Iris Environmental employee 
team in the field. 
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V.  CONTROL ZONES AND DECONTAMINATION PROCEDURES 
 
 
A. WORK ZONES: 

 
For soil borings, the exclusion zone will be a 10 to 20 foot perimeter around each 
borehole when drilling.  Following removal from the borehole, the auger flights will be 
placed on plastic sheeting and wrapped with plastic sheeting prior to and during transport 
to the decontamination zone on-site, or transported in such a fashion to an off-site 
decontamination area.  Wrapping the augers is not necessary if there is a portable 
decontamination area adjacent to the work zone.  Other activities such as ground water 
sampling and cone penetrometer testing will have location-specific exclusion zones. 
 

 
B. SITE CONTROL/SECURITY MEASURES:  
 

Investigation activities will be performed during working hours, typically 7 AM 
to 6 PM.  Any open boreholes or monitoring wells will be secured/covered when 
left unattended. 

 
C. EQUIPMENT DECONTAMINATION: 
 

Sampling and drilling equipment will be decontaminated by the Subcontractor at 
the portable on-site decontamination area.  Decontamination water from sampling 
equipment will be stored in an on-vehicle tank, and discharged to the Facility 
wastewater treatment plant. 
 

 
D. PERSONNEL DECONTAMINATION: 
 

Contaminated clothing (gloves, Tyvek coveralls, etc.) to be removed and placed in 
designated area prior to leaving contaminant reduction zone (if necessary). 

 
E. INVESTIGATION-DERIVED MATERIAL DISPOSAL 
 

Decontamination solutions and purge water will be contained in Facility provided drums, 
and treated on-site.  Drill cuttings will be contained in drums and/or bins on-site pending 
the results of chemical analysis.  Potentially contaminated clothing (tyvek) will be 
contained on-site for off-site disposal. 

 
F. SITE RESOURCES LOCATIONS 
 

Toilet facilities:  On-site 
Drinking water supply: Field vehicle 
Telephone:     Mobile phone 

 
 

VI.  HAZARD MITIGATION 
 



IRIS ENVIRONMENTAL -7- 

 
Expectation of particular hazards and the procedures to mitigate the hazards are listed below.  
Listing of mitigation procedures is not inclusive.   
 
Expected A. Mechanical Hazards 
 

Verify that all equipment is in good condition.   
Use caution when working around a coring, drilling, development, or 

 sampling rig.  Keep a neat and clean workplace. 
Do not stand or walk under elevated loads or ladders. 
Consult HSC if other mechanical hazards exist. 

Expected B. Electrical Hazards 
 

Locate and mark buried utilities before drilling. 
Utilities located by:  Underground Service Alert (USA) and a private  

   locator. 
Maintain at least 20-foot clearance from overhead power lines. 
Contact utility company for minimum clearance from high power   

   lines. 
If unavoidably close to buried or overhead power lines, have power turned 

off, with circuit breaker locked and tagged. 
Properly ground all electrical equipment. 
Avoid standing in water when operating electrical equipment. 
If equipment must be connected by splicing wires, make sure all 
connections are properly taped. 
Be familiar with specific operating instructions for each piece of   

   equipment. 
 

Expected C. Chemical Hazards 
 

As previously described, numerous constituents may be present at the Site 
as the result of past industrial activities.  The chemicals that may be 
detected include benzene, TCE and metals.  Exposure to the volatile 
constituents can occur through the inhalation pathway.  The presence of 
those constituents with the lowest OSHA-Permissible Exposure Limits 
(PELs) will dictate the level of PPE that is required at the Site.  Of the 
many constituents that may be present at the Site, benzene has the lowest 
OSHA-PEL of 1 ppm. 
 
As part of the ongoing soil remediation at the site, calcium polysulfide 
(Calmet®) solution will be injected into the subsurface at various points in 
the vicinity of a former waste tank near MW-19.  Calcium polysulfide 
solution can cause skin irritation and possibly corrosion.  Workers will 
take care not to come in direct contact with Calmet® solution or mist.  If a 
worker does experience irritation as a result of Calmet® solution, flush the 
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affected area with water and obtain immediate medical attention.  Under 
certain conditions, hydrogen sulfide gas can evolve from the reaction of 
calcium polysulfide solution with other reagents.  Exposure to hydrogen 
sulfide gas occurs through the inhalation pathway.  Hydrogen sulfide 
(H2S) has a “rotten egg” smell and an OSHA-PEL of 10 ppm. 

 
Conduct air monitoring for these compounds as described in Section VII, 
and wear appropriate Personal Protection Equipment (PPE), as specified in 
Section VIII.  Conduct direct reading air monitoring to evaluate 
respiratory and explosion hazards (list instrument, action level, monitoring 
location, and action to be taken in Section VII).  Consult HSC for personal 
air monitoring. 
 

Expected D. Temperature Hazards 
 

1. Heat Stress 
 

Heat stress in workers is a potential concern at the Site.  Although the use 
of protective equipment will reduce the risk of exposure to toxic 
chemicals, its use can "create significant worker hazards, such as heat 
stress, physical and psychological stress, and impaired vision, mobility, 
and communication" (NIOSH 1985).  Of these hazards, heat stress is 
perhaps the most common and the most serious.  In the early stages, heat 
stress causes rashes, drowsiness, cramps, and discomfort, threatening the 
safety of both the individual and his co-workers.  In more severe cases, 
heat stroke and death can result (NIOSH 1985). 

 
Daytime temperatures at the Site may be expected to range from 2oC to 38oC 
(35oF to 100oF).  Wearing an impermeable suit with rubber boots, gloves, hard 
hat, and full-face respirator imposes an additional 6oC to 11oC (10oF to 20oF) 
burden on the worker (Paull 1987).  For the purposes of this Health and Safety 
Plan, it is assumed that workers at the Site wearing Level C protective gear (if 
required) with impermeable suits will experience the same additional temperature 
burdens as described above.  It is therefore possible that workers wearing Level C 
safety gear will be exposed to working temperatures inside their suits of 
approximately 8oC to 49oC (47oF to 120oF). 

 
Protective Measures 

 
Regular monitoring and other precautions relating to heat stress have been  

 prescribed by NIOSH.  The following protective measures will be taken by  
 workers at the Site if ambient temperatures exceed 70 oF.   
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1) Rest periods will be taken by workers every two to four hours.  Rest periods will 
be a minimum of fifteen minutes.  Liquids (particularly electrolyte-replenishing 
fluids) will be available to all workers during rest periods.   

 
2) Workers will wear light-weight clothing under impervious suits (i.e. short sleeve 

shirts are acceptable depending on anticipated chemical exposure levels).  
 

3) NIOSH recommends that workers wearing impervious clothing receive 
physiological monitoring at regular intervals when the ambient air temperature 
approaches or exceeds 70oF.  Physiological monitoring will consist of the 
following measurements (taken during prescribed rest periods): 

 
a) Measure heart rate (HR) as early as possible in the rest period and record. 

  
b) Check for the physical reactions related to heat stress.  Physical reactions include 

fatigue, irritability, anxiety, and decreased concentration, dexterity or movement. 
 

c) Check for other heat-related problems, including: 
 

I) Heat Rash caused by continuous exposure to hot and humid air and 
aggravated by chafing clothes.  Decreases ability to tolerate heat. 

 
ii) Heat Cramps caused by profuse perspiration with inadequate fluid intake 

and chemical replacement (especially salts).  Signs include muscle spasm 
and pain in the extremities and abdomen. 

 
iii) Heat Exhaustion caused by increased stress on various organs to meet 

increased demands to cool the body.  Signs include shallow breathing; 
pale, cool, moist skin; profuse sweating; dizziness; and listlessness. 

iv) Heat Stroke is the most severe form of heat stress.  Body must be cooled 
immediately to prevent severe injury or death.  Signs and symptoms are 
red, hot, dry skin; no perspiration; nausea; dizziness and confusion; strong, 
rapid pulse; and coma. 

 
If the measured HR exceeds 110 beats per minute, or any of the above physical 
symptoms are noted, the work period will be shortened by 30 percent (NIOSH 1985).  
Work may resume after the HR and physical condition of the worker has returned to 
normal. 

 
Temperature Hazard References: 

 
National Institute for Occupational Safety and Health (NIOSH).  1985.  Occupational 

Safety and Health Guidance Manual for Hazardous Waste Site Activities.  
October. 
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Paull, J.M., F.S. Rosenthal.  1987.  Heat Strain and Heat Stress for Workers Wearing 
Protective Suits at a Hazardous Waste Site.  American Industrial Hygiene 
Association Journal.  p. 458-463. 

 

Expected E. Biohazards 
 
Ticks, mosquitoes, and other insects (disease carriers or poisonous). 
Avoid breathing dust in dry desert or Central Valley areas (valley fever). 
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VII.  AIR MONITORING 
 
Air monitoring should be conducted with instruments selected to measure contaminants to which 
employees may be exposed.  Measurements should be taken within the breathing zones of 
workers. 
 
Wellhead gases will be monitored for organic vapors in the headspace and for hydrogen sulfide 
around injection locations. Knowledge of organic vapors in the headspace and injection areas can 
assist in determining the level of personal protective equipment (PPE) required to sample the 
well/inject calcium polysulfide solution, and to estimate whether a release has occurred. 

Field procedures include taking a background reading and checking the headspace inside each 
well with an organic vapor monitor (OVM) with a photoionization detector (PID) (equipped with 
a 10.6 electon volt [eV] lamp) for the presence of organic vapors whenever a well casing is 
opened. A MiniRAE 2000 PID or equivalent will be utilized. An Innova 4-Gas Monitor will be 
used to monitor hydrogen sulfide levels at injection locations.  Both the PID and 4-Gas Monitor 
will be calibrated before first use at the site.   This well casing/injection location measurement is 
compared to background.  

To measure the headspace, the well cap will be opened slightly, and the PID probe tip will be 
inserted inside the well.  The well cap will then be removed and the well allowed to vent prior to 
measuring static water level. The four-gas meter will measure ambient gas concentrations during 
injections at the site. 

 
A. GASES AND VAPORS  

 
 
 
 

Instrument & 
Date of 

Calibration 

 
 
 
 

Calibration 
Gas Standard 

 
 

Frequency
/ Duration 

of Air 
Monitorin

g 

Action 
Level(a)(b)  

Above 
Background 
(Breathing 

Zone) 

 
 
 
 
 

Action 

 
PID 
calibrated daily 

 
100 ppm 
isobutylene 

3-5 
minutes 

<1 ppm Introduce Engineering 
controls (i.e., blower fans) 

 
 

 
  >1 ppm Move away from well 

head and allow for 
venting.  Return and 
remeasure.   

 
4-GAS 
MONITOR  
calibrated 
3/30/2012 

 
25 ppm 
hydrogen 
sulfide, 12% 
oxygen 

3-5 
minutes 

<10 ppm Introduce Engineering 
controls (i.e., blower fans) 
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   >10 ppm Move away from boring 
and allow for venting.  
Return and remeasure.   

 
(a) Action Levels for "Known contaminants" should be based upon each 

contaminant's Permissible Exposure Limit (PEL) or Threshold Limit Value 
(TLV). 

 
(b) Action levels for unknown contaminants are based upon the following: 

HNu or OVA Measurements in Breathing Zone 
 
 
 
 
 
 
B. EXPLOSION HAZARD 
 

No explosion hazard is anticipated for work tasks.  
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VIII.  REQUIRED PERSONAL PROTECTIVE AND RELATED SAFETY EQUIPMENT 
 
 
 
 

LEVEL:    A     B        C        D 
     Head     
Hardhat    X     X     X    X 
     Eye/Face     
Safety Glasses/Shield    X     X     X    X 
     Hand     
Neoprene/Latex       X    X 
Nitrile or Chemically 
Appropriate 

   X      X     X  

     Body     
LS-shirt, Long Pants       X 
Tyvek or Chemically 
Appropriate 

   X     X     X  

     Lung     
Half-Face Respirator with 
HEPA/Organic Cartridges 

         X  

Supplied-Air    X     X   
     Ear     
Earplugs and/or Earmuffs       X     X 
     Foot     
Steel-toed Boots, rubber for 
Level A, B, C, leather for 
Level D 

   X     X     X     X 

     Other Safety Equipment     
Barricades/Barrier Tape    X     X     X     X 
Ventilation blower/fan       X      

TASK PPE Level 
Groundwater Monitoring D 
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IX.  DOCUMENTATION 
 
 
IRIS ENVIRONMENTAL PERSONNEL TRAINING AND MEDICAL RECORDS ARE 
AT THE CORPORATE OFFICE. 
 
As part of Iris Environmental’s Health and Safety Policy Program, all Iris Environmental 
employees on-site with the potential for exposure to hazardous substances have received the 
initial 40-hour and, if appropriate, the 8-hour refresher health and safety training courses, 
meeting both 29 CFR 1910.120 (e) and Title 8 CCR  5192 (b)(4)(B)2 requirements.  As part of 
Iris Environmental’s Health and Safety Policy Program, all employees working on-site have 
received a baseline and periodic physical in accordance with 29 CFR 1910.120(f) and Title 8  
5192 (b)(4)(B) 4.  Additionally, all such individuals have been certified as medically able to use 
an air purifying respirator in accordance with 29 CFR 1910.134 (Respiratory Protection) and 
Title 8  5192 (f)(4)(A). 
 
A.  PROJECT PERSONNEL LIST AND SAFETY PLAN DISTRIBUTION RECORD 
 

1. Iris Environmental Employees 
All project staff must sign indicating they have read and understand the Site 
Health and Safety Plan.  A copy of this Site Health and Safety Plan must be made 
available for their review and readily available at the job site. 

    Date 
Employee Name/Job Title  Distributed  Signature 

 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 

 
2. Contractors, Subcontractors 

 
A copy of this HASP shall be provided to contractors and subcontractors who 
may be affected by activities covered under the scope of this Site Health and 
Safety Plan for their information only, although the contractors and 
subcontractors remain responsible for the safety of their own employees.  All 
contractors and subcontractors must comply with applicable OSHA, EPA, and 
local government rules and regulations. 

Firm Name   Contact Person  Date Distributed 
 
__________________________________________________________________ 
__________________________________________________________________ 
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__________________________________________________________________ 
 
 
B.  HEALTH AND SAFETY MEETING  - ALL PERSONNEL PARTICIPATING IN THE 

PROJECT MUST RECEIVE INITIAL HEALTH AND SAFETY ORIENTATION.  
THEREAFTER, A BRIEF TAILGATE SAFETY MEETING IS REQUIRED AS DEEMED 
NECESSARY BY THE SITE HEALTH AND SAFETY OFFICER (OR AT LEAST ONCE 
EVERY 10 WORKING DAYS). 

 
 

Date   Signature of Attendee     Firm Name 
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C.  VISITOR - IT IS IRIS ENVIRONMENTAL’S POLICY THAT VISITORS MUST FURNISH 
THEIR OWN PERSONAL PROTECTIVE EQUIPMENT.  ALL VISITORS ARE REQUIRED TO 
SIGN THE VISITOR LOG AND COMPLY WITH HEALTH AND SAFETY PLAN 
REQUIREMENTS.  IF THE VISITOR REPRESENTS A REGULATORY AGENCY 
CONCERNED WITH SITE HEALTH AND SAFETY ISSUES, THE SITE HEALTH AND 
SAFETY OFFICER SHALL ALSO IMMEDIATELY NOTIFY HEALTH AND SAFETY 
COORDINATOR. 

 
 
VISITOR LOG 
 

 
Name of Visitor  Firm Name   Date of Visit  Signature 
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X.  CONTINGENCY/EMERGENCY INFORMATION 
 

A. REQUIRED EMERGENCY EQUIPMENT LOCATION 
 
 

Safety shower/eyewash Field Vehicle 
First aid kit  Field Vehicle 
Fire extinguisher Drill Rig/Field Vehicle 
Other:   

 
                                                                                    

 
B. EMERGENCY TELEPHONE NUMBERS 
 
 

Ambulance 911 
Police 911 
Fire department 911 
Hospital (562) 698-0811 (Presbyterian 

Intercommunity Hospital) 
Client Contact  Mark Alling (562-698-8036, x130) 
Poison Control Center (800)-233-3360 
In San Francisco Area (800)-523-2222 
CHEMTREC (spills) (800)-424-9300 
Project Manager Chris Alger (510)-834-4747 x21 

 
 
C. STANDARD PROCEDURES FOR REPORTING EMERGENCIES 
 

When calling for assistance in an emergency situation, the following information should  be 
provided: 
 

1. Name of person making call 
2. Telephone number at location of person making call 
3. Name of person(s) exposed or injured 
4. Nature of emergency 
5. Actions already taken 
Recipient of call should hang up first--not the caller. 

D. EMERGENCY ROUTES:  ATTACH MAP SHOWING ROUTE TO NEAREST 
HOSPITAL.  DESCRIBE NARRATIVELY THE ROUTE TO THE HOSPITAL.  
HAS HOSPITAL BEEN CONTACTED TO DETERMINE IF THEY WILL 
HANDLE A CHEMICAL EXPOSURE?  Yes 

 
 

Presbyterian Intercommunity Hospital  
12401 Washington Blvd.  
Whittier, CA 
(562) 698-0811 



 

IRIS ENVIRONMENTAL 

From Phibro-Tech Inc. Facility: Head north on Dice Rd and go 0.3 miles. 
Turn right at Slauson Ave - go 1.0 mile. Turn left at Santa Fe Springs Rd - go 0.8 mile 
Turn left at Washington Blvd - go 0.4 mile to Presbyterian Intercommunity Hospital.  
 

 
See map below for directions to Presbyterian Intercommunity Hospital 
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TABLE -1 

Hazardous Property Information 

 
 

Check if 
Expected 

 
 
 

Material 

 
 

Water 
Solubilitya 

 
 

Specific 
Gravity 

 
 

Vapor 
Density 

 
 

Flash 
Point �F

 
 

Vapor 
Pressure 

 
 

LEL 
UEL 

 
 

LD50 
mg/kg 

 
 

TLV- 
TWAg 

 
 

IDLH 
Level 

 
Odor 

Threshold 
or Warning 

Concen. (ppm)

 
 

Hazardj 
Property 

 
 

Dermalk 
Toxicity 

 
Acutel 

Exposure 
Symptoms 

 
 

 
Acrolein 

 
22% 

 
0.8410 

 
1.9 

 
-15 

 
214 mm 

 
2.8% 
31% 

 
46 

 
0.1 ppm 

 
5 ppm 

 
0.16 

 
BCED 

 
BJ 

 
ABDFGHIKLMNOPQ
R 

 
 

 
Acrylonitrile 

 
7.1% 

 
0.8060 

 
1.8 

 
30 

 
83 mm 

 
3% 
17% 

 
82 

 
2 ppm 

 
4,000 ppm

 
17 

 
BCEGO 

 
DIG 

 
FGIKLMNOR 

 
X 

 
Benzene 

 
820 ppm 

 
0.8765 

 
2.8 

 
12 

 
75 mm 

 
0.339% 
7/1% 

 
3800 

 
1 ppm 

 
2,000 ppm

 
12 

 
BCGO 

 
CIG 

 
BCDFHIKLMNOQR 

 
 

 
Bromomethane 

 
0.1 g 

 
1.732 

 
3.3 

 
None 

 
1.88 atm 

 
13.5%c 
14.5% 

 
 

 
5 ppm 

 
2,000 ppm

 
No odor 

 
CD 

 
 

 
BCDEIJKLMNOQR 

 
 

 
Bromodichloromethane 

 
Insoluble 

 
1.980 

 
-- 

 
None 

 
 

 
Non-flam

 
916 

 
None 

established 

 
None 

specified

 
 

 
CGO 

 
 

 
BIMN 

 
 

 
Bromoform 

 
0.01 g 

 
2.887 

 
-- 

 
None 

 
5 mm 

 
Non-flam

 
1,147 

 
0.5 ppm 

 
n/a 

 
1.3 

 
CED 

 
 

 
BCDKLM 

 
X 

 
Carbon Tetrachloride 

 
0.08% 

 
1.5967 

 
5.3 

 
None 

 
91 mm 

 
Non-flam

 
2,800 

 
2 ppm 

 
300 ppm

 
96 

 
CD 

 
JGH 

 
ABCFGHKMO 

 
 

 
Chlorobenzene 

 
0.01 g 

 
1.1058 

 
3.9 

 
84 

 
8.8 mm 

 
1.3% 
9.6% 

 
2,910 

 
10 ppm 

 
2,400 ppm

 
0.68 

 
BCD 

 
CIF 

 
BCFIKLMNOPQR 

 
 

 
Chloroethane 

 
0.6 g 

 
0.8978 

 
2.2 

 
-58 

 
1.36 atm 

 
3.8% 
15.4% 

 
 

 
1,000 ppm 

 
20,000 
ppm 

 
 

 
BCD 

 
 

 
BFHIKMNP 

 
 

 
2-Chloroethylvinyl Ether 

 
Insoluble 

 
1.0475 

 
3.7 

 
80 

 
30 mm 

 
-- 

 
250 

 
None 

established 

 
None 

specified

 
 

 
BCD 

 
 

 
NIM 

 
 

 
Chloroform 

 
0.8 g 

 
1.4832 

 
4.12 

 
None 

 
160 mm 

 
Non-flam

 
800 

 
2 ppm 

 
1,000 ppm

 
85 

 
CD 

 
 

 
BCDGIKLMN 

 
 

 
Chloromethane 

 
0.74% 

 
0.9159 

 
1.8 

 
32 

 
50 atm 

 
7.6% 
19% 

 
 

 
5 ppm 

 
10,000 
ppm 

 
 

 
BCD 

 
DHF 

 
ABCDEFGIJKLOQR 

 
 

 
Dibromochloromethane 

 
Insoluble 

 
2.451 

 
-- 

 
-- 

 
-- 

 
-- 

 
848 

 
None 

established 

 
None 

specified

 
 

 
BCD 

 
 

 
BFHIMNPQ 
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TABLE -1 

Hazardous Property Information 

 
 

Check if 
Expected 

 
 
 

Material 

 
 

Water 
Solubilitya 

 
 

Specific 
Gravity 

 
 

Vapor 
Density 

 
 

Flash 
Point �F

 
 

Vapor 
Pressure 

 
 

LEL 
UEL 

 
 

LD50 
mg/kg 

 
 

TLV- 
TWAg 

 
 

IDLH 
Level 

 
Odor 

Threshold 
or Warning 

Concen. (ppm)

 
 

Hazardj 
Property 

 
 

Dermalk 
Toxicity 

 
Acutel 

Exposure 
Symptoms 

 
X 

 
1,1-Dichloroethane (DCA) 

 
0.1 g 

 
1.1757 

 
8.4 

 
22 

 
182 mm 

 
6% 
16% 

 
725 

 
100 ppm 

 
4,000 ppm

 
5  

 
BCD 

 
 

 
AGHIMNO 

 
 

 
1,2-Dichloroethane 

 
0.8% 

 
1.2554 

 
3.4 

 
55 

 
64 mm 

 
6.2% 
16% 

 
670 

 
1 ppm 

 
1,000 ppm

 
6  

 
BCDG 

 
 

 
BCFGOLMNQ 

 
X 

 
1,1-Dichloroethylene 
(DCE) 

 
2,250 mg/l 
 @ 77�F 

 
-- 

 
3.4 

 
3 

 
591 mm 

 
7.3% 
16.0% 

 
200 

 
1 ppm 

 
None 

specified

 
 

 
BCD 

 
 

 
BIMN 

 
X 

 
Trans-1,2-
Dichloroethylene 

 
Slightly 
soluble 

 
1.2565 

 
-- 

 
36 

 
400 mm 

 
9.7% 
12.8% 

 
 

 
None 

established 

 
None 

specified

 
17 

 
BCD 

 
 

 
ABFILOQ 

 
 

 
1,2-Dichloropropane 

 
0.26% 

 
1.583 

 
3.9 

 
60 

 
40 mm 

 
3.4% 
14.5% 

 
1,900 

 
75 ppm 

 
2,000 ppm

 
50 

 
BCD 

 
 

 
ABGHIKMNO 

 
 

 
Cis-1,3-Dichloropropane 

 
Insoluble 

 
1.2 

 
3.8 

 
83 

 
28 mm 

 
5% 

14.5% 

 
 

 
1 ppmh 

 
None 

specified

 
 

 
BCD 

 
 

 
ABGIKLMNP 

 
 

 
Trans-1,3-Dichloropropane 

 
Insoluble 

 
1.2 

 
3.8 

 
83 

 
28 mm 

 
5% 

14.5% 

 
 

 
1 ppmh 

 
None 

specified

 
 

 
BCD 

 
 

 
ABGIKLMNP 

 
 

 
Ethylbenzene 

 
0.015 g 

 
0.867 

 
3.7 

 
59 

 
7.1 mm 

 
1.0% 
6.7% 

 
3,500 

 
100 ppm 

 
2,000 ppm

 
2.3 

 
BCD 

 
CIF 

 
ABFHIKLMNPQR 

 
X 

 
Methylene Chloride 

 
Slightly 
soluble 

 
1.335 

 
2.9 

 
None 

 
350 mm 

 
12%c 

unavailabl
e 

 
167 

 
25 ppm 

 
5,000 ppm

 
250 

 
CED 

 
CIF 

 
BCIKLMNPR 

 
 

 
1,1,2,2-Tetrachloroethane 

 
0.19% 

 
1.5953 

 
5.8 

 
None 

 
5 mm 

 
Non-flam

 
 

 
1 ppm 

 
150 ppm

 
3-5 

 
CD 

 
 

 
ABCFHIKLMNOQ 

 
 

 
Tetrachloroethylene 
(PCE) 

 
0.15 g/ml 

 
1.6227 

 
5.8 

 
None 

1 
15.8 mm 

 
Non-flam

 
8,850 

 
25 ppm 

 
500 ppm

 
 

 
CD 

 
 

 
ACFHIKLMNP 
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TABLE -1 

Hazardous Property Information 

 
 

Check if 
Expected 

 
 
 

Material 

 
 

Water 
Solubilitya 

 
 

Specific 
Gravity 

 
 

Vapor 
Density 

 
 

Flash 
Point �F

 
 

Vapor 
Pressure 

 
 

LEL 
UEL 

 
 

LD50 
mg/kg 

 
 

TLV- 
TWAg 

 
 

IDLH 
Level 

 
Odor 

Threshold 
or Warning 

Concen. (ppm)

 
 

Hazardj 
Property 

 
 

Dermalk 
Toxicity 

 
Acutel 

Exposure 
Symptoms 

 
 

 
1,1,1-Trichloroethane 
(TCA) 

 
0.7 g 

 
1.3390 

 
4.6 

 
None 

 
100 mm 

 
8.0%c 
10.5% 

 
10,300 

 
350 ppm 

 
1,000 ppm

 
20-400 

(500-1,000) 

 
BCED 

 
 

 
ABEFHIKLNOP 

 
X 

 
1,1,2-Trichloroethane 

 
0.45 

 
1.4397 

 
4.6 

 
None 

 
19 mm 

 
6%c 

15.5% 

 
1,140 

 
10 ppm 

 
500 ppm

 
0 

 
C 

 
 

 
DEFGHIKMNOPQ 

 
X 

 
Trichloroethylene (TCE) 

 
0.1% 

 
1.4642 

 
4.5 

 
90d 

 
58 mm 

 
12.5% 
90% 

 
4,920 

 
25 ppm 

 
1,000 ppm

 
28 

 
BC 

 
 

 
BFKLNOPQ 

 
 

 
 
Trichlorofluoromethane 

 
0.11 g 

 
1.494 

 
-- 

 
None 

 
0.91 atm 

 
Non-flam

 
 

 
1,000 ppm 

 
10,000 
ppm 

 
5 

 
CD 

 
 

 
BFHKLQ 

 
 

 
Toluene  

 
0.05 g 

 
0.866 

 
3.2 

 
40 

 
22 mm 

 
1.3% 
7.1% 

 
5000 

 
50 ppm 

 
2,000 ppm

 
2.4 

 
BC 

 
BHE 

 
DEFHIKLMNOPQ 

 
 

 
Vinyl Chloride 

 
negligible 

 
.09100 

 
2.24 

 
-108 

 
3.31 atm 

 
3.6% 
33% 

 
500 

 
1 ppm 

 
None 

Specified

 
3000 

 
BCEG 

 
DJG 

 
ABFHIKLMN 

 
METALS 
 

 
 
Arsenic 

 
b 

 
5.727 

 
n/a 

 
None 

 
n/a 

 
f 

 
 

 
0.2 mg/m3 

 
None 

specified

 
 

 
CEG 

 
CJG 

 
ACDGJMOQR 

 
 

 
Beryllium 

 
b 

 
1.85 

 
n/a 

 
None 

 
n/a 

 
f 

 
 

 
2 μg/m3 

 
None 

specified

 
 

 
C 

 
 

 
IJMNR 

X 
 
Cadmium 

 
b 

 
8.642 

 
n/a 

 
None 

 
n/a 

 
f 

 
225 

 
0.05 mg/m3 

 
40 mg/m3

 
 

 
C 

 
 

 
ABGHIKLMNQR 

 
X 

 
Chromium 

 
b 

 
7.20 

 
n/a 

 
None 

 
n/a 

 
f 

 
 

 
0.5 mg/m3h 

 
500 

mg/m3 

 
 

 
C 

 
 

 
FMNQ 

 
X 

 
Hexavlent Chromium 
 

 

b 
  

n/a 
 

None 
 

n/a 
 

f 
    CG   

  
Copper 

 
b 

 
8.92 

 
n/a 

 
None 

 
n/a 

 
f 

 
 

 
0.1 mg/m3 

 
None 

specified

 
 

 
C 

 
 

 
FGIJMOR 

 
FGIJM
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TABLE -1 

Hazardous Property Information 

 
 

Check if 
Expected 

 
 
 

Material 

 
 

Water 
Solubilitya 

 
 

Specific 
Gravity 

 
 

Vapor 
Density 

 
 

Flash 
Point �F

 
 

Vapor 
Pressure 

 
 

LEL 
UEL 

 
 

LD50 
mg/kg 

 
 

TLV- 
TWAg 

 
 

IDLH 
Level 

 
Odor 

Threshold 
or Warning 

Concen. (ppm)

 
 

Hazardj 
Property 

 
 

Dermalk 
Toxicity 

 
Acutel 

Exposure 
Symptoms 

 
 

Lead  
b 

 
11.3437 

 
n/a 

 
None 

 
n/a 

 
f 

 
 

 
50 μg/m3 

 
None 

specified

 
 

 
C 

 
 

 
ACDFGKOQR 

 
 

 
Mercury 

 
b 

 
13.5939 

 
7.0 

 
None 

 
0.0012 mm

 
f 

 
 

 
50 μg/m3h 

 
28 mg/m3

 
 

 
C 

 
 

 
AGLMNQ 

 
 

 
Nickel 

 
b 

 
8.9 

 
n/a 

 
None 

 
n/a 

 
f 

 
 

 
1 mg/m3 

 
None 

specified

 
 

 
C 

 
 

 
DGHLMNQ 

 
 

 
Silver 

 
b 

 
10.5 

 
n/a 

 
None 

 
n/a 

 
f 

 
 

 
0.01 mg/m3 

 
None 

specified

 
 

 
C 

 
 

 
IN 

 
 

 
Thallium 

 
b 

 
11.85 

 
n/a 

 
None 

 
n/a 

 
f 

 
 

 
0.01 mg/m3 

 
20 mg/m3

 
 

 
C 

 
BG 

 
ABGLNOQ 

 
 

 
Zinc 

 
b 

 
7.14 

 
n/a 

 
None 

 
n/a 

 
f 

 
 

 
None 

established 

 
None 

specified

 
 

 
C 

 
 

 
DF 

 
MISCELLANEOUS 
 

 
 
Asbestos 

 
Insoluble 

 
2.5 

 
n/a 

 
None 

 
n/a 

 
Non-flam

 
 

 
0.2 

fibers/cc 

 
None 

specified

 
 

 
CG 

 
 

 
MN 

 
 

 
Cyanides 

 
58-72% 

 
 

 
n/a 

 
None 

 
n/a 

 
Non-flam

 
 

 
5 mg/m3 

 
 

 
 

 
CE 

 
 

 
FKLMPQ 

 
 

 
PCB (generic) 

 
Slightly 

 
-- 

 
n/a 

 
None 

 
n/a 

 
Non-flam

 
 

 
1.0 μg/m3i 

 
None 

specified

 
 

 
CG 

 
 

 
CHLPQ 

 
 

 
Phenol 

 
8.4% 

 
1.0576 

 
3.2 

 
175 

 
0.36 mm 

 
1.8% 
8.6% 

 
414 

 
5 ppm 

 
100 ppm

 
0.04 

 
C 

 
 

 
ABCDGIKMNOQR 

 
 

 
Xylene 

 
0.00003% 

 
0.8642 

 
3.7 

 
84 

 
9 mm 

 
1.1% 
7% 

 
5,000 

 
100 ppm 

 
10,000 
ppm 

 
0.5-200 (200) 

 
BCD 

 
 

 
ABFHIKLMNPQ 

 Hydrogen Sulfide 0.004% 1.1763 1.19 404.6 25 mm 4.0 n/a 10 300 0.07 ABCDEG A ABCDGIKMNOQR 
 

 
 
Acetone 

 
Soluble 

 
0.8 

 
2.0 

 
-4 

 
400 mm 

 
2.6% 
12.8% 

 
9,750 

 
750 ppm 

 
10,000 
ppm 

 
13 

 
BCD 

 
DI 

 
H 
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TABLE -1 

Hazardous Property Information 

 
 

Check if 
Expected 

 
 
 

Material 

 
 

Water 
Solubilitya 

 
 

Specific 
Gravity 

 
 

Vapor 
Density 

 
 

Flash 
Point �F

 
 

Vapor 
Pressure 

 
 

LEL 
UEL 

 
 

LD50 
mg/kg 

 
 

TLV- 
TWAg 

 
 

IDLH 
Level 

 
Odor 

Threshold 
or Warning 

Concen. (ppm)

 
 

Hazardj 
Property 

 
 

Dermalk 
Toxicity 

 
Acutel 

Exposure 
Symptoms 

 
 

 
Chromic Acid.  The TIV-
TWA values for chromic 
acid are assumed to cover  
those for hexavalent 
chromium as well due to 
the fact that hex chrome 
will not appear as a free 
ion. 

 
Soluble 

 
1.67-2.82 

 
n/a 

 
None 

 
n/a 

 
Non-flam

 
 

 
0.05 mg/m3 

 
None 

specified

 
 

 
ACEG 

 
 

 
GHI 

 
 

 
Diesel Fuel 

 
Insoluble 

 
0.81-0.90 

 
-- 

 
130 

 
-- 

 
0.6-1.3 
6-7.5 

 
 

 
None 

established 

 
None 

specified

 
0.08 

 
BC 

 
ABC 

 
IN 

 
 

 
Gasoline 

 
Insoluble 

 
0.72-0.76 

 
3.4 

 
-45 

 
Variable 

 
1.4% 
7.6% 

 
 

 
300 ppm 

 
None 

specified

 
0.005-10 

x0.25 

 
CD 

 
AB 

 
IN 

 
 

 
Kerosene 

 
Insoluble 

 
0.83-1.0 

 
-- 

 
100-165

 
5 

 
0.7% 
5.0% 

 
 

 
None 

established 

 
None 

specified

 
1.0 

 
BCD 

 
AB 

 
IN 

 
 
 
 
 EXPLANATIONS AND FOOTNOTES 
 
Water solubility is expressed in different terms in different references.  Many references use the term "insoluble" for materials that will not readily mix with water, such as gasoline.  However, most of these materials 
are water soluble at the part per million or part per billion level.  Gasoline, for example, is insoluble in the gross sense, and will be found as a discrete layer on top of the groundwater.  But certain gasoline constituents, 
such as benzene, toluene, and xylene, will also be found in solution in the groundwater at the part per million or part per billion level. 
 
a Water solubility expressed as 0.2 g means 0.2 grams per 100 grams water at 20�C. 
 
b Solubility of metals depends on the compound in which they are present. 
 
c Several chlorinated hydrocarbons exhibit no flash point in a conventional sense, but will burn in the presence of high energy ignition source or will form explosive mixtures at temperatures above 200�F. 
 
d Practically non-flammable under standard conditions. 
 
e Expressed as mm Hg under standard conditions. 
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TABLE -1 

Hazardous Property Information 

 
 

Check if 
Expected 

 
 
 

Material 

 
 

Water 
Solubilitya 

 
 

Specific 
Gravity 

 
 

Vapor 
Density 

 
 

Flash 
Point �F

 
 

Vapor 
Pressure 

 
 

LEL 
UEL 

 
 

LD50 
mg/kg 

 
 

TLV- 
TWAg 

 
 

IDLH 
Level 

 
Odor 

Threshold 
or Warning 

Concen. (ppm)

 
 

Hazardj 
Property 

 
 

Dermalk 
Toxicity 

 
Acutel 

Exposure 
Symptoms 

f Explosive concentrations of airborne dust can occur in confined areas. 
 
g Values for Threshold Limit Value-Time Weighted Average (TLV-TWA) are Cal/OSHA Permissible Exposure Limits (PELs) except where noted in h and i. 
 
h TLV-TWA adopted by the American Conference of Governmental Industrial Hygienists (ACGIH), which is lower than the Cal/OSHA PEL. 
 
i TLV-TWA recommended by the National Institute for Occupational Safety and Health (NIOSH).  A TLV or PEL has not been adopted by ACGIH or OSHA. 

 
j. A - corrosive  

B - flammable 
C - toxic 
D - volatile 
E - reactive 
F - radioactive 
G - carcinogen 
H - infections 

 
k Dermal Toxicity data is summarized in the following three categories; 

Skin Penetration 
-  A - negligible penetration (solid-polar) 
+  B - slight penetration (solid-nonpolar) 
++  C - moderate penetration (liquid/solid-nonpolar) 
+++      D - high penetration (gas/liquid-nonpolar) 
Systemic Potency 
E - slight hazard - LD50 = 500-15,000 mg/kg 

lethal dose for 70 kg man = 1 pint-1 quart 
F - moderate hazard - LD50 = 50-500 mg/kg  

lethal dose for 70 kg man = 1 ounce-1 pint 
G - extreme hazard - LD50 = 10-50 mg/kg 

lethal dose for 70 kg man = drops to 20 ml 
Local Potency 
H - slight - reddening of skin 
I - moderate - irritation/inflammation of skin 
J - extreme - tissue destruction/necrosis 

 
l Acute Exposure Symptoms 

A - abdominal pain 
B - central nervous system depression 
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TABLE -1 

Hazardous Property Information 

 
 

Check if 
Expected 

 
 
 

Material 

 
 

Water 
Solubilitya 

 
 

Specific 
Gravity 

 
 

Vapor 
Density 

 
 

Flash 
Point �F

 
 

Vapor 
Pressure 

 
 

LEL 
UEL 

 
 

LD50 
mg/kg 

 
 

TLV- 
TWAg 

 
 

IDLH 
Level 

 
Odor 

Threshold 
or Warning 

Concen. (ppm)

 
 

Hazardj 
Property 

 
 

Dermalk 
Toxicity 

 
Acutel 

Exposure 
Symptoms 

C - comatose 
D - convulsions 
E - confusion 
F - dizziness 
G - diarrhea 
H - drowsiness 
I - eye irritation 
J - fever 
K - headache 
L - nausea 
M - respiratory system irritation 
N - skin irritation 
O - tremors 
P - unconsciousness 
Q - vomiting 
R - weakness 



 

   

 

Appendix C 
Field Forms 

  



IRIS ENVIRONMENTAL
FIELD INVESTIGATION DAILY REPORT

Project Name Sheet of

Contract No. Date

Field Staff Subcontractors

Equipment Used

Visitors to Site

Time Activities

Reviewed by Date



WATER LEVEL DATA SHEET 
 

Comments: Call Chris or Clare when you complete this sheet to discuss water levels and 

sampling plan 
 

Project Name: PTI GWM  Date: ______________  Iris Staff: __________________          
Project #: 06-441C     BTS Staff: __________ 
 

Well ID Ref. Point Time PID Bkrd PID Peak DTW  

(ft BTOC) 

Total Depth 

(ft BTOC) 

Water Color 

QUARTERLY WELLS 
MW-01S TOC       
MW-01D TOC       
MW-03 TOC       
MW-04 TOC       
MW-04A TOC       
MW-05 TOC       
MW-06A TOC       
MW-06B TOC       
MW-06D TOC       
MW-07 TOC       
MW-08 TOC       
MW-09 TOC       
MW-10 TOC       
MW-11 TOC       
MW-12S TOC       
MW-12D TOC       
MW-13S TOC       
MW-13D TOC       
MW-14S TOC       
MW-14D TOC       
MW-15S TOC       
MW-15D TOC       
MW-16 TOC       
MW-17S TOC       
MW-18S TOC       
MW-19S TOC       
MW-20S TOC       
MW-21S TOC       
MW-21D TOC       
MW-22S TOC       
MW-22D TOC       
MW-23S TOC       
MW-23D TOC       
MW-24S TOC       
MW-24D TOC       
 
PILOT TEST WELLS 
UHA-Inj-1 TOC       
UHA-Inj-2 TOC       
UHA-Inj-3 TOC       
UHA-PM-1 TOC       
UHA-PM-2 TOC       
UHA-PM-3 TOC       
UHA-PM-4 TOC        



WATER LEVEL DATA SHEET 
 

Comments: Call Chris or Clare when you complete this sheet to discuss water levels and 

sampling plan 
 

UHA-PM-5 TOC       
UHA-PM-6 TOC       
 



Samplers:                                   with IRIS ENV with Blaine Tech

__________ 2"  -  0.16

__________

__________ 6"  -  1.47

Well Reference Point: TOC __" - ____

Submersible pump Bladder pump Disposable bailer

Purge equipment decontaminateY       N

Purge/decon water containerizedY       N

Start Time: ___________________ Flow Rate: __________________

Time Gal Temp.
(°C/°F) pH Conductivity

(µmhos/cm)
DO

(mg/L)
ORP
(mV)

DTW
(ft TOC) TDS (g/L) TSS 

(mg/L)

Sample Time:

Sample Time:

Sample Time:

Container Type/Volume

Water Color (circle one): Yellow or Clear or __________

Preservative

IRIS ENVIRONMENTAL MONITORING WELL PURGE AND SAMPLING FORM

Sample Collection Method:

Sample Analyses:

Duplicate ID:

Pump Make/Model: 2" Grundfos Rediflo

Sample ID:

Method

Total Depth of Well (feet):

Depth to Water (feet): (X) 4"  -  0.65  Gal/ft. = __________ (X) 3 = ____________

Water Column Height (feet):

PURGE METHOD:

Minimum purge volume
(gallons)

Turbidity
(NTUs)

Depth of pump intake (feet):

Container type:  

Volume: 

Well No.: Date:

Project Number:  06-441-CClient: PTI

Site: PTI, 8851 Dice Rd Santa Fe Springs, CA

FID (ppm):  N/A

Well Casing Diameter (inches): Well Casing Material:     PVC    SS    Other:

Well Headspace: PID (ppm):

Equip. blank ID:

Pump:       Flow Rate:

Bailer:       Type: disposable

Other:       Desc.:



       IRIS ENVIRONMENTAL CHAIN-OF-CUSTODY Date:       /        / Page____ of ____

               1615 Broadway, Suite 1003 Analyses Required
               Oakland, CA 94612
               (510) 834-4747
               (510) 834-4199 (fax)
Samplers (signature):

Sample ID Date Time Matrix Preserv.

Project Information Sample Receipt
  Project Name:_____________________   # of Containers
  Project Number____________________   Head space
  Contact:_________________________   Temperature
  E-mail:________________@irisenv.com   Conforms to Record
Report:   Routine   Level 2   Level 3   Level 4   Electronic

TAT 5-Day 24 48 72 Other:

Special Instructions/Comments:

Relinquished By:    

_________________________________
(Signature):

_________________________________
(Name):

_________________________________
(Company):

Received By:
                                              
_____________________________
(Signature):

_____________________________
(Name):

_____________________________
(Company):

Relinquished By:    

_________________________________
(Signature):

_________________________________
(Name):

_________________________________
(Company):

Received By:
                                              
_____________________________
(Signature):

_____________________________
(Name):

_____________________________
(Company):
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Phibro-Tech
WELLHEAD INSPECTION FORM

WELL NUMBER: INSPECTED BY: 

DATE / TIME

Inspected?  Comments
Surface pad and completion, 

including bolts and gaskets 

Well lock

Well markings: name and 
surveyed reference point

Visible well casing

Water-tight well cap

Notes: 

Maintence required? 

I:\Phibro-Tech\Groundwater Monitoring\Draft WQ SAP\AppendixC_wellheadinspectionform



 

   

 

Appendix D 
Examples of Standard Operating Procedures 
(SOPs) for Sampling Techniques 
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IRIS EVIRONMENTAL 
STANDARD OPERATING PROCEDURES 

 
LOW FLOW/MICRO-PURGE WELL SAMPLING

 

1.0 PURPOSE 

The purpose of this standard operating procedure (SOP) is to describe methods for low 
flow sampling, also called micro-purge well sampling.  The objective of the sampling 
procedure described in this SOP is to minimize disturbances to the formation water 
screened in the well, and thereby yield the most representative groundwater sample.   

All field activities are conducted under the supervision of a staff geologist and a 
California-licensed Professional Geologist from Iris Environmental.  Field activities are 
conducted in accordance with a Site-specific Health and Safety Plan prepared by Iris 
Environmental.   

2.0 SCOPE 

This procedure is applicable to all Iris Environmental personnel and subcontractors who 
are responsible for collecting groundwater samples in groundwater monitoring wells 
(wells).   

3.0 REFERENCES 

• Plus, R.W. and M.J. Barcelona, 1996.  Groundwater Issue Paper: Low-Flow 
(Minimal Drawdown) Groundwater Sampling Procedure, United States 
Environmental Protection Agency, EPA/540/S-95/504, 12pp.  

• Shaw E&I, 2006.  Standard Operating Procedure, Low Flow/Micro-Purge 
Well Sampling.  September 21.  

• Wilde, F.D., D.B. Radtke, J. Gibs and R.T. Iwatsubo, eds., 1998.  National 
Field Manual for the Collection of Water-Quality Data.  United States 
Geological Survey Techniques of Water-Resources Investigations, Book 9, 
Handbooks for Water-Resources Investigations, variously paginated.   
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4.0 RESPONSIBILITIES 

4.1 Procedure Responsibility  

The Field Sampling Lead is responsible for the implementation of procedures described 
in this SOP during groundwater sampling events.   

4.2 Project Responsibility 

For project specific activities, the Project Manager is responsible for ensuring that 
activities described in this SOP are followed.   

5.0 PROCEDURE 

Low flow sampling technique requires the use of a variable speed low flow sampling 
pump (typically between 0.1 to 0.5 liters per minute [L/min]).  This method is based on 
the assumption that the pump intake is within the screened interval of the well, and that 
pumping at a low rate will not draw down stagnant standing water in the well casing, as 
long as drawdown does not exceed 0.33 feet (Plus and Barcelona, 1996).  The 
effectiveness of using low flow purging is co-dependent on the proper screen interval, 
screen length, well construction, and development techniques.   

5.1 Equipment  

• A weighted electrical air-water interface probe (WLI) with an audible alarm 
and a cable marked in 1-foot (ft) intervals and graduated to 0.01-ft increments 

• A hand-held organic vapor monitor (OVM), such as a Photoionization 
Detector (PID) 

• A low flow pump capable of flow rates between 0.1 to 0.5 mL/min 

• Inert gas source (i.e., nitrogen) if necessary to support the functionality of the 
pump  

• Water quality meters to measure groundwater (water) quality indicator 
parameters (i.e., typically pH, temperature, turbidity, specific conductance 
[EC], dissolved oxygen [DO], and oxidation-reduction potential [ORP])   

• Unexpired calibration solutions for all the parameters being measured 

• Laboratory provided sample bottle set 

• Coolers and ice 

• Laboratory provided or Iris Environmental chain of custodies (COCs) 

• Equipment Calibration Logs and Monitoring Well Purge and Sampling Form 
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• Department of Transportation approved storage drums 

• Site map 

• Level D Personal Protective Equipment (PPE) 

• Decontamination equipment  

• Disposable powder-free sample gloves 

• Field equipment tool kit (i.e., batteries, wrench sets, etc) 

5.2 Groundwater Level Measurements 

Prior to any sampling activities, static depth to groundwater and total depth of the wells 
should be gauged using a calibrated WLI.  Please refer to SOP- Groundwater Levels and 
Total Well Depth Measurements for further details.   

Data should be recorded on the Monitoring Well Purge and Sampling Form (see 
attached). 

5.3 Low Flow Purging 

The stagnant standing water in the well casing is generally accepted to be a 
non-representative sample of the formation water due to adsorption and/or desorption 
processes from the casing material, oxidation, and biological activities.  Therefore, when 
collecting groundwater samples without low flow technology, this water must be purged 
from the well in order to obtain a representative groundwater sample.   

However, during low flow sampling, purging of the standing water is not necessary 
because the samples are obtained from within the screened interval of the aquifer and 
pumped at low rates (between 0.1 to 0.5 L/min) with minimal drawdown (less than 0.33 
feet) to help prevent the mixing of the stagnant standing water in the well casing with the 
screened formation water.  It is recommended that stabilization of water quality 
parameters should be used to determine when formation water is accessed during purging 
(Plus and Barcelona, 1996).   

5.3.1 Water Quality Indicator Parameters 

Water quality parameters should be recorded at regular intervals during the low 
flow purging process and right after sample collection.  Typical water quality 
indicator parameters measured are pH, temperature, EC, DO, ORP, and turbidity.  
These parameters should be collected in a flow through cell or a down-hole meter 
to prevent air from contacting the sample prior to the readings.  Please refer to 
SOP: Water Quality Meter Use for further details.   

Prior to sampling, the water quality meter must be calibrated in the field 
according to the manufacturer’s recommendations.  Calibration of the water 
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quality meters must be preformed, at minimum, at the start of a field day.  The pH 
calibration should be performed with at least two buffers that bracket the expected 
pH range.  Dissolved oxygen calibrations must be corrected for local barometric 
pressure readings and elevations.  All calibration readings should be recorded in 
the equipment calibration log (see attached). 

 5.3.2 Low Flow Purging 

The isolation of the screened interval water from the stagnant standing water in 
the well casing can be achieved with the use of low flow minimal drawdown 
techniques.  This method does not require large volumes of water to be purged 
from the well.  The procedure for low flow purging is as follows: 

a) Measure total organic vapors off-gassing at the well head using an OVM 
meter. 

b) Measure the static water level and total depth of the well using a calibrated 
WLI.  Please refer to SOP: Groundwater Level and Total Well Depth 
Measurements for further details. 

c) Review the operation and maintenance of the pump prior to placing it in 
the well.  If the well has a dedicated pump, review well construction 
details to verify the proper placement of the pump intake. 

d) Ensure the pump intake is in the middle or slightly above the middle of the 
screened interval for confined aquifer systems.  For wells screened across 
an unconfined aquifer, the pump intake should be placed at the top of the 
water column. 

e) Connect the pump to a clean discharge line in accordance with the 
manufacturer’s instructions. 

f) Start the pump and monitor discharge rates and volume extracted.  Flow 
rates should be within 0.1 to 0.5 L/min. 

g) During pumping, monitor water levels are regular intervals.  Drawdown 
should not exceed 0.33 feet.  If necessary, adjust the flow rate to maintain 
minimal drawdown (less than 0.33 feet). 

h) Monitor and record water quality indicator parameters at regular intervals 
using the appropriate water quality meters.   

i) Collect water quality indicator parameters until stability is achieved.  
Stability is defined as three consecutive measurements where: 
 
pH  ± 0.1 
temp  ± 1 degree Celsius (oC) 
EC  ± 3 percent (%) 
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DO  ± 0.3 milligrams per liter 
ORP  ± 10 millivolts 
Turbidity ± 10% nephelometric unit (NTU) 

j) Disconnect effluent line from the water quality parameter device. 

k) Sample through effluent line while maintaining constant flow rate.  Details 
on low flow sampling are presented in section 5.4. 

l) After sample collection, detach fittings from wellhead and remove the 
pump from the well.  For dedicated pumps, merely detach the discharge 
line connections.  

m) Follow decontamination procedures for re-usable equipment (as described 
in section 5.5) between sample locations.   

5.4 Low Flow Sampling 

Sample collection should take place immediately following well purging and must be in 
accordance with the project specific sampling analysis plan.  The sampling procedure is 
as follows: 

a) Prepare and confirm the laboratory provided sample bottles for the required 
analyses for each well.  This includes labeling each bottle with project name and 
code, sample ID, date and time of sampling, analyses requested, bottle 
preservative  

b) After the water quality parameters have stabilized as specified in section 5.3.2, 
disconnect the effluent line from the water quality parameter device. 

c) Ensure that the flow rate is between 0.1 to 0.5 mL/min. 

d) Collect the samples in the appropriate laboratory provided sample bottles.  The 
bottles should be filled in the order of volatile organic compounds first, followed 
by semi-volatiles organic compounds/pesticides, inorganics, and other unfiltered 
samples.  If in-field filtering is necessary, attach the appropriate in-line filter to 
the discharge line and obtain the filtered samples.   

e) Place labeled sample bottles in Ziploc™ baggies and store in a cooler containing 
ice.  Ensure that the samples are maintained in the cooler at 4 degree Celsius.  Do 
not allow the samples to freeze. 

f) Record the sampling information in the monitoring well purge and sampling form 
(see attached). 

g) Enter sample information on laboratory-provided or Iris Environmental chain of 
custody form (COC). 
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5.5 Decontamination Procedures 

To prevent cross contamination between wells, all re-usable equipment that comes in 
contact with potentially contaminated groundwater and/or surface soil must be 
decontaminated between locations.  Please refer to SOP: Decontamination of Contact 
Sampling Equipment for further details.   

6.0 INVESTIGATION-DERIVED WASTES 

Investigation derived waste (IDW) generated during field activities (i.e., decontaminated 
water and purge water) will be stored at the Site in appropriately labeled, sealed, and 
covered Department of Transportation approved drums.  Pending laboratory analysis for 
waste characterization, the drums will be disposed off-Site at a later date, under the 
appropriate manifests.   

7.0 RECORDS 

Calibration, purging, and sampling data will be recorded in the calibration and 
monitoring well purge and sampling forms (see attached).  All completed forms and field 
dailies will be maintained in the project folder.



  

IRIS ENVIRONMENTAL 

IRIS ENVIRONMENTAL 
 

EQUIPMENT CALIBRATION LOG 
 
 

Project:___________________________  Field Personnel:____________________ 
Project No.:________________________  Page:__________ of ____________ 
 

 
Equipment 
Name 

Equipment 
Serial Number 

Date and Time Standards 
Used 

Equipment 
Reading 

Personnel 
Initials 

      

      

      

      

      

      

      

      

      
 
Notes: ____________________________________________________________________ 
__________________________________________________________________________ 
__________________________________________________________________________ 
__________________________________________________________________________ 
__________________________________________________________________________ 
__________________________________________________________________________ 

 



Samplers:                                          with Iris Env with Blaine Tech

__________ 2"  -  0.16

__________

__________ 6"  -  1.47
Well Reference Point: TOC __" - ____ Depth to 80% ________

Submersible pump Bladder pump Disposable bailer

Purge equipment decontaminated? Y       N

Purge/decon water containerized? Y       N

Start Time: ___________________ Flow Rate: __________________

Time Gallons Temp.
(°C/°F) pH Conductivity

(µmhos/cm)
DO

(mg/L)
ORP
(mV)

DTW
(ft TOC) Comments

Preservative

Sample Time:

Sample Time:

Sample Time:Equip. blank ID:

Pump:       Flow Rate:

Bailer:       Type: disposable

Other:       Desc.:

Well Casing Diameter (inches): 

Well Headspace:

Total Depth of Well (feet):

Depth to Water (feet):

Chemets DO (mg/L):_____________

Sample ID:

Well Casing Material:     PVC    SS    Other:

PID (ppm): FID (ppm): 

Well No.: Date:

Project Number:Client: 

Site:  

Turbidity
(NTUs)

Depth of pump intake (feet):

Container type:  

Volume: 

(X) 4"  -  0.65  Gal/ft. = __________ (X) 3 = ____________

Water Column Height (feet):

PURGE METHOD:

Pump Make/Model: 2" Grundfos Rediflo

Minimum purge volume
(gallons)

Method

IRIS ENVIRONMENTAL MONITORING WELL PURGE AND SAMPLING FORM                                       PAGE 1

Sample Collection Method:

Sample Analyses:

Duplicate ID:

Container Type/Volume



Sample Time:
Preservative

HCl

Na Thiosulfate

--

HNO3

HNO3

HNO3

--

--

--

HNO3

--

NaOH

--

--

--

HCl

H2SO4

HCl

Na Thiosulfate

--

SM 9221 Total Coliform/ Bacti -clear plastic 1x125ml

EPA 1664A Hexane Extractable O&G/ 1x1L amber

--

EPA 300.0

EPA 9020B TOX/ 1x250ml amber

TOC/ 1x250ml amber

Alkalinity

Cyanide/ 1x500ml poly

Chromium 6/ 1x125ml poly

Total Hg/ 1x250ml poly

Dissolved Hg/ 1x250ml poly

TDS/ 1x500ml poly

Sample ID:

SM 4500 pH

SM 2540C

Total Radium/ 1x1L poly

Dissolved Metals/ 1x500ml poly

Anions-sulfate, bromide, chloride, flouride, 

              nitrate-N, nitrite N

EPA 7199

EPA 1631 MOD

EPA 1631E

EPA 9060A

SM 2320B

EPA 9014

Client: Project Number:  

EPA 903.0

EPA 6020/6010B

EPA 504.1 EDB & DBCP/ 3x40ml VOA

EPA 8270C/8270C-SIM SVOCs & PAHs/ 2x1L amber

EPA 900.0 Gross Alpha/ 1x1L poly

Well No.: Site:  Date:

IRIS ENVIRONMENTAL MONITORING WELL PURGE AND SAMPLING FORM                                          PAGE 2

Sample Analyses:

Method Container Type/Volume

EPA 8260B VOCs/ 3x40ml VOAs

EPA 900.0 Gross Beta/ 1x1L poly

EPA 3510C/8081A Organochlorine Pesticides/ 1x1L amber

EPA 6020/6010B Total Metals/ 1x500ml poly

EPA 8082 PCBs/ 1x1L amber

EPA 8151A Chlorinated Herbicides/ 1x1L amber



Overview and Operating Procedures for Passive Diffusion Bag Samplers 
 
Passive diffusion bag samplers (PDBs) are cost effective, high quality alternatives to the 
conventional purge and sample technique for VOC sampling in wells.  The PDB method is easy 
to deploy, and has demonstrated higher levels of representativeness and repeatability.  PDBs are 
made of low density polyethylene (LDPE) and act as semi-permeable membranes.  VOCs, 
excluding certain ketones, ethers and alcohols, diffuse readily through the 10 angstrom (0.001 
micron) membrane.   
 

A general description of the use of PDBs is provided here.  Additional information regarding the 
appropriate uses and limitations of PDBs, excerpted from the Interstate Technology and Research 
Council document DSP-4, Technology Overview of Passive Sampler Technologies, (March 
2006), is attached following this general overview to provide additional information and 
protocols to be implemented when using these sampling devices. 
 
Sample Collection Using PDBs:  To collect samples, the PDBs are lowered into the well to the 
desired sampling depths(s) and suspended for a 14-day period.  Each PDB is filled with analyte-
free, laboratory-provided distilled water.  A six-ounce lead weight will be attached to the 
samplers to reduce the potential for sampler buoyancy.  A water level measurement will be 
collected at each well at the time of sampler deployment and prior to retrieving the samplers to 
the surface.  As the PDBs remains suspended in the water column, VOCs in the well water 
diffuse across the membrane into the analyte-free water.  After a period of time, equilibrium is 
established between the VOCs in the bag and those in the groundwater.  Subsequently, the PDB is 
retrieved to the surface and the contents are transferred to standard 40 milliliter (mL) volatile 
organic analysis (VOA) vials and submitted for analysis.  
 
Upon retrieval the PDBs will be washed off with deionized water to remove any visible iron 
oxide corrosion and debris from the well.  The edge of the PDBs will then be cut with a 
decontaminated cutting tool and the contents poured into hydrochloric acid (HCl) preserved, 40-
mL glass VOA vials provided by the analytical laboratory.  A meniscus will be formed on the 
glass sample container to minimize head space while securing the lid.  Each sample will be 
viewed to confirm that no head space exists, labeled and then promptly stored in a plastic bag on 
ice.  The water quality samples will be stored at approximately 4° Celsius until delivered to the 
laboratory. 
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Don Vroblesky 
US Geological Survey 
(803) 750-6115 
vroblesk@usgs.gov 
 
Vendor: 
Rickly Hydrological Company 
1700 Joyce Avenue  
Columbus, OH 43219  
(800) 561-9677  
(614) 297-9877 
Fax: (614) 297-9878  
sales@rickly.com 
http://www.rickly.com 

8. POLYETHYLENE DIFFUSION BAG (PDB) SAMPLERS 

8.1 Description and Application 

The Polyethylene Diffusion Bag (PDB) sampler was developed in the late 1990’s and has 
become a widely accepted technique for determining concentrations of VOCs in groundwater 
monitoring wells. PDBs are installed in groundwater monitoring wells, at one or more intervals 
below the water surface in the well screen, and left in place under natural flow conditions. After 
sufficient residence-time the PDBs are removed and the contents discharged directly into 
analysis vials for standard volatile analysis. Because pumping and purging field time are 
eliminated and waste water disposal is reduced to a few milliliters, the technique results in 
significant cost savings over purge and pump techniques. The technique also provides depth 
specific profiling for compound and concentrations. PDBs are also used in saturated sediments in 
and around surface water to approximate VOC discharge to the surface. 
 
The PDBs’ ability to reflect dissolved VOC concentrations in the adjacent aquifer allows 
determination of stratification and vertical concentration gradients of VOC contaminants. 
Generally, each two-foot-long PDB sampler represents not more than five feet of the well screen. 
Interval VOC concentrations may be measured at specific well screen depths by hanging PDB 
samplers in series (Figure 8-1). In addition to gaining information about the well’s 
hydrogeological attributes, correct positioning of a future single PDB sampler may be 
determined. 
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Figure 8-1. Deployment of PDB samplers to vertically profile well 

8.1.1 Physical Characteristics 

PDB samplers are made of low density polyethylene (typically 4mils thick) film which serves as 
a semi-permeable membrane. The membrane is formed into the shape of a tube to create a 
sample chamber which is filled with de-ionized water and sealed. Various configurations are 
commercially available either pre-filled and sealed at both ends at the factory, or with a fill port 
and plug for filling at the factory, in the field, or at the user’s lab. PDB samplers are typically 18 
to 24 inches long and 1.25 to 1.75 inches in diameter to fit into a 2-inch diameter and larger 
monitoring wells (Figure 8-2). These dimensions provide 200 to 350 ml of sample for multiple 
VOA samples and duplicates. Other diameters and lengths are available to fit smaller diameter 
wells or to provide specific sample volumes. PDBs are available with an exterior polyethylene 
mesh that protects against abrasion (Figure 8-3). Figure 8-4 displays a protective canister 
available for deployment of PDBs in sediments.  
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Figure 8-2. Typical passive diffusion bag 

sampler with protective mesh sleeve, weight, 
and deployment supplies 

 
Figure 8-3. EON diffusion bag sampler and 

supplies 
 
 

 
 

Figure 8-4. Protective screen canister for PDB deployment in sediments 
 
PDBs operate using the principles of molecular diffusion across the semi-permeable 
polyethylene membrane. VOCs in the aquifer are transported into the well through the screen by 
natural flow and by diffusion. The deionized water in the PDB contains no organic compounds 
when installed and therefore a concentration gradient exists between the compounds in the well 
and the interior of the membrane.  
 
VOCs in the groundwater are driven to diffuse into the sampler until the concentration gradient 
equilibrates between the water in the well and the water in the sampler. The PDB maintains 
dynamic equilibrium so that if analyte concentrations in the well change, the concentrations in 
the sampler will change accordingly. Diffusion rates vary by compound so the sample in the 
PDB typically represents the concentrations of the last several days prior to removal. 
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During sampler installation water in the well can become stratigraphically mixed. It is therefore 
necessary to allow enough time for the analyte concentrations in the well to re-stratify and for 
flow to resume according to natural conditions. It is generally recommended that the samplers 
are left in place a minimum of two weeks to allow the well to resume normal flow and 
stratification and for equilibration. Samplers can be left in from one sampling event to another 
then removed and replaced with a new sampler to minimize mobilization and maximize 
efficiency. 
 
Using a PDB is a simple operation. Deployment consists of attaching the PDB sampler to a 
carefully measured, weighted suspension cord and lowering the PDB to the exact predetermined 
location within the screened interval of the well (Figure 8-5). Recovery is a simple matter of 
pulling the sampler out of the well and transferring the contents to VOA vials (Figure 8-6). 
Transfer should be made within minutes of removal from submersion to prevent loss of volatiles 
to the air. 
 

 
 

Figure 8-5. PDB deployment 
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Figure 8-6. Transferring sample to VOA vials. Discharge of PDB sampler using a discharge 
straw in the right photo. 

8.1.2 Target Media 

PDBs were initially designed to collect representative concentrations of VOCs from specific 
intervals in groundwater monitoring wells. In the years since they were commercially introduced 
studies have successfully used PDBs to collect representative VOC concentrations from water 
laden sediments and to collect soil gas samples for VOC analysis. Since polyethylene based 
PDBs are semi-permeable, certain compounds are restricted from diffusing through the 
membrane. This feature has been put to effective use to provide an indicator of the effectiveness 
in certain remediation projects where a strong oxidizing agent is pumped into a well to reduce 
compounds such as PCE. The PDB will effectively screen out the oxidizing agent and allow 
measurement of residual PCE. 

8.1.3 Potential Analyte Capabilities 

PDB samplers cannot be used for all contaminants; metals and other inorganic compounds will 
not diffuse through the membrane. The general target is non-polar VOCs with a molecule size of 
less than 10 angstroms. A partial list of VOC compounds test in the laboratory and field are 
shown in tables 8-1 and 8-2. 
 

Table 8-1. PDB samplers: Compounds tested in the laboratory  
(Vroblesky 2001a) 

 
Favorable laboratory diffusion testing results 
Benzene 1,3-Dichlorobenzene Naphthalene 
Bromodichloromethane 1,4-Dichlorobenzene 1,1,2,2-Tetrachloroethane 
Bromoform Dichlorodifluoromethane Tetrachloroethene (PCE) 
Chlorobenzene 1,2-Dichloroethane Toluene 
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Favorable laboratory diffusion testing results 
Carbon tetrachloride 1,1-Dichloroethene 1,1,1-Trichloroethane 
Chloroethane cis-1,2-Dichloroethene 1,1,2-Trichloroethane 
Chloroform trans-1,2-Dichloroethene Trichloroethene (TCE) 
Chloromethane  1,2-Dichloropropane Trichlorofluoromethane 
2-Chlorovinylether cis-Dichloropropene 1,2,3-Trichloropropane 
Dibromochloromethane 1,2-Dibromoethane Vinyl chloride 
Dibromomethane trans-1,3-Dichloropropene Xylenes (total) 
1,2-Dichlorobenzene Ethyl benzene  

Unfavorable laboratory diffusion testing results 

Acetone Methyl tert-butyl ether  
Methyl iso-butyl ketone Styrene  

 
 

Table 8-2. Field experience sampling VOCs with PDBs  
(Parsons 2004) 

 
Data suggest that PDB sampling may be useful for these target compounds (see text) 
Benzene 1,2-Dichlorobenzene 1,1,2,2-Tetrachloroethane* 
Bromobenzene* 1,3-Dichlorobenzene Tetrachloroethene 
Bromochloromethane* 1,4-Dichlorobenzene Toluene 
n-Butylbenzene Dichlorodifluoromethane 1,2,3-Trichlorobenzene* 
sec-Butylbenzene 1,1-Dichloroethane 1,2,4-Trichlorobenzene* 
tert-Butylbenzene 1,2-Dichloroethane 1,1,1-Trichloroethane 
Carbon disulfide 1,1-Dichloroethene 1,1,2-Trichloroethane 
Carbon tetrachloride cis-1,2-Dichloroethene Trichloroethene 
Chlorobenzene trans-1,2-Dichloroethene Trichlorofluoromethane 
Chloroethane 1,2-Dichloropropane 1,1,2-Trichloro-1,2,2-trifluoroethane 
Chloromethane Ethylbenzene Vinyl chloride 
Dibromochloromethane Hexachlorobutadiene* m,p-Xylene 
1,2-Dibromoethane* p-Isopropyltoluene o-Xylene 
Dibromomethane* 1-Methylethylbenzene Xylenes, total 

Data suggest that PDB sampling may be problematic for these target compounds 
(see reference) 

tert-Amyl methyl ether* Naphthalene 1,2,4-Trimethylbenzene 
Bromoform* n-Propylbenzene 1,3,5-Trimethylbenzene 

*The data set for this compound was relatively small (fewer than five instances of comparison), so the power of the 
classification (i.e., acceptable or unacceptable) is fairly low. 

8.1.4 Sample Volume 

Volume varies with the diameter and length of the PDB. Standard PDBs are sized to fit in 2-inch 
wells (1.25-inch OD by 18-24-inches long). The standard PDB sampler holds 220-350 mL of 
water. PDB samplers can be custom fabricated in varying lengths and diameters for specific 
volume requirements. Generally, PDBs have been made to obtain a sample volume of 250 to 350 
mL. 
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8.2 State of the Art 

8.2.1 Lab Testing 

Laboratory testing for chemical parameters has shown excellent correlation for those compounds 
tested.  

8.2.2 Field Testing 

Numerous studies have been performed to demonstrate the appropriateness of the use of PDB 
and allowed it to be recognized as a valid groundwater sampling technique. The Air Force Center 
for Environmental Excellence funded a nationwide study of PDB use within 17 bases. 

8.2.3 Examples of Acceptance and Use 

Multiple sites nationwide are currently using PDB for VOC long-term monitoring (LTM), site 
characterization, and remedial process optimization (RPO). Two sites in Cape Canaveral Air 
Force Space Florida obtained regulatory closure using the PDB sampling technique. The PDB 
have been accepted in several states as a valid sampling technique and the ITRC guidance 
document is currently going through a state concurrence process to obtain regulatory acceptance 
of this technique. The NJDEP published in August 2005 their Field Sampling Procedures Manuel 
which has specific guidance on using the PDBs for sampling groundwater and surface water 
sediments. 

8.2.4 Current State of Research 

The USGS developed in the late 1990’s and has become a widely accepted technique for 
determining concentrations of VOCs in groundwater monitoring wells. 

8.2.5 Availability 

PDB samplers are commercially available (see vendor contact information). Patent 5,804,743 
covers the PDB sampling methodology and is available for non-exclusive licensing through the 
U.S. Geological Survey Technology Enterprise Office. 

8.3 Features and Limitations 

8.3.1 Cost 

PDB sampler: ~ $25.00 
Customized deployment equipment:  ~ $60 per well with multiple PDBs deployed  
(Includes: weight, poly tether material, connections to sampler, ID tag, well cap, and 
miscellaneous expenses.) 
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8.3.2 Deployment Considerations including Advantages and/or Limitations 

Target analyte, contaminant stratification, and horizontal flow are the primary considerations 
when deploying the PDB. PDBs should be deployed only at well characterized sites where the 
contaminants of concerns have been identified as VOC compounds (see Tables 7-1 and 7-2). 
 
PDB samplers have been manufactured to sample wells as small as 1-inch inside diameter. 
Samples have been successfully collected at depths over 700 feet below ground surface. 
 
Advantages of PDB samplers include the following: 
 
• do not purge water 
• only sample for VOC compounds 
• effective in low yield wells  
• allow for rapid installation and sample collection 
• easy to use 
• inexpensive to purchase and use 
• samples discrete interval or can integrate sample over longer vertical interval. 
• multiple, stacked samplers provide vertical contaminant profile 
• collect samples from discrete intervals in surface water bodies and tank 

8.3.3 Nature of Sample 

PDBs collect a time-weighted discrete interval sample. 

8.3.4 Decontamination Requirements 

The PDB is a disposable groundwater sampler. Only the reusable stainless steel weight and 
suspension cord need to be decontaminated if moved from well to well. 

8.3.5 Sample Handling and Shipping 

Transfer of water from the PDB to sample containers is required before shipping samples to the 
laboratory. 

8.4 Unanswered Questions 

[None] 

8.5 Selected References 

ITRC, 2004. Technical and Regulatory Guidance for Using Polyethylene Diffusion Bag 
Samplers to Monitor Volatile Organic Compounds in Groundwater. 

 
Parsons. 2004. Final Comprehensive Results Report for the Passive Diffusion Bag Sampler 

Demonstration. 
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Vroblesky, D. A. 2001. User’s Guide for Polyethylene-Based Passive Diffusion Bag Samplers to 
Obtain Volatile Organic Compounds Concentrations in Wells, Part 1 and 2. US 
Geological Survey Water Resources Investigation Reports 01-4060 and 01-4061. 

 
ITRC, Diffusion Sampler Information Center (DSIC), 

http://diffusionsampler.itrcweb.org/common/default.asp 
 
NJDEP, August 2005, Field Sampling Procedures Manual, Chapters 5 and 6. 

http://www.state.nj.us/dep/srp/guidance/fspm/ 

8.6 Contact Information 

Technology Expert: 
Sandra Gaurin 
BEM Systems, Inc. 
100 Passaic Avenue 
Chatham, NJ 07928 
Phone: (908) 598-2600 x 157 
sgaurin@bemsys.com 
 
Vendors: 
Columbia Analytical Services Inc. 
1 Mustard Street, Suite 250 
Rochester, NY 14609-6925 
Phone: (585) 288-5380 
www.caslab.com 
 
EON Products, Inc  
3230 Industrial Way SW  
Suite B  
Snellville GA, 30039  
Phone: 800-474-2490  
Web: www.eonpro.com 
Email: no-purge@eonpro.com 
 
Inventor / Developer: 
Don Vroblesky, PhD 
USGS 
720 Gracern Rd, Suite 129 
Columbia, SC 29210 
Phone: (803) 750-6115   
vroblesk@usgs.gov 



Standard Operating Procedure for the Snap SamplerTM  
Passive Groundwater Sampling Method (January 2007) 

FORWARD 
 
This standard operating procedure (SOP) was 
adapted from SOPs in USEPA’s groundwater 
guidance for RCRA and Superfund project 
managers (U.S. Environmental Protection 
Agency, 2002).  Portions of the applicable text 
are repeated here.  With this forward, the 
authors and USEPA are acknowledged in 
sincerest appreciation.  Edited and 
supplemental text is included to detail 
application information and procedures for use 
and deployment of the Snap SamplerTM 
passive groundwater sampling device and 
method. 
 
 
INTRODUCTION 
 
The goal of groundwater sampling is to collect 
samples that are “representative” of in situ 
groundwater conditions and to minimize 
changes in groundwater chemistry during 
sample collection and handling.  Experience 
has shown that groundwater sample collection 
and handling procedures can be a source of 
variability in water quality concentrations due 
to differences in sampling personnel, sampling 
procedures, and equipment (U.S. 
Environmental Protection Agency, 1995). 
 
The collection of “representative” water 
samples from wells is neither straightforward 
nor easily accomplished.  Groundwater sample 
collection can be a source of variability 
through differences in sampling personnel and 
their individual sampling procedures, the 
equipment used, and ambient temporal 
variability in subsurface and environmental 
conditions.  Many site inspections and 
remedial investigations require the sampling 
at groundwater monitoring wells within a 
defined criterion of data confidence or data 
quality, which necessitates that the personnel 
collecting the samples are trained and aware 
of proper sample collection procedures.   
 
The purpose of this SOP is to provide a 
description of the Snap SamplerTM passive 
groundwater sampling method.  The method 
and specialized equipment is designed to 
minimize the impact the sampling process on 
groundwater chemistry.  This is accomplished 
through deployment and passive re-
equilibration of the monitoring well to ambient 

groundwater flow and/or diffusive 
contaminant flux within the well/aquifer 
system.  The Snap SamplerTM method 
eliminates well purging prior to sample 
collection. 
 
As a passive groundwater sampling device, 
the Snap SamplerTM is a viable alternative to 
well purge and low-flow sampling in qualified 
wells.  Historical and recent research shows 
that many if not most well screen zones 
exhibit ambient flow-through under natural 
groundwater gradients (Gillham, 1982; 
Pankow, et al 1985; Robin and Gillham, 1987; 
Powell and Puls, 1993; Puls and Barcelona, 
1996; Vroblesky, et al, 2001a; ASTM, 2002; 
ITRC, 2004).  The screen sections of these 
wells are “naturally purged” without pumping.  
Ongoing research (Britt, 2005; Martin-Hayden 
and Britt, 2006; Vroblesky, et al 2006), 
suggests that natural ambient flow can induce 
mixing within wells, resulting in a flow-
weighted averaging effect in the well without 
purging.  Though not all wells are thoroughly 
mixed, many wells show relatively narrow 
ranges of vertical concentrations when 
vertically profiled (Vroblesky et al, 2001b; 
Parsons, 2003).  These studies indicate flow-
weighted contaminant concentration 
averaging within wells may be common.  The 
Snap SamplerTM takes advantage of “naturally 
purged” wells by capturing natural flow-
through in the open VOA vial during sampler 
deployment. 
 
Wells in poor yielding formations with slow 
recharge during pumping have always been 
problematic for pumping methods.  The Snap 
SamplerTM can be deployed in low yield wells 
to take advantage of the passive technology.  
Passive sampling of poorly yielding wells has 
been suggested as a better method than 
purging to dryness in VOC impacted wells 
(McAlary and Barker, 1987; Puls and Powell, 
1993; Puls and Barcelona, 1996). 
 
The Snap SamplerTM passive groundwater 
sampling method limits sample collection 
variables by sealing the sample while it is still 
in the well.  The sample is not poured into 
sample bottles at the ground surface.  
Sampling personnel are essentially prevented 
from introducing error, variability, or bias 
during the sample collection process.  Sample 
collection is virtually the same for any 
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collector because the sample is never exposed 
to the ambient air from the well to the 
laboratory.  
 
 
SCOPE AND APPLICATION 
 
This SOP should be used primarily at 
monitoring wells that have a screen or an 
open interval with a length of ten feet or less 
and can accept a downhole device of 1.7 
inches in diameter.  Longer screen interval 
sampling may be conducted, but vertical 
stratification testing is more likely to be 
required to identify vertical concentration 
gradients.  Vertical stratification monitoring 
may be warranted if previous information 
about aquifer and/or well contaminant 
stratification is not available.  The Snap 
SamplerTM groundwater sampling method is 
similar in many respects to the passive 
diffusion bag (PDB) sampler.  Like the PDB, 
vertical profiling may be recommended 
depending on site-specific data quality 
objectives (DQO’s) and other site 
requirements (Vroblesky, 2001a; ITRC, 2004). 
 
The groundwater samples that are collected 
using this procedure are useable for the 
analyses of groundwater contaminants that 
may be found at Superfund and RCRA 
contamination sites.  The analytes may be 
volatile, semi-volatile organic compounds, 
pesticides, PCBs, metals, and other inorganic 
compounds, including perchlorate and other 
emerging contaminants.   
 
For contaminant plume monitoring, the 
sampler should be placed within the screened 
interval of the well.  For consistency and 
comparability of results over time, the 
sampler should be placed in same location or 
depth for each subsequent sampling event..  
This argues for the use of dedicated sampling 
devices with dedicated trigger lines whenever 
possible.  If this is not possible, then the 
placement of the Snap SamplerTM should be 
positioned using pre-measured trigger tubing 
placed at the same depth during each 
sampling event.  The Snap SamplerTM should 
not be placed resting on the bottom of the 
screened interval to avoid disturbing any 
sediment at the bottom of the well during 
deployment or when the sampler is triggered.   
 

The Snap SamplerTM relies on natural flow-
through and/or diffusion of contaminants from 
the aquifer to the well (Powell and Puls, 1993; 
ASTM, 2002).  Well purging is not conducted 
before sampling and therefore measurement 
of water-quality-indicator parameters is not a 
prerequisite to sample collection.  Water-
quality indicator parameters dp not need to be 
collected prior to sampling.  If parameters are 
required for certain monitoring programs 
independent of sampling method (e.g. for 
monitored natural attenuation), parameters 
can be collected by utilizing one of the 
deployed Snap SamplerTM bottles or post-
sampling by another method.   
 
Samples collected for metals, semi-volatile 
organic compounds, pesticides, and other 
analytes may be impacted by sample 
turbidity.  They also may be subject to 
transport by colloidal flow in the natural 
groundwater regime (Kearl, et al, 1992, Puls 
and Powell, 1992).  Deployment and re-
equilibrium of the Snap SamplerTM allows 
natural colloidal flow to be monitored within 
the well.  This is a distinct advantage over 
sampling methods such as the PDB, where 
colloidal particles are excluded from the 
sample; and over purge methods where 
colloids may be artificially mobilized.  Field 
filtering is not recommended for samples 
collected with the Snap SamplerTM. 
 
Proper well construction, development, and 
maintenance are essential for any 
groundwater sampling procedure.  Prior to 
conducting the field work, information on the 
construction of the well and well development 
should be obtained and that information 
factored into the site specific sampling 
procedure.  This SOP is not to be used where 
non-aqueous phase liquids (NAPL) (immiscible 
fluids) are present in the monitoring well. 
 
 
MATERIALS AND EQUIPMENT 
 
• Approved Field Sampling and Quality 

Assurance Project Plan. 
 
• Site Health and Safety Plan with 

specifications for personal protective 
equipment and air monitoring equipment. 
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• Personal protective equipment in good 
working order as specified in the site 
Health and Safety Plan. 

 
• Air monitoring equipment in good working 

order as specified in the Site Health and 
Safety Plan. 

 
• Site access/permission documentation for 

site entry. 
 
• Well keys and map of well locations. 
 
• Tool box - All needed tools for all site 

equipment used. 
 
• Snap SamplersTM - stainless steel samplers 

should be used when sampling organic 
compounds.  Acetal or other appropriate 
plastic sampler material may be used 
when sampling for metals.  When sampling 
for metals and organics, dedicated plastic 
samplers are preferred. 

 
• Snap SamplerTM Trigger lines, – Dedicated 

polyethylene tubing with stainless steel 
trigger wire is preferred when sampling for 
organic compounds.  Non-metalic trigger 
wire or stainless steel trigger wire coated 
with nylon or appropriate fluorocarbon 
may be used when sampling for metals. 

 
• Snap SamplerTM Well Docking Station – 

replacement well caps for Snap SamplerTM -
deployed wells. 

 
• Sample bottles, sample preservation 

supplies, sample tags or labels, and chain-
of-custody forms.  

 
• Well construction, field, and water quality 

data from the previous sampling event. 
 
• Field notebook, groundwater sampling 

logs, and calculator.  
 
• Polyethylene sheeting placed on ground 

around the well head. 
 
• Depth-to-water measuring device - An 

electronic water-level indicator or steel 
tape and chalk, with marked intervals of 
0.01 foot.  Interface probe for 
determination of liquid products (NAPL) 
presence, if needed. 

 
• Steel tape and weight - Used for 

measuring total depth of well.  A lead 
weight should not be used. 

 
• Multi-parameter meter, if required.  The 

water-quality-indicator parameters that 
may be monitored under common 
monitoring programs include pH, ORP/Eh, 
(ORP) dissolved oxygen (DO), turbidity, 
specific conductance, and temperature. 
Turbidity readings, if required, must be 
collected from a sacrificed Snap SamplerTM 

bottle because retrieving the sampler may 
agitate the well, increasing turbidity values 
not present in the actual samples.  
Calibration fluids for all instruments should 
be NIST-traceable and there should be 
enough for daily calibration throughout the 
sampling event.  

 
• Decontamination supplies - Including a 

reliable and documented source of distilled 
water and any solvents (if used).  Pressure 
sprayers, buckets or decontamination 
tubes for pumps, brushes and non-
phosphate soap will also be needed. 

 
• A suitable container for excess sample and 

decontamination water, as needed or 
required. 

 
Construction materials of the sampling 
equipment (samplers, tubing, and other 
equipment that comes in contact with the 
sample) should be limited to stainless steel, 
Teflon®, glass, and other inert material.  This 
will reduce the chance that sampling materials 
alter the groundwater where concentrations of 
the site contaminants are expected to be near 
the detection limits.  The tendency of organics 
to sorb into and desorb out of plastic materials 
makes dedicated equipment preferable where 
possible.   
 
It should be noted that sorbing materials used 
in the Snap SamplerTM is not usually 
problematic.  Using this method, the sampler 
is deployed for one to two weeks (or more), 
allowing materials prone to sorption to 
achieve equilibrium with groundwater before 
the sample is collected.  
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DEPLOYMENT/SAMPLING PROCEDURES 
 
The following describes the deployment and 
sampling procedures for the Snap SamplerTM 
passive groundwater sampling method. These 
procedures describe steps for dedicated and 
non-dedicated systems.  
 
Pre-Sampling Activities  
 
1. Well location maps, construction 

information, keys and sampling equipment 
should be assembled and transported to 
the site. 

 
2. Water level monitoring and sampling must 

begin at the monitoring well with the least 
contamination, generally up-gradient or 
farthest from the site or suspected source.  
Then proceed systematically to the 
monitoring wells with the most 
contaminated ground water. 

 
3. Check and record the condition of the 

monitoring well for damage or evidence of 
tampering.  Lay out polyethylene sheeting 
around the well to minimize the likelihood 
of contamination of sampling/purging 
equipment from the soil.  

 
4. Unlock well head.  Record location, time, 

date, and appropriate information in a field 
logbook or on the groundwater sampling 
log. 

 
5. Remove inner casing cap. 
 
6. Monitor the headspace of the monitoring 

well at the rim of the casing for volatile 
organic compounds (VOC) with a photo-
ionization detector (PID) or flame 
ionization detector (FID) and record in the 
logbook.  If the existing monitoring well 
currently has or has a history of positive 
headspace readings, then the sampling 
must be conducted in accordance with the 
Health and Safety Plan. 

 
7. Measure the depth to water (water level 

must be measured to nearest 0.01 feet) 
relative to a reference measuring point on 
the well casing with an electronic water 
level indicator or steel tape and record in 
logbook or groundwater sampling log.  If 
no reference point is found, measure 

relative to the top of the inner casing, then 
mark that reference point and note that 
location in the field logbook.  Record 
information on depth to ground water in 
the field logbook or groundwater sampling 
log.  Measure the depth to water a second 
time to confirm initial measurement; 
measurement should agree within 0.01 
feet or re-measure. 

 
8. Check the available well information or 

field check for the total depth of the 
monitoring well.  

 
Deployment Activities 
 
Selection of the deployment depth within the 
screen interval is dependent on site specific 
DQO’s.  If depth-specific monitoring is 
required, multiple samplers may be deployed 
at intervals appropriate for the sampling 
objective.  If previous vertical profiling of a 
well has been conducted, a selected single 
deployment depth may be chosen based on 
the sampling objective.  For example, 
previous data show the bottom three feet of a 
well have historically contained the highest 
contaminant concentration; deployment at 
this depth could be selected based on an 
objective to sample the highest known 
concentration within stratified wells.  
Alternatively, if a well is not stratified, a mid-
screen deployment may be appropriate. 
 
Sample zones within a well may be isolated 
using a packer or baffle device to limit in-well 
mixing (Britt, 2006; Vroblesky et al, 2006).  
These can be attached to the Snap SamplerTM 
trigger line or deployed separately.  
Installation of an upper baffle designed to 
isolate the unscreened well casing or well 
headspace is recommended.  The upper baffle 
will limit mixing of “stagnant” casing water 
with screen-interval water, an/or gas 
exchange with the headspace air. 
 
1. Remove the Snap Sampler bottle(s) from 

its package.  
 
2. Turn the translucent (PFA) vial cap on 

each end of the bottle slightly to release 
the O-ring (the o-ring may tend to stick on 
the glass of the vial if the o-ring is not 
loosened before trying to set the sampler). 
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3. Insert the bottle into the upper end of the 
sampler as shown in Figure 1.  

 

 

FIGURE 1 
 
4. Place the sampler connector onto each end 

of the sampler; turn clockwise to align the 
set pins/screw; then gently tighten the set 
screw with the Snap Driver Tool (Figure 
2). 

 

 

FIGURE 2 
 

5. Pivot the vial cap (Snap Cap) into its seat 
with the Snap driver.  Push up the retainer 
pin through the lower hole in the vial cap.  
Repeat for all Snap Caps (Figure 3).  If an 
O-ring should dislodge from its seat during 
setting, remove the sample bottle and 
carefully replace it in the o-ring groove; 
repeat setting procedure.  

 

 

 

 

Insert 

40ml 

125ml 

Slide on; 
twist to 
seat 

 

Gently 
seat set 
screw 
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FIGURE 3 
 
6. Feed ball-fitting end of trigger cable 

through lower release pin groove; click 
tube fitting into connector (Figure 4). 

 

FIGURE 4 
 
7. Press in the ball fitting to attach to lower 

release pin (Figure 4).  
 

 

 

FIGURE 5 
 
 
8. Deploy to selected depth with trigger cable 

tubing and attach to well head docking 
station (Figure 5). 

 
9. Additional Snap SamplersTM can be 

deployed with separate trigger tubing 
cables or in series with a single trigger.  If 
separate triggers are used, the ID tags 
should be marked at the surface for later 
reference.  

 
10. The recommended deployment period is 

two weeks.  There may be hydrogeologic 
conditions where a shorter deployment is 
possible, but two weeks would generally 
assure a return of the well to its steady-
state condition (Vroblesky, 2001a, 2001b). 

 
11. The Snap SamplerTM can also be deployed 

for more extended periods.  It is 
suggested that quarterly or semi-annual 
sampling can be done with one 
mobilization per quarter, with one set of 

 

 

Rotate driver 
handle on 
pivot notch 

Rotate 

Press 
in ball 
fitting 

Insert 
trigger  

Hang Trigger 

 

 

Close Cap and Secure 
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samplers collected and the following 
quarter’s samplers deployed at the same 
time. 

 
Sample Collection Activities 
 
When the deployment interval is completed, 
the sampler should be triggered from the well 
head without disturbing the sampler position.  
The trigger cable should be pulled with 
sufficient force to move the cable up the 
tubing.  Depending on the length of the cable, 
closure of the samplers usually can be felt 
through the trigger line when the samplers 
trip.  If more than one triggering line is 
present, closure should proceed from the 
deepest to the shallowest sampler position to 
limit capture of sediment re-suspended by 
closure of the first sampler. 
 
After the sampler is triggered and retrieved, 
the upper connector should be removed by 
loosening the retainer screw and turning the 
connector.   
 
While the vials should not leak with 
reasonable handling, they should not be 
agitated (to check for headspace) until after 
the screw caps are tightened.  Under most 
circumstances there will be no air in the vials 
at retrieval.  However, some field conditions, 
including deep groundwater, natural 
effervescence, or other causes, may allow 
some small air bubbles to be present in the 
bottle or on the spring when retrieved.  This is 
not a concern if the air was entrained while 
deployed.  Air adhering to the vial during 
deployment would be in equilibrium with the 
sample water upon sampler closure.  
Therefore it is not “headspace air” into which 
sample VOCs could volatilize.  Deployment air 
could be attached to the spring or cap, and 
should not be larger than 1-2 mm upon 
retrieval.  Pankow (1986) showed that small 
headspace air from these or other causes do 
not substantially impact results for most 
common volatiles.  If air bubbles are larger 
than 5 mm before placing the screw cap, or 
water is clearly leaking from the vial, the 
sample may not have sealed properly and 
should be discarded.  (A failure rate of less 
than 1% should be anticipated). 
 

To seal the samples within the Snap SamplerTM 
bottles, the following procedures should be 
followed: 
 
1. The tabs should be carefully clipped from 

the vial caps.  Care should be taken to 
avoid disturbing the seal.  The cap should 
be cut flush to the cap to ease placement 
of the septa screw cap (Figure 6). 

 

FIGURE 6 
 
2. If no preservative is desired, or 

preservation will be conducted by the 
laboratory, firmly tighten the septa caps to 
seal the vial.   

 
3. Tightening the caps compresses the o-ring 

and creates a PFA-to glass seal. Only PFA 
and glass touch the sample after the bottle 
is sealed with the septa caps. 

 
4. If samples are to be field preserved, 

adding liquid acid preservative is relatively 
simple.  Prepare one

 

Hold both 
ends of 

bottle 
while 

trimming 

 end of the vial as 
described in step #1 and gently tighten a 
septa cap on that end.  Prepare the other 
end of the vial through step #1.  Fill the 
remaining Snap Cap cavity with 1:1 HCl 
solution.  Carefully pierce the membrane 
with the pointed end of the Snap Driver 
Tool (Figure 7).  If needed, refill the cap 
cavity with preservative.  Preservative 
should be added to create a meniscus 
covering most of the cap.  Care should be 
taken not to introduce air into the sample 
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bottle.  Both septa caps should be firmly 
tightened onto the bottle. 

 

 

 

 
5. Once sample bottles are properly closed, 

bottles should be labeled and recorded in 
the sampling logs and chain-of-custody 
(Figure 8). 

 

FIGURE 8 
 
6. There are no special laboratory 

preparation procedures for Snap Sample 
bottles.  The bottles can be analyzed using 
common 40-ml autosamplers.  The spring 
inside the VOAs is PFA Teflon-coated and 
will deflect out of the way of the extraction 
needle during insertion. 

 
Appendix A

 

 

 
FIGURE 7 

 

 contains step-by-step field 
procedures for deployment of both 40 ml 
Snap Sampler VOAs and 125 ml Snap 
Sampler POLY bottles. 
 
Appendix B contains step-by-step 
procedures for preparation of both 40 ml 
Snap Sampler VOAs and 125 ml Snap 
Sampler POLY bottles. 
 
 
DECONTAMINATION PROCEDURES 
 
The electronic water level indicator 
probe/steel tape, the water-quality field 
parameter sensors and Snap SamplerTM 
groundwater sampling device should be 
decontaminated by the following procedures: 
 
1. The water level meter will be hand washed 

with phosphate-free detergent and a 
scrubber, then thoroughly rinsed with 
distilled water. 

 
2. Water quality field parameter sensors with 

distilled water between sampling locations 
where utilized.  No other decontamination 
procedures are necessary or recommended 
for these probes since they are sensitive.  
After the sampling event, the sensors 

Add 1-2 
drops 
preservative 

Pierce  
Snap Cap 
with  
driver  
Tool 

Top off 
preservative 

Screw septa 
caps to seal 

sample 
without 
opening 
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must be cleaned and maintained per the 
manufacturer’s requirements.  

 
3. The Snap SamplerTM and trigger tubing 

must be pressure-sprayed or bristle-brush 
scrubbed with soapy water, tap water, and 
distilled water.  Depending on the 
condition of the Snap SamplerTM, the 
release pin mechanism may need to be 
disassembled to effectively clean the pins 
and grooves.  Disassembly can be 
accomplished by removing the lever 
screw.  

 
 
FIELD QUALITY CONTROL 
 
Quality control (QC) samples must be 
collected to verify that sample collection and 
handling procedures were performed 
adequately and that they have not 
compromised the quality of the groundwater 
samples.  The appropriate EPA or other 
appropriate program guidance must be 
consulted in preparing the field QC sample 
requirements for the site-specific Quality 
Assurance Project Plan (QAPP). 
 
There are five primary areas of concern for 
quality assurance (QA) in the collection of 
representative groundwater samples: 
 
1. Obtaining a groundwater sample that is 

representative of the aquifer or zone of 
interest in the aquifer.  Verification is 
based on the field log documenting that 
the field procedures were followed 
appropriately during sample deployment 
and collection. 

 
2. Ensuring that the sampling devices are 

made of materials, and utilized in a 
manner that will not interact with or alter 
the analyses. 

 
3. Ensuring that results generated by these 

procedures are reproducible; therefore, 
the sampling scheme should incorporate 
co-located samples (duplicates). 

 
4. Preventing cross-contamination. Sampling 

should proceed from least to most 
contaminated wells, if known.  Field 
equipment blanks should be incorporated 

for all sampling, and decontamination of 
the equipment is therefore required. 

 
5. Properly preserving, packaging, and 

shipping samples.   
 
All field QC samples must be prepared the 
same as regular investigation samples with 
regard to sample volume, containers, and 
preservation.  The chain-of custody 
procedures for the QC samples will be 
identical to the field groundwater samples.  
The following are QC samples that should be 
collected during the sampling event: 
 
Field duplicates 1 per 20 samples 

Matrix spike  1 per 20 samples 

Matrix spike dup. 1 per 20 samples 

Equipment blank  per requirements 

Trip blank (VOCs) 1 per sample cooler 

Temperature blank 1 per sample cooler 

 
 
HEALTH AND SAFETY CONSIDERATIONS 
 
Depending on the site-specific contaminants, 
various protective programs must be 
implemented prior to sampling the first well. 
The site Health and Safety Plan should be 
reviewed with specific emphasis placed on the 
protection program planned for the sampling 
tasks.  Standard safe operating practices 
should be followed, such as minimizing 
contact with potential contaminants in both 
the liquid and vapor phase through the use of 
appropriate personal protective equipment. 
 
Depending on the type of contaminants 
expected or determined in previous sampling 
efforts, the following safe work practices 
should be employed: 
 
Particulate or metals contaminants 
 
1. Avoid skin contact with, and incidental 

ingestion of sample water. 
 
2. Use protective gloves and splash 

protection. 
 
Volatile organic contaminants 
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1. Avoid breathing constituents venting from 
well. 

 
2. Pre-survey the well head space with an 

appropriate device as specified in the site 
Health and Safety Plan. 

 
3. If monitoring results indicate elevated 

organic constituents, sampling activities 
may be conducted in elevated protective 
equipment (e.g. level C protection).  At a 
minimum, skin protection will be afforded 
by disposable protective clothing, such as 
Tyvek®, appropriate gloves and face 
protection. 

 
General practices should include avoiding skin 
contact with water from preserved sample 
bottles, as this water will have pH less than 2 
or greater than 10.  Also, when field acidifying 
VOA bottles, hydrochloric acid fumes may be 
released and should not be inhaled.  Acid 
should not contact skin, eyes, or unprotected 
clothing. 
 
 
POST-SAMPLING ACTIVITIES 
 
Several activities need to be completed and 
documented once groundwater sampling has 
been completed. 
 
These activities include, but are not limited to 
the following: 
 
1. Ensuring that all field equipment has been 

decontaminated and returned to proper 
storage location.  Once the individual field 
equipment has been decontaminated, tag 
it with date of cleaning, site name, and 
name of individual responsible. 

 
2. Processing all sample paperwork, including 

copies provided to the appropriate sample 
handling and tracking facility. 

 
3. Compiling all field data for site records. 
 
4. Verifying all analytical data processed by 

the analytical laboratory against field 
sheets to ensure all data has been 
returned to sampler. 
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LIST OF ACRONYMS 
 
ASTM American Society for Testing and Materials 

CCR California Code of Regulations 

CCV/CCB Continuing Calibration Verification Standards and Blanks 

CDM Camp Dresser & McKee, Inc. 

CFR Code of Federal Regulations 

COC Chemical of Concern 

DOT Department of Transportation 

DTSC California Environmental Protection Agency, Department of Toxic Substances 
Control 

ELAP Environmental Laboratory Accreditation Program  

EPA Environmental Protection Agency 

GC Gas Chromatography 

HCl Hydrochloric Acid 

HNO3 Nitric Acid 

ICP Inductively Coupled Plasma 

ICS Interference Check Sample 

ICV/ICB Initial Calibration Verification Standards and Blanks 

ITRC Interstate Technology & Regulatory Council 

LCS Laboratory Control Sample 

Iris Iris Environmental 

MCS Method Control Sample 

MDL Method Detection Limits 

MS/MSD Method Spike/Method Spike Duplicate 

NBS National Bureau of Standards 

P1WQSAP Pond 1 Water Quality Sampling and Analysis Plan 

PARCC Precision, accuracy, representativeness, completeness, comparability 

PPE Personal Protective Equipment 

PTI Phibro-Tech, Inc. 

QA Quality Assurance 

QAPP Quality Assurance Protection Plan 

QC Quality Control 

RCRA Resource Conservation and Recovery Act 

RFI RCRA Facility Investigation 

RPD Relative Percent Difference 

RSD Relative Standard Deviation 
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WQSAP Water Quality Sampling and Analysis Plan 
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1.0  QUALITY ASSURANCE PROTECTION PLAN (QAPP)  

The purpose of this quality assurance protection plan (QAPP) is to provide a foundation for 
collection of data to ensure that data of known and appropriate quality are generated in support 
of the Pond 1 groundwater monitoring activities, and is an appendix to the Pond 1 Closure Water 
Quality Sampling and Analysis Plan (P1WQSAP) for Phibro-Tech, Inc. of Santa Fe Springs, 
California. This QAPP will describe the quality assurance and quality control (QA/QC) 
procedures that will be performed during this groundwater monitoring program. Quality 
assurance is defined as the integrated program designed for assuring reliability of monitoring and 
measurement of data. Quality control is defined as the routine application of procedures for 
obtaining prescribed standards of performance in the monitoring and measuring process. Quality 
assurance procedures such as tracking, reviewing, and auditing are implemented as necessary to 
ensure that all project work is performed in accordance with professional standards, regulations 
and guidelines, and specific project goals and requirements. 

This QAPP addresses the requirements set forth in EPA's regulations and guidance documents 
(40 CFR [Code of Federal Regulations] 300) and includes procedures to ensure the precision, 
accuracy, representativeness, completeness, and comparability (also known as the PARCC 
parameters) and of new data generated during the course of the corrective action groundwater 
monitoring activities. Further, this QAPP provides the quality assurance requirement for data 
handling and manipulation during all phases of this project. It is intended to guide field, 
laboratory, engineering, and management personnel in all relevant aspects of data collection, 
management, and control while on- or off-site. 

Quality control of field data and analyses, tabulation, computations, and interpretation of field 
data will be provided by technical project personnel. Equipment used to perform field 
measurements will be maintained, calibrated, and operated according to established standard 
operating procedures (SOPs). Records of these activities will be kept in accordance with 
established procedures. Quality assurance of all project activities will be maintained by periodic 
audits. System and performance audits will be performed by the project manager or his designee. 
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2.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

The overall quality assurance objective for measurement data is to ensure that the data generated 
are of documented quality for the intended data uses. To achieve these objectives, data will be 1) 
representative of actual Site physical and chemical conditions, 2) comparable to previous and 
subsequent data and other studies, 3) complete to the extent that necessary conclusions may be 
reached, and 4) of known quantitative statistical significance in terms of precision and accuracy, 
at levels appropriate for each stated data use for the project. Quality assurance objectives for 
measurement data are usually expressed in terms of the PARCC parameters. General 
descriptions of these characteristics are provided in the following paragraphs. 

2.1 Precision 

Precision is a measure of mutual agreement among individual measurements of the same 
property, usually under prescribed similar conditions. Precision is best expressed in terms of the 
standard deviation around the mean or relative percent difference (RPD) between two samples.  

The RPD between duplicate sample results is calculated using the following equation: 

RPD = (D1 - D2)/[(D1 + D2)/2] x 100 
where: 
RPD = Relative Percent Difference 
D1 = First sample value 
D2 = Second sample value (duplicate) 

Precision of reported results is a function of sample homogeneity, inherent field-related 
variability, shipping variability, and laboratory analytical variability.  Various measures of 
precision exist depending upon “prescribed similar conditions”.  Field duplicate (i.e., co-located) 
samples will provide a measure of the contribution to overall variability of field-related and to 
some extent laboratory-related sources.  

Contribution of laboratory-related sources to overall variability is also measured through various 
laboratory QC samples (laboratory duplicates, etc.). 

2.2 Accuracy 

Accuracy is the degree of conformity of a measurement (or an average of measurements of the 
same parameter), X, with an accepted reference or true value, T, usually expressed as the 
difference between the two values, X-T, or the difference as a percentage of the reference or true 
value, 100 (X-T)/T, and sometimes expressed as a ratio, (X/T) 100 (equal to percent recovery). 
Internal laboratory QC samples (matrix spikes and standards) will also yield accuracy 
information. 
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2.3 Representativeness 

Representativeness is the degree to which data accurately and precisely represent the true value 
of a characteristic of a population, parameter variations at a sampling point, a process condition, 
or an environmental condition, intended to be characterized. 

Representativeness of reported results depends upon a number of considerations including, but 
not limited to, proper monitoring design, selection of appropriate field methodology, proper 
sample preparation, preservation and handling, selection and execution of appropriate analytical 
methodology, and proper sample identification and reporting of results. 

2.4 Completeness 

Completeness is a measure of the amount of valid data expressed as a percentage obtained from a 
measurement system compared to the amount that was expected to be obtained under normal 
conditions. 

Field and analytical data may be specified at different completeness levels. The completeness 
criterion should be defined to be consistent with the project objectives. In general, a 
completeness criterion of 90 percent data usable for specified project data uses is the 
completeness target for this project. 

2.5 Comparability 

Comparability is the confidence with which one data set can be compared to another. 
Comparability may be assessed by comparing sampling methodology, analytical methodology, 
and units of reported data. 
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3.0 SAMPLE COLLECTION AND QUALITY CONTROL  

The objectives of sampling procedures and field measurements are to obtain samples and 
measurements that accurately and precisely represent the environment being investigated. Trace 
levels of contaminants from external sources must be eliminated through the use of proper 
sampling techniques, proper sampling equipment, proper decontamination procedures, and 
experienced field personnel. Field measurements and sampling will be performed in accordance 
with accepted procedures as detailed in Section 2.2. 
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4.0 SAMPLE CUSTODY AND DOCUMENTATION 

4.1 Chain-of-Custody 

Chain-of-custody records for samples collected in the field and transported or shipped to 
laboratories for analysis will be maintained. The multi-part carbonless copy forms will be 
correlated with the sample collection labels; requested information will have the same heading 
on both. The sampler or sample custodian will complete a chain-of-custody record to accompany 
each sample shipment from the field to the laboratory. A sample chain-of-custody form is 
included in Appendix C of the P1WQSAP. 

The custody records will be used for a packaged lot of samples; more than one sample will 
usually be recorded on one form.  More than one custody record sheet may be used for one 
package, if necessary.  Their purpose is to document the transfer of a group of samples traveling 
together; when the group of samples changes, a new custody record is initiated.  The original 
custody record travels with the samples; the initiator of the record keeps a copy.  When custody 
of the same group of samples changes hands several times, some people will not have a copy of 
the custody record. This is acceptable as long as the original custody record shows that each 
person who had received custody has properly relinquished custody. 

General instructions for using a multi-part custody record sheet are given below: 

• The originator fills in all requested information from the sample labels. The following 
information will be supplied on the chain-of-custody: 

◦ Project code number 

◦ Signature of sampler 

◦ Sample identification 

◦ Sample matrix 

◦ Date and time of sample collection 

◦ Signatures of all persons receiving or relinquishing the samples 

◦ Sample analyses required for each sample 

◦ Laboratory QC samples will be identified 

• The originator signs in “Relinquished by” box and keeps the copy. 

• The original record sheet travels with the samples. 

• The person receiving custody checks the sample label information against the custody 
record.  The receiver also checks sample condition and notes anything unusual under 
“Comments” on the custody form. 

• The person receiving custody signs in the adjacent “Received by” box and keeps the 
original. 
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• The Date/Time will be the same for both signatures since custody must be transferred to 
another person. When samples are shipped via common carrier (such as Federal Express), 
the date/time will not be the same for both signatures. 

• When samples are shipped via common carrier, the original will travel with the samples 
and the field manager will retain a copy. The shipper will retain the shipping receipts and 
tracking numbers. 

• In all cases, it must be readily seen that the same person receiving custody has 
relinquished it to the next custodian. 

• If samples are left unattended or a person refuses to sign, this must be documented and 
explained on the custody record. 

• One copy of the chain-of-custody will remain with the field manager, who will provide it, 
or a photocopy, to the project manager. 

If a discrepancy between sample label numbers and custody record listings is found, the person 
receiving custody should document this and properly store the samples. The samples should not 
be analyzed until the problem is resolved by contacting the field sample custodian or other 
designated responsible authority such as the project manager. 

The responsible person receiving custody should attempt to resolve the problem by checking all 
available information (other markings on sample container, type of sample, etc.). The receiver 
should then document the situation on the custody record and in the designated project logbook 
and notify the appropriate sample custodian by the fastest available means, followed by written 
notification. 

Changes may be written in the “Comments” section of the Custody record and should be 
initialed and dated. A copy of this record should accompany the written notification to the 
sample custodian. A complete copy of the documentation of the problem and its resolution 
should also be provided to the project manager/scientist and submitted to the project files. 

4.2 Sample Labels 

Each collected sample, including duplicates, equipment (decontamination rinsate) blanks, and 
trip blanks, will have a completely filled-in sample label securely attached to the sample 
container.  The labels will be completely filled in prior to filling the sample containers.  Each 
type of sample will be assigned a unique name to facilitate identification of the laboratory results 
(Section 2.2.3).  Labels will include the location of the sampling site, the sample identification 
number, date and time of sampling, and type of preservative in the container. 

4.3 Sample Packing and Shipment 

All samples collected during the field activities, and shipped for laboratory analysis, will be 
packed in accordance with Department of Transportation (DOT) regulations, which include 
documentation requirements. Sample containers will be placed in resealable plastic bags within a 
DOT-approved sample cooler. Ice will be placed in the sample coolers to comply with 
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preservation requirements. A chain-of-custody record, as well as other appropriate 
documentation, will also be placed in resealable plastic bags and then into the sample coolers. If 
transported by courier (i.e., Federal Express), then the sample cooler will be sealed with 
strapping tape and custody seals. However, it is anticipated that samples will be transported by 
Iris personnel or laboratory couriers to local laboratories. 

4.4 Laboratory Custody Procedures 

In general, the laboratory custody procedures to be implemented for this work will consist of the 
following requirements: 

• Upon receipt at the laboratory, each sample shipment will be inspected to assess the 
condition of the shipping container and the individual samples, and the condition or 
integrity of the custody seals on a received shipment of samples will be documented at 
the time of receipt by the laboratory. Any problems identified by this process will also be 
documented and the sample custodian will be notified by the fastest available means, 
followed by written notification. 

• Enclosed chain-of-custody records will be cross-referenced with all the samples in the 
shipment; these records will be signed by the sample custodian and placed in the project 
file. 

• The laboratory sample custodian will continue the chain-of-custody process by assigning 
a unique laboratory number to each sample on receipt; this number identifies the sample 
through all further handling. 

• Internal log books and records that maintain the chain-of-custody throughout sample 
preparation and analysis, and data reporting will be kept by the laboratory. 

4.5 Field Forms 

Field forms, including the Field Investigation Daily Report Form, the Well Purging and 
Sampling Forms, and the Chain of Custody Forms presented in Appendix C of the P1WQSAP, 
will be used to record and document all data collection activities at the Site.  All samples 
collected and any deviations from the WQSAP will also be noted.  Deviations must be noted on 
the Field Investigation Daily Report Form, and submitted with the sampling report to DTSC.  
Notes will be as descriptive as possible, so that a particular situation can be reconstructed 
without reliance on the collector's memory.     

Field forms will be completely filled out, dated, and signed by the field personnel.  Completed 
field forms will be stored in the digital project files once completed.  At the beginning of each 
sampling day, the following information will be recorded: date, start time, field personnel 
present, and level of personal protection being used on-site. Equipment used to collect samples 
will also be recorded, along with the time of sampling, sample description, sample numbers, split 
samples, and pertinent details of the monitoring event. 
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5.0 FIELD EQUIPMENT CALIBRATION AND MAINTENANCE PROCEDURES 

All equipment used during the field activities will be operated, maintained, calibrated and 
standardized in accordance with manufacturer recommended procedures and common industry 
practice. Anticipated equipment are listed in Section 2. 

All maintenance and calibration operations will be documented in the field forms. Where 
standard procedures for pieces of equipment are not available, all maintenance, calibration, and 
operating procedures will be performed as recommended by the manufacturer. Copies of those 
instructions will be available to the field personnel during the investigation, as appropriate. 

All preventive maintenance for field equipment will be carried out in accordance with 
procedures and schedules specified by the manufacturer. In general, all field equipment will be 
properly cleaned at the end of each day. 
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6.0 LABORATORY ANALYTICAL AND CALIBRATION PROCEDURES 

The laboratory selected to perform the chemical analyses of the environmental samples collected 
during this project will be certified through California Department of Health Services’ 
Environmental Laboratory Accreditation Program (ELAP).  In general, the laboratory will 
adhere to the criteria described in “Test Methods for the Analysis of Solid Wastes” (SW-846, 3rd 
Ed.), and the Federal Register “40 CFR Part 136”, October 1984, or whatever the most current 
version of these criteria may be. In addition, the laboratory performing the analyses will have its 
own internal QA/QC procedures. 

All method-specific quality control measures, such as external and internal standard calibration 
procedures, instrument performance verifications, quantitation using method of standard 
additions, etc., which are suggested within any referenced method (e.g., gas chromatography 
[GC] methods in SW-846) will be performed. The reporting limits will be less than or equal to 
the limits suggested in the EPA SW-846 guidance documents for the respective analytical 
method.  It is possible that matrix interferences, which may be caused by any high levels of 
petroleum hydrocarbons or other contaminants, may require the dilution of the sample (thereby 
increasing the reporting limits) and/or otherwise prevent the proper detection of compounds of 
interest. In this case it may be necessary to perform special cleanup of the sample or extracts as 
indicated in the SW-846 documents for the particular method and/or switch to alternate methods 
to obtain the required data of acceptable quality. 

Analytical procedures for this project will be selected, to the extent possible, so that broad 
spectrum analytical techniques are employed. For example, gas chromatography/mass 
spectrometry (GC/MS) methods will be utilized for the organic analytes, and inductively coupled 
plasma (ICP) methods will be used for inorganic analytes. By using broad spectrum analyses, the 
likelihood of identifying all potential chemicals of concern at the Site will be increased and the 
probability of reporting false negative results will be reduced.  
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7.0 FIELD QUALITY CONTROL PROCEDURES 

Field quality control samples are collected and analyzed to evaluate the quality of the field 
sampling process.  The quality control samples that will be used during the field program will 
include duplicate samples and equipment (decontamination rinsate) blanks.  Field quality control 
samples and procedures are discussed in the following sections. 

7.1 Duplicate Samples 

Duplicate samples will be collected to verify the precision of laboratory results.  Duplicate 
groundwater samples for laboratory analysis will be collected at a minimum rate of 10 percent of 
samples collected.  The duplicate samples will be submitted blind to the laboratory by giving it a 
fictitious well name.  The duplicate sample containers will be packaged together and treated as a 
separate sample.  Analytical parameters will be identical to those selected for the original 
sample.  Duplicate samples will be collected at designated well locations that have had elevated 
concentrations of Site-specific contaminants during previous sampling rounds.  Duplicate sample 
results will be compared to those of the original samples during data review and evaluation. 

7.2 Equipment Blanks 

Equipment blanks will be collected to detect possible cross-contamination between wells due to 
improper decontamination of reusable equipment.  One equipment blank per day will be 
submitted to the laboratory.  The analytical laboratory will provide reagent-grade water for the 
analytical parameters detailed in Section 2.1.  The reagent-grade water will be poured over the 
freshly decontaminated pump, and collected in the appropriate sampling containers.  The 
samples will be analyzed for the same parameters as the groundwater samples. 
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8.0 LABORATORY QUALITY CONTROL PROCEDURES 

This section presents quality control procedures that will be conducted by the designated 
laboratory to ensure analytical data quality.  All of the method QC requirements highlighted in 
this QAPP, as well as all requirements present in the referenced methods, will be followed by the 
project laboratory.  In addition, the laboratory performing the analyses will be required to submit 
documentation to show that all of the QC criteria were satisfied for all analyses.  The general 
practices required of the laboratory are summarized in the following sections. 

8.1 Purity of Standards, Solvents, and Reagents 

All reagents will be of reagent-grade (equivalent) or higher quality whenever obtainable. Organic 
solvents are to be pesticide-grade or equivalent. Where applicable, reference standard solutions 
will be traceable to EPA or the National Bureau of Standards (NBS).  Each new lot of reagent-
grade chemicals will be tested for quality of performance, and laboratory records will be kept to 
document the results of lot tests. Alternatively, reagent blanks will be prepared from each lot.  If 
method blank contamination is found, the reagent blank will be analyzed to evaluate the source 
of contamination. 

8.2 Analytical QC Samples 

8.2.1 Method /Reagent/Calibration Blank 

A laboratory grade water blank is analyzed along with all samples submitted for analyses. The 
method/reagent blank is processed through all procedures, materials, reagents and labware used 
for sample preparation and analysis.  The frequency for method blank preparation and analysis is 
a minimum of 1 per 20 field samples or per analytical batch, whichever is most frequent.  An 
analytical batch is defined as a maximum of 20 samples from one project that are analyzed 
together with the same method sequence and the same lots of reagents and with the 
manipulations common to each sample within the same time period or in continuous sequential 
time periods. Samples in each batch are to be of similar composition or matrix.  Calibration 
blanks are required for metals analysis to establish the analytical curve.  Specific requirements 
are outlined in the applicable methods. 

8.2.2 Calibration Standards (Initial Calibration) 

The calibration standard is prepared in the laboratory by dissolving a known amount of pure 
(nominally 100 percent) analyte in an appropriate matrix.  The final concentration calculated 
from the known quantity is the true value of the standard.  All calibration standards must be 
traceable to certified reference materials or certified check standards. The results obtained from 
these standards are used to generate a standard curve which can be used to quantify the 
compound in the environmental sample. Calibration standards at a minimum of five 
concentration levels and a blank will be used in generating a calibration curve for all organic 
analyses.  With the exception of the mercury analysis, a minimum of three calibration standards 
and a blank will be used to generate a calibration curve for all inorganic analyses.  A four point 
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calibration curve is required for mercury analysis.  For organic analyses, a relative standard 
deviation (RSD) of the calibration factor (defined in the method) of less than 20 percent over the 
working range of the curve is required before initial calibration is accepted.  For inorganic 
analyses, a minimum correlation coefficient of 0.995 (using linear regression analysis) must be 
achieved before the initial calibration curve is considered linear and accepted. 

8.2.3 Check Standard (Continuing/Daily Calibration) 

The check standard is prepared in the same manner as a calibration standard.  The final 
concentration calculated from the known quantity is the true value of the standard.  The check 
standard is not carried through the same process used for the environmental samples as it does 
not undergo the sample preparation procedure. The check standard result is used to monitor the 
continuing validity of an existing calibration curve or concentration calibration standard file. 
Continuing calibration standards must satisfy method-specific QC requirements prior to initiation 
of sample analysis. 

To verify the accuracy of the analytical system at the low concentration end of the calibration 
curve, a second type of check standard is prepared at a concentration of two times to five times 
the instrument detection limit and analyzed at the beginning (after calibration) and end of the day 
or analytical “run”.  The laboratory will have the option of analyzing two low-level standards as 
described above or analyzing a mid-level standard every 10 samples as described in SW-846 
method 8000 for GC analysis.  The criteria for the two low-level standards are that the response 
for each analyte must not exceed a 15 percent difference when compared to the continuing/daily 
response. 

8.2.4 Quality Control Check Samples 

The QC check sample is a reference standard acquired from an EPA-approved source (e.g., EPA 
Standards Repository, NBS) that is analyzed “as is” or diluted according to instructions provided 
with the reference material, to provide independent verification of instrument calibration. 

QC check samples will be analyzed at the frequency specified in the referenced protocols or at a 
minimum of each time a new calibration curve is established.  Corrective action in the form of 
reanalysis of all associated samples is required if a QC check sample is outside control limits. 
The control limits are typically a recovery of ±10 percent of the true value except when the 
established limits provided by the supplier of the standard reference material are different. 
Documentation of the source and the applicable control limits must be provided with the data. 

8.2.5 Control Samples 

The Laboratory Control Sample (LCS) is a QC check sample (i.e., reference standard) that is 
carried along with the samples through the entire sample preparation/ analysis sequence. The 
frequency for the inclusion of control samples is 1 per 20 or as stated in the referenced protocols. 
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8.2.6 Spikes 

A sample matrix spike is prepared by adding a known amount of the pure analyte to the 
environmental sample before extraction/digestion.  The added analyte is the same as that being 
assayed for in the environmental sample.  An analytical spike is prepared by adding a known 
amount of analyte(s) to a known amount of sample digestate or extract. 

Background and interferences having an effect on the actual sample analyte will have a similar 
effect on the spike.  The calculated percent recovery of the matrix spike is considered to be a 
measure of the relative accuracy of the total analytical method, i.e., sample preparation and 
analysis.  The calculated percent recovery of the analytical spike is considered to be a measure of 
the relative accuracy of the sample analysis procedure only.  The matrix spike, the surrogate 
spike, and the analytical spike are also measures of the effect of the sample matrix on the ability 
of the methodology to detect specific analytes.  When there is no change in volume due to the 
spike, it is calculated as follows: 

%R = 100(A-X)/T 
   where: 
  %R = Percent Recovery 
  A = Measured value of analyte after spike is added 

X = Measured value of analyte concentration in the sample  
before the spike is added 

  T = Value of spike 

Tolerance limits for acceptable percent recoveries are established in the referenced methods.  
Project-specific QC acceptance limits may be established on a parameter-specific basis for each 
analysis method if after sufficient data have been compiled it is apparent that different limits than 
those specified in the referenced methodology should be applied. 

Matrix spikes will be analyzed at a minimum frequency of 1 per 20 samples of similar matrix or 
analytical batch. Analytical spikes and surrogate spikes are required for every sample for some 
analysis routines and specific methods. 

8.2.7 Matrix Spike Duplicate 

Matrix spike duplicate samples are required at a specified frequency of 1 per 20 samples.  A 
matrix spike duplicate is prepared from a second aliquot (subsample) of the sample that was 
analyzed as the matrix spike.  The RPD value between the matrix spike and the matrix spike 
duplicate for each spike analyte must be reported. The RPD control limits specified in the 
referenced methodology should be used. 

8.2.8 Surrogate Spikes 

For organic analyses, every sample is spiked before extraction/analysis with a surrogate mixture 
of compounds which are considered to behave similarly during analysis, but are not identical to 
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analytes potentially found in naturally-occurring sample matrices. Specific requirements are 
outlined in the applicable methods. 

8.2.9 Laboratory Duplicate Sample 

Aliquots are made in the laboratory of the same sample, and each aliquot is treated exactly the 
same throughout the analytical method.  The RPD between the values of the duplicates, as 
calculated below, is taken as a measure of the precision (reproducibility) of the analytical 
method: 

RPD = (D1 - D2)/[(D1 + D2)/2] x 100 
where: 
RPD = Relative Percent Difference 
D1 = First Sample Value 
D2 = Second sample value (duplicate) 

The duplicate is a measure of the precision of the laboratory sampling (i.e., aliquoting) and 
analysis procedure and of the homogeneity of the sample matrix as provided to the laboratory. 
Laboratory duplicates are typically analyzed when LCS or MS samples are not appropriate for 
the method (i.e., pH, turbidity, etc.) and will be analyzed at a minimum frequency of 1 per 20 
samples or per analytical batch.  

8.2.10 ICP Interference Check Sample (ICS) 

To verify inter-element and background correction factors for ICP analysis, the laboratory must 
analyze and report the results for an ICP Interference Check Sample at the beginning and end of 
each analysis run or a minimum of twice per eight hours, whichever is more frequent, but not 
before initial calibration verification. The ICP Interference Check Samples may be obtained from 
EPA and analyzed according to the instructions supplied with the ICS. 

8.3 Preventive Maintenance 

Instrument maintenance logbooks will be maintained in the analytical laboratories at all times. 
The logbooks in general contain a schedule of maintenance, as well as a complete history of past 
maintenance, both routine and non-routine. 

Preventive maintenance will be performed according to the procedures delineated in the 
manufacturer's instrument manuals, including lubrication, source cleaning, detector cleaning, and 
the frequency of such maintenance. Chromatographic carrier gas purification traps, injector 
liners, and injector septa will be cleaned or replaced on a regular basis or more frequently based 
on usage and according to manufacture recommendations. Precision and accuracy data will be 
examined for trends and excursions beyond control limits to determine evidence of instrument 
malfunction. Maintenance will be performed when an instrument begins to degrade as evidenced 
by the degradation of peak resolution, shift in calibration curves, decrease in sensitivity, or 
failure to meet one or another of the quality control criteria. 
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9.0 DATA REDUCTION, EVALUATION, AND USABILITY 

Reduction of laboratory measurements and laboratory reporting of analytical parameters will be 
in accordance with the procedures specified for each analytical method (i.e., perform laboratory 
calculations in accordance with the method-specific procedure).  All data will be reviewed and 
evaluated to ensure that they are usable and meet the project objectives.  To this extent, EPA 
Data Validation Functional Guidelines (1999, 2002) will be used in conjunction with the above 
sources to evaluate analytical data quality. All method deviations and reporting or calculation 
variances will be fully documented by the project lab.  All of the data will be reviewed by 
qualified technical personnel for overall data usability and accuracy, taking into consideration 
sample collection, handling, the results of blind QC samples, and results of statistical analyses 
performed on the data as described above. 

9.1 Data Evaluation and Assessment: General Approach 

Data quality and utility depends on many factors, including sampling methods, sample 
preparation, analytical methods, quality control, and documentation. Subcontractors, such as 
laboratories, must be advised of all applicable documentation and procedural requirements. Once 
the data are assembled, satisfaction of all evaluation criteria will be documented as listed below.  
Chemical data must meet criteria of: (1) quantitative statistical significance; (2) custody and 
document control; and (3) sample representativeness.  Physical data include: (1) sampling 
location, time, and personnel; (2) documentation; and (3) methodologies. 

Documentation may be either direct (e.g., listing of dates, names, methodologies, etc.) or by 
reference to existing documents.  Any reference documents will be specifically identified. The 
precise and retrievable location of nonstandard documents (e.g.,  

in-house procedures manuals, chain-of-custody forms, laboratory reports) will be stated. 

To determine the quantitative statistical significance of chemical data, the following items will 
be documented as appropriate (e.g., with laboratory records, laboratory standard operating 
procedures by reference to an approved SOP manual, or with equipment manufacturer/supplier 
records): 

1. Laboratory/field instrumentation, including calibration data, standard methods 
and references. 

2. Proper sample bottle preparation. 

3. Laboratory analysis methods, including reference methods. 

4. Laboratory analysis detection limits. 

5. Verification of standards using EPA or NBS reference materials. 
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6. Analysis of laboratory blanks, spikes, duplicates, etc., as specified in this QAPP 
and referenced protocols. 

7. QC limits will be consistent with the limits specified in referenced methods. 

8. Analysis of field duplicates, blanks, and other field QC sample types as specified 
herein. 

To evaluate the custody and document control for samples and results, the following items will 
be documented: 

1. Field custody noted in field logbook or transfer-of-custody documentation for 
sample collection, handling, and shipment. 

2. Laboratory custody documented by transfer-of-custody documentation from 
either field personnel or shipper. 

3. Laboratory custody documented through designated laboratory sample custodian 
with secured sample storage area. 

4. Traceability of sample designation number(s) through entire monitoring system. 

5. Maintenance and storage of all field notebooks, laboratory data, and all custody 
documents. 

6. Completion of all forms and logbooks (indelible ink without alterations except as 
crossed-out [not erased] and initialed). 

7. Identity of sample collector. 

8. Dates of sample collection, shipping, and laboratory analysis. 

In some cases, the handling of a sample while in the custody of one individual may not be 
properly documented. In addition, written documentation of transfers of custody between two 
individuals may be lost. In such cases, it may be necessary to rely on the custodian's verbal 
testimony that the sample remained secure or that a transfer was made to another individual. If 
there is any chance that the custodian's testimony will be seen as unreliable, the data produced as 
a result of that sample may be rejected. 

The existence of appropriate and proper documentation associated with a sample's analysis may 
be judged as acceptable in a court of law; however, the possibility exists that individual 
testimony as to the proper application of all procedures may be required as well. 

To determine sample representativeness, the following items must be checked: 

1. Compatibility between field and laboratory measurements or suitable explanation 
of any discrepancy. 
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2. Sample preservation technique and holding time. 

3. Sample storage within suitable temperature, light, and moisture conditions. 

4. Use of proper sample containers (e.g., inert for the parameter(s) of interest). 

5. Use of proper sample collection equipment. 

6. Use of proper decontamination procedures. 

7. Use of proper laboratory preparation techniques (e.g., aliquoting, digestion, 
extraction). 

8. Evaluation of proper sample site selection criteria to provide representativeness. 

To evaluate the physical data that support the analytical data, the following items will be 
documented: 

1. Sampling date and time. 

2. Sampling team; observation taker and recorder, team leader. 

3. Sampling location and physical description (e.g., private or public, asphalt, 
concrete or soil, industrial, commercial or residential, etc.). 

4. Sample collection techniques. 

5. Field preparation techniques (e.g., compositing, phase separating, etc.). 

6. A thorough description of the methodology used, and a rationale for the use of 
that methodology. 

9.2 Data Evaluation and Assessment Procedures 

As mentioned previously, formal data validation is not proposed for this project. However, 100 
percent of the data will be reviewed and evaluated to ensure that they are usable and meet the 
project objectives. USEPA’s Contract Laboratory Program National Functional Guidelines for 
Organic and Inorganic Data Review (1999 and 2002) will be used to assess overall analytical 
data quality.  

9.2.1 QC Documentation 

Laboratory data will be reviewed for inclusion and frequency of the necessary QC supporting 
information. Supporting QC documentation that will be evaluated for each analytical report 
includes the following major items: 

• sample holding times 



Appendix E.  Quality Assurance / Quality Protection Plan 
Pond 1 Closure Water Quality Sampling and Analysis Plan 
Phibro-Tech, Inc., Santa Fe Springs, CA   

  IRIS ENVIRONMENTAL 

• method blanks 

• MS/MSD recoveries 

• relative percent difference (RPD) between MS and MSD 

• laboratory control sample (LCS) recoveries 

• surrogate spike recoveries  

9.2.2 Corrective Action 

QC supporting information is then screened for QC data outside established control limits, and if 
out-of-control data are discovered, the specified appropriate corrective action is also obtained 
from the supporting information.  Certain out-of-control data without appropriate corrective 
action are cause to designate the affected measurement data as questionable or invalid.  Requests 
for re-analysis can be made at this point. 

As defined in the referenced methods, automatic corrective action must be taken by laboratories 
for specified out-of-control instrumental QC checks and for method blanks. Recalibration is 
required of any instrument until it meets calibration criteria; and reanalysis of the associated 
samples is required for out-of-control Initial and Continuing Calibration Verification Standards 
and Blanks (ICV/ICB and CCV/CCB), QC Check Samples, the ICS, the LCS/MCS, surrogate 
spike recoveries, and internal standard responses. The laboratory is required to establish method 
detection limits (MDLs) for all parameters annually and to demonstrate that the specified MDLs 
are attained. The laboratory is required to report the results to the level of the established MDL. 
Corrective action is required for all types of methods used if any of the above QC measures do 
not meet criteria as specified in the applicable method or this QAPP. 

Therefore, if QC data are outside established control limits and it is recognized that the 
laboratory is operating per protocol and no error or anomaly has occurred during sample 
preparation and analysis, the only meaningful corrective action is redigestion/re-extraction and 
re-analysis. The existence of out-of-control, qualified results does not automatically invalidate 
data.  

The goal to produce the best possible data does not necessarily mean producing data without QC 
qualifiers. Some qualifiers can provide useful information. Data usability and qualifiers are 
discussed in Section 3.8.3.  

9.2.3 Precision, Accuracy, Representativeness, Completeness, and Comparability (PARCC) 
Parameters 

Measurement data are reduced and validated in accordance with recognized EPA procedures. 
These procedures generally include consideration of: 

Precision 
• Examining duplicate sample (i.e., RPDs for laboratory and field duplicate samples). 
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Accuracy 
• Computing percent recoveries for spiked samples 

Representativeness 
• Description of nonconformance with approved sampling and analytical methodology and 

evaluation of their effects on representativeness  

• Examination of the results of QC blanks for external sample contamination (external 
contamination may be cause for invalidation) 

• Invalidating nonrepresentative data or identifying data to be classified as questionable; 
only representative data will be used in subsequent data reduction and evaluation 
activities 

Completeness 
• Computing the fraction of measurement data that remained valid after discarding any 

invalid data to physical, accuracy, or precision reasons (to be computed as a fraction of 
total planned and total collected samples) 

• Comparability 
• Identifying pertinent data characteristics which may limit comparability to other data sets. 

Pertinent characteristics of data sets that will be used for comparison include, but are not 
limited to, analytical methods, reporting limits, sample collection methods, sample 
containers and preservatives, etc. 

9.3 Data Usability 

Although samples are analyzed to provide data to meet specific end uses, not all data meet the 
QC requirements defined in the laboratory method. When data do not meet the QC requirements, 
the data evaluation process identifies them as estimated or rejected and a “J” or an “R” notation 
(qualifier), respectively, is added to the analytical result record contained in the project database. 
Thus, the data evaluation and assessment process results in the categorization of data into three 
usability categories: 

• Unqualified Data - No qualifier added to the data. Usable for the most rigorous of data 
applications. 

• Qualified Data - Data qualified as estimated “J”. Evaluation of the QC violation(s) will 
determine the usability of the data. 

• Rejected Data - Data qualified as “R”, unusable for the project. No rejected data will be 
used as part of this project. 
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10.0 QUALITY ASSURANCE OVERSIGHT 

10.1 Audit Procedures 

Internal audits will be the responsibility of the project manager and will be performed as 
described below. Performance and system audits will be conducted as presented in the following 
paragraphs with additional audits performed if problems are discovered. System audits are 
qualitative reviews of project activities to check that the overall QA program is functioning. 
Performance audits are quantitative checks on different aspects of internal support or project 
work, and are most appropriate for environmental sampling and analysis activities. It is 
anticipated that one laboratory system audit and one field performance audit will be conducted as 
part of the audit program. 

The project manager will select personnel to perform the laboratory system audit. Prior to 
initiation of the field program, a laboratory system audit will be performed to ensure that the 
laboratory can and does perform analyses in a manner consistent with method-specific 
requirements, requirements set forth in this QAPP, and with the laboratory’s internal QA/QC 
protocols. The laboratory personnel will be notified of all issues while the audit is being 
conducted. All corrections that can be made immediately will be made concurrently with the 
audit. Subsequent to the audit, the auditor will develop an audit report that summarizes the audit 
findings, including those areas found to be in non-conformance (if any) and the proposed 
corrective measures. This report will be prepared in memo form and submitted to the project 
manager and copied to the project files. 

The project manager will select personnel to perform the Iris field audit. A field performance 
audit will consist of a visit to the field to verify that all QA/QC procedures set forth in this 
document are being followed. The auditor will compare the sampling, collection and 
documentation procedures as stated in project documents to what is actually being performed in 
the field. Discrepancies will be noted and the appropriate field personnel will be notified so that 
corrections can be made immediately. A formal field performance audit report will be produced 
and delivered to the project manager and field personnel.  A copy will also be submitted to the 
files. The project manager is responsible for seeing that all recommended corrections occur. 

10.2 Corrective Action 

An important part of a quality assurance program is a well-defined, effective policy for 
correcting problems. The QA program operates to prevent problems, but it also serves to identify 
and correct those that exist.  Usually these problems require either on the spot, immediate 
corrective action or long term corrective action. 

The corrective action system used during the field activities is designed to quickly identify 
problems, and solve them efficiently.  The project manager is responsible for the direction of this 
system and receives full support from management for its implementation. The essential steps 
are: 

• Identify and define the problem 
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• Assign responsibility for investigating the problem 

• Determine a corrective action to eliminate the problem 

• Assign and accept responsibility for implementing the corrective action 

• Implement the corrective action 

• Verify that the corrective action has eliminated the problem 

• Document the problem identified, the corrective action taken and its effectiveness in 
eliminating the problem 

Corrective action procedures which will be used to resolve deficiencies found during routine 
activities or QA audits of field, laboratory or office activities will be as described in the 
following section. 

Corrective Action Resulting from Routine Activities 

Deficiencies found during normal routine activities will be resolved by implementing corrective 
action as part of normal operating procedures by staff.  Corrective actions of this type will be 
noted in the field or laboratory log book; no other formal documentation is necessary unless 
further corrective action is required. If normal procedures do not solve the problem, the staff will 
document the problem in a formal memo addressed to the project manager and copied to the 
project file. 

Corrective Action Resulting from QA Audits 

Deficiencies encountered during a QA audit will be corrected as soon as possible.  The project 
manager is responsible for completion of appropriate corrective action.  The procedures used to 
expedite corrective action will be: 

• Auditor verbally notifies the project manager and field personnel immediately during 
audits of deficiencies found 

• Project manager institutes corrective action as soon as possible 

• Project manager distributes the audit report promptly 

10.3 Quality Assurance Reports to Management 

Reports that present data resulting from field or laboratory measurements from the project will 
contain a QA section addressing the quality of the data and its limitations.  The QA section will 
address the following points as appropriate: 

• Adherence to the WQSAP. Deviations will be explained. 

• Precision, accuracy, and completeness of the data reported, in quantitative terms, as 
compared with the objectives set for those parameters. 

• Representativeness and comparability of data in qualitative terms as compared with 
objectives set for those parameters. 
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• Changes, revisions to the documents governing field work. 

• Summary of QC activities, including development of Standard Operating Procedures and 
QC procedures. 

• Summary of QA activities, including: 

◦ Results of performance and/or system audits; 

◦ Description of quality problems found; 

◦ Description of corrective actions taken.  
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